
 
EMERGENCY FIRE SUPPRESSION 

REPAIR PLAN 
SANTOS INCIDENT 

CA BTU 013060 
 
The Santos Fire occurred in an area of moderate slopes and terraces separated by lava cap bluffs. The 
soils exhibit mixed erosion potential with a slight majority with moderate erosion potential on the top 
bench area, while the steeper areas exhibit severe potential (using the Natural Resource Conservation 
Survey Butte County Soil survey and the WebSoil tool, 
http://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx).   About 10% of the area falls into 
slight potential (meadow areas.  Even in the slightly erodible areas, some of the disturbed soils are 
pulverized and powder like and susceptible to erosion.  The mitigations described within this plan have 
been developed to apply to constructed fire lines, watercourse crossings, access roads, drop points, and 
safety zones.  These mitigations are intended to be used to reduce the overall potential effects down 
slope and long-term damage.  Of particular concern are:  

1) Threats to beneficial uses of water where containment lines cross drainage ways.  
2) Disturbed soils or changed water flow patterns in erosion prone areas.   
3) Impacts and damage to access roads and bicycle trailsand the potential. .  
4) The potential of new unauthorized trails that follow dozer and hand lines and for illegal access 

from State Highway 32.   
A Fire Suppression Repair Specialist will be assigned to ensure that work is done as required and 
according to the Emergency Fire Suppression Repair plan. Additional specialists may be used if the 
need arises.  Specialists will release equipment from the area when their work is completed. 
 
The fire covered approximately 88 acres, with approximately 8,385 feet of hand line, and 16,100 feet 
of dozer line.  
 

Work Sequence  
Because of the variable conditions of the site, this plan proposes an approach that takes into account 
the site conditions and fire suppression activities.   
 
The work will maintain sheet flow wherever possible, and minimize changes that concentrate water 
flow.  Erosion control techniques such as slash or straw spreading, moving displaced rocks back into 
the slope, wattles, straw and jute matting, and straw bale or porous rock check dams (or rock grade 
controls) in the steepest areas where water will concentrate.  
 
All dozer or tractor built fire lines in steep areas shall have the noted erosion control techniques or 
water breaks installed as described in the attached drawing at locations noted in the field.  Heavy 
equipment or hand crews will install needed water bars or breaks.  
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Dozer lines in the relatively flat meadow area will remove the berms and restore to grade (and previous 
drainage patterns). 
 
All soil-surfaced access roads will be drained by re-construction of rolling dips and/or breaching or 
removing the outside berm.  Soil berms mixed with vegetation shall be spread out.  Existing roads used 
as fire lines will be returned to their previous condition.  
All soil-surfaced access roads may be drained by construction of rolling dips or breaching or removing 
the outside berm.  Whenever possible, access roads will be returned to their previous condition. 
 
 
 
 
 
Hand crew constructed fire lines shall recountour displaced soil and re-establish it to the natural 
surrounding grade.  Cross slope fire lines will be covered with existing slash.  Fire lines in steep areas 
(or along the fall line) will be treated with installed wattles or staked bales, and hand water breaks will 
be considered where water can pass onto impervious surfaces. Depositions of soil and debris shall be 
removed from all watercourses and stabilized to prevent movement. 
 
 
The new access road constructed to the grassy flat west of the fire and left temporarily passable for a 
standard four wheel drive vehicle in order to expedite restoration efforts.  Parks will evaluate the long-
term need for this road.    
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Work Priority Areas 
 
1.   Watercourse crossing sites installed as part of suppression activities. 
 
2. Dozerlines on slopes greater than 25%. 
 
3. Dozer lines on slopes 25% and less. 
 
4. Firelines constructed by hand. 
 
5. Road shaping, drop points, staging areas, safety zones.  

 
6. Equipment extraction. 

 
7. Re-establish and rehabilitate existing trails.  
 
 

Repair Guidelines 
 
General: 
 
Restore topography, berms and barriers removed for fire control access.   
 
Report any damages or needs to the Fire Suppression Repair Specialist. 
 
Drop Points/Staging Areas/Safety Zones: 
 
New construction: cross drain and abandon (if applicable).  
Move slash onto area and make sure it has good contact with soil to minimize future fire potential.  
Existing: Repair to original condition, remove debris resulting from use. 
Pick up all trash. 
Roads: 
 
Reshape soil surfaced roads that were used during fire control operations.  Roads should be out-sloped 
with rolling dips where degradation of the road prism has resulted from fire control operations.  
 
Clean out culvert inlets and outlets as needed.   Material shall be deposited above the anticipated 
“high-water” mark. 
 
Clean out culvert inlets to ensure culvert capacity is maintained and unrestricted to the free flow of 
water.  Report any damaged culverts to the Fire Suppression Repair Specialist for specific repair 
guidance. 
 
Breach berms, where appropriate, to facilitate drainage. 
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Report any damage to gravel surface roads to the Fire Suppression Repair Specialist for specific repair 
guidance. 
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Firelines: 
 
The dozer lines cut along steep areas will be re-contoured to keep additional water from flowing along 
the line and erosion control measures to increase the surface roughness and an organic layer to protect 
the soil.  Measures to minimize topographic changes that concentrate flow, and maintain sheet flow 
wherever possible. 
 
Water bars will be used in conjunction with jute and straw to keep the soil in place.  Alternatives will 
be to use slash, wattles, straw, or staked straw bale dams.  Grade controls with embedded rock to 
control erosion and slow water, which can pass through the gaps in the rocks.  
 
Break apart dozer piles of pushed over trees, vegetation and soil, and spread along tractor roads, tractor 
fire breaks, or any other areas disturbed during fire suppression activities. 
Lop and scatter displaced vegetation to a height of less than 30 inches or chip within 100’ of a gravel 
road or structure.  Scatter the lopped material along the fire line. 
 
Pull back any excess soil material sidecast along roads or tractor disturbed areas that are located within 
100 feet of any watercourse or spring. 
 
The linear distance of firelines may be divided as in the following table.  
 
Area Estimated 

Linear Feet 
Action 

Hand line 8385 Along cross slope hand lines, crews will move slash back 
over the area and well conceal the start of the fire line to 
obscure it from visitors on the trails. The crew will focus on 
recountouring of the soil surface and use waterbreaks / bars 
judiciously only installed in strategic locations where the 
travel of water can be effectively interrupted. 
 
On hand lines with greater than 25 feet on the fall line (or 
areas greater than ½ of the overall slope) and wider than 5 
feet, erosion control techniques (wattles, straw matting, or 
staked bales) and waterbreaks/bars will be used.   

Homestead Meadow 
area 

2731 In the flat meadow areas and the flat grassy areas of the 
Guardian’s Trail, remove berms, and restore to grade.  
Spread straw in areas of powdery soils.  Parks may plant 
that area with native grass seed according to similar 
procedures used in Bidwell Park.   

Guardian's Trail 1615 See above note. Establish trail alignment to minimize 
damage from runoff.  Trail alignment may be adjusted at a 
later date. 

Temporary Road to 
Homestead Meadow 

1423 Install temporary pipe gate.  

Initial Access to 
Homestead Meadow 

653 Restore to existing grade, move slash onto bare ground.  
Repair drainage crossing.  Block interesections to roads and 
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and Steep Dozer cut trails to prevent unauthorized trail use.   
Santos Road area 807 Remove berms.  Use water bars only in fall line sections, 

minimizing impacts to undisturbed ground.   
Pine Trail  500 Restore to grade (especially along area near drainage and 

Guardian’s Trail).  Reroute to prevent Trail  
   

Total 16114  
 
 
 
 
 
 
 
 
Install waterbreaks or erosion control measures (slash or straw spreading, or install wattles, straw and 
jute matting, and straw bale check dams) on all constructed or used dozer lines using the following 
criteria: 
 
Fireline and road gradient(%):  0-30  31-50     >50 
Fireline waterbreak spacing:   100’       75’       50’ 
Road waterbreak spacing:   150’     100’       75’ 
 
Waterbreak spacing shall be in compliance with the fireline specifications identified in the Fire 
Suppression Repair guidelines in the Incident Action Plan. 
 
Waterbreaks and/or rolling dips shall be used to reduce the volume and velocity of water by directing it 
off of fire lines as soon as possible at controlled locations. Waterbreak installation on roads will 
be conducted in consultation with landowners. 
 
Waterbreaks should be deep enough to significantly reduce the chance of being destroyed by off-
highway vehicle use.  (Please refer to the attached waterbreak schematic) 
 
Erosion control measures will be strategically placed in the steepest sections and may deviate from the 
set distance.   
 
In areas where tractor fire lines cannot be drained by installation of waterbreaks, the equipment 
operator will “tractor pack” woody vegetation into the soil surface to prevent surface erosion. 
 
The Fire Suppression Repair Specialist may identify areas where additional soil stabilization measures 
are required.  These areas will be clearly flagged on the ground, and necessary work shall be conveyed 
and clearly explained to the equipment operator(s). 
 
Alternate the waterbreaks in opposite directions (in a herring bone configuration - / \ / \ / \ /) along the 
fire lines that transcend down long ridges to eliminate water from accumulating on one side of the line. 
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The outfall end of all waterbreaks shall be opened up by hand if necessary.  Tractors should not open 
the outfall of the waterbreak if sidecast would lead to additional erosion.  The Fire Suppression Repair 
Specialist should review those areas of specific concern to ensure sidecast is minimized. 
 
Waterbreaks shall be a minimum of 18 inches in height as measured from the bottom of the waterbreak 
to the natural slope and/or tractor road surface.  
  
Waterbreaks should be located to discharge into natural vegetation.  Where this is not possible, rocks 
or slash should be placed at the discharge point to effectively dissipate water, if feasible.  If slash is 
used, it shall be hand-packed or tractor packed to make effective contact with the ground.  If no slash is 
available, weed free straw will be used instead. 
 
Waterbreaks should cross the fire line at an angle of approximately 45 degrees.   
 
Handlines:  
 
Handlines: Install waterbreaks as needed based on slope and soil erodibility. 
 
All waterbreaks shall be installed diagonally with a minimum cut of 4” into existing grade, and 
minimum height of 8”. Waterbreaks shall be constructed to allow for drainage at the discharge end into 
non-erodible material.  
 
Fireline and road gradient(%):  0-30  31-50     >50 
Handline waterbreak spacing:   75’       50’       25’ 
 
Slash Piles: 
 
Piles within 100’ of permanent structures or public roads will be lopped and/or scattered within 30” of 
the soil surface or chipped. 
 
Piles within 100’ of un-gated private roads: Lop and scatter to 30” of the soil surface to ensure 
decreased fire risk is obtained. Scatter smaller debris where applicable. 
 
Watercourse Crossings: 
 
All slash, soil, and debris deposited into watercourses resulting from fire suppression activities shall be 
removed and stabilized above the high water line.  
 
Major watercourse damage, if present, shall be reported to the Fire Suppression Repair Specialist prior 
to the end of the shift day. 
 
Where fire lines are constructed within 100’ of flowing watercourses, slash mulching will be applied. 
All loose soil must be pulled away from the watercourse and stabilized. 
 
Archaeological or Historic Sites: 
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All potential sites shall be avoided. 
 
The City of Chico will complete an archaeological surveys in areas that are likely to receive future trail 
work.  
 
Contact the Fire Suppression Repair Specialist if a potential site is located. 
 
Designated Trails: 
 
Material shall be pulled back to return the trails to a width of no more than 8’.  Intersections with hand 
or dozer lines shall be blocked to discourage the creation of new trails.  In areas, where the trail is not 
visible, Parks crew will stake or flag the alignment of the trail. In some areas here the Guardian Trail 
and the fire line crosses the water course, we should also add straw (and demark the path down, so 
vegetation can recover).   Once the soils, have been stabilized  
Parks trail crews will refine and improve the non-motorized trail for the intended use.   After the initial 
winterizing of the site is completed, sections of the Guardians and the Pine Trail that are subject to 
erosion or directing erosive water onto newly burned areas may be rerouted to minimize long-term 
damage.   
 
Potential Illegal Access Points: 
 
Any dozer line near State Highway 32 shall be blocked to prevent access by a standard production four 
wheel drive vehicle. 
 
Other Repair Concerns: 
Remove all trash from the fire lines and other affected areas. 
The movement of equipment and materials across the site may have resulted in the expansion of 
noxious weeds (such as yellow star thistle) that may grow vigorously in the newly burned or cleared 
areas.  These areas should be monitored for changes.   
 

Personnel Requirements 
 
Fire Suppression Repair Specialist 
One (1) hand crews, to be assigned as needed. 
City Staff: Parks and Natural Resource Manager, Field Supervisor, Senior Maintenance Worker, and 
Maintenance Worker.  

 
Equipment Requirements 
 
One (1) bulldozer, D-6 size or smaller with six-way tilt blades and rippers. 
One (1) excavators Type 2 with thumb or One (1) backhoe/front loader with thumb.  
One (1) 4WD Tractor (<60 hp) and no-till-drill seeder.  
Straw spreader/blower (optional).  
Small ATV, Bobcat tractor, or mechanical wheelbarrow for trail work.  
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Supply and Material Requirements 
 
Native grass straw or certified clean straw bales.  
Jute and/or Coir erosion control blankets and biodegradable staples.  
Straw wattles.   
Wood stakes.  
Native grass seed.  
 

General Suppression Repair Policy 
 
Suppression damage is defined as adverse impacts to resources caused by our fire fighting efforts.  The 
authority to complete suppression repair work lies with the Public Resources Code (PRC), including 
PRC 4170 and 4170.5, PRC 4675, and PRC 4676(a,b).  Policy derived from the statutes is provided in 
the Cal Fire Handbook 7013.11.   
 

Cooperators 
 
City of Chico 
California Department of Transportation 
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EMERGENCY FIRE SUPPRESSION REPAIR PLAN 
SANTOS INCIDENT 

CA BTU 013357 
 
 
 
 
 
 
Prepared by: _________________________  
                         David Derby, Suppression Repair Specialist 
 
Approved by: ________________________  
                          Darren Read, CAL FIRE Butte Unit Chief 
 
Approved by: ________________________ 
                          Dan Efseaff, City of Chico Parks and Natural Resource Manager 
 
 
 
 
 
See Attachments 
 



Emergency Fire Line Repair Plan 
Santos Incident 
CA-BTU-013357 

 11

 

 
DRAINAGE & EROSION CONTROL 

 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

WATER BREAK 
 
These water breaks should cross the road diagonally at about a 45º angle.  Slope 
them toward the ditch, if possible.  The cut and the fill should each be 2 to 3 feet 
long.  The minimum depth to cut away is 6 inches. 
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The up-side approach to the rolling dip is several percent steeper than the approaching road and extends 
for 60 to 80 feet to the dip axis.  The lower side of the structure reverses grade over approximately 15 feet, 
and then falls down to rejoin the average road grade.  It must be deep enough that it is not obliterated to 
negotiate or a hazard to normal traffic.  The outward cross-slope of the dip axis should be at least 1% 
greater than the original road grade so it will drain properly. 
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Santos Fire Suppression Plan

Map point Instructions

1 Steep dozer line -  Install waterbreaks and cover with slash.

2 Install waterbreaks on handline.

3 Handline in minor swale - Pull brush back in to mulch.

4 Clean out watercourse.

5 Safety zone - spread out berms.

6 Wide dozer line around large grassy area - spread out berms.

7 Handline in class III watercourse - make sure it is cleaned out.

8 Handline in class III watercourse - make sure it is cleaned out.

9 End of dozer line on bike trail - make sure both watercourses cleaned out.

10 Improve dip on road.

11 Clean dip outlet on road.

12 Improve dip on road.

13 Pull apart dozer piles adjacent to road and install drainage structures.

14 Large grassy area - see map point 6.

15 Spread out large piles of soil.

16 Dozer line needs waterbreaks.  Pull piles back in to cover.

17 Dozer crossing of class III watercourse.  Clean with dozer or excavator.

18 Unclassified swale crossing on new 4X4 road.  Clean out small amount of soil and oak log.

19 Bike trail widened into dozer line. Pull apart dozer piles and narrow pathway.

20 Repair approximately 40' of barbed wire fence with 4 wires and 5 new 6' t-posts.

21 Dozer line crosses highway culvert drainage channel - dip out.

22 Repair 50' of 4-wire barbed wire fence (no posts needed).

23 75' of 4 wire barbed wire fence down (no posts needed).  This may have been down before fire.

24 Repair 40' of 4-wire barbed wire fence (no posts needed).

25 Reconstruction handline waterbreaks so that they will drain properly and not act as dams.

26 Dozer line above bike trail - see map point 9.

27 handline near bike trail at edge of fire - reconstruct waterbreaks to drain properly.
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