TECHNICAL SPECIALIST’S REPORT – BURNED AREA EMERGENCY RESPONSE
Resource:  Engineering
Fire Name: Basin    Month/Year:   08/2008
Author Name: Greg Napper, Rusty LeBlanc, Bob Jarvis
Author Title:  Civil Engineer, Civil Engineering Technician(s)
Author(s) Duty Station: San Dimas Technology and Development Center, Stanislaus National Forest, Los Padres National Forest
I.  Resource Condition Assessment

A.  Resource Setting – brief description of your resource in the fire area.

On National Forest Lands there are 78.9 miles of  roads within the fire perimeter.  There are very few if any miles of unclassified roads within the fire perimeter.  The majority of National Forest System Roads in the burn are a maintenance level 2 standard while the county maintained roads accommodate passenger vehicles with low clearance. 
Concerns for the functioning of existing drainage and maintaining control of water begin in most cases where the roads run beneath slopes of  45% or greater. The typical National Forest road design strategy within the burn area is to inslope roads and carry a berm on the road shoulder throughout.  This is also typically how county roads are designed. The berms on roads traversing steep slopes are an important safety feature. The potential for road damage is intensified however; where these insloped roads in steep terrain also have steep grades over 10%. The road surface is drained with dips, cross drains and metal overside drains, all of which are easily plugged with the increased amount of sediment from the burned hillslopes above. 

The assessment of the condition of roads in the burn at road crossings in natural stream finds many occurrences where culvert diameters are less than stream channel width. This condition increases the chance for woody debris to become lodged across the culvert inlet. The possibility for plugging also increases when there is a flattening of the road grade immediately before the culvert inlet, where bedload material will tend to deposit and begin to block the culvert opening. The culverts at natural stream crossings were also evaluated with respect to their risk for plugging and stream diversion potential. In situations with road grades ascending in a continuous manner through road-stream crossings, stream diversion during an overtopping flow is expected.  Stream capture by roads has proven (Water-Roads Interaction Series) to be the most destructive of road effects on hill slope hydrology. Stream flow running down roads uncontrolled can create costly damage to the road itself, which in turn can create a hazard to road users. Prevention of stream diversion is a critical element objective in road assessment for a Burned Area Emergency Response and a key management action to roads that will protect infrastructure and the public road users.
In general the roads surveyed for this report in the fire were found to be at high risk for loss of control of water due to road design, topography and the effects of the fire. 

The roads outside the burn but subject to downstream effects downstream are… Hwy 1, and Old Coast Road. The State and County have been involved in the BAER assessment process. 
We have met with the County Maintenance Manager and have provided specific information and assessments that appear in this report on the condition of county maintained roads with respect to a watershed emergency. Schedule A, in the Forest development Road cooperative agreement with Monterey County lists the Arroyo Seco Road No. 3019 Forest service Road 19S09), and Tassajara Road 5007 (Forest service Road 18S02) as County maintenance responsibility. The Schedule also lists Forest Service Road 20S05.1 and 20S05.2 (Coast Ridge) as Forest service responsibility for maintenance. These roads have sustained damage to the road structure due to the fire, the repairs of which will be outside the scope of ordinary road maintenance and therefore subject to a project agreement. 
The purpose of the agreement is to set forth the general terms and conditions, acceptable to the parties hereto, for the cooperative planning, survey design, construction, reconstruction improvement, maintenance and use of certain forest development roads in Monterey county, pursuant to the provisions of 23 U.S.C. 205 and the regulations issued by the Secretary of agriculture. 

In the event it is determined that conditions on a project under maintenance require extraordinary repairs, removal or unusual extensive slides, or similar work outside the scope of ordinary road maintenance, the performance thereof may be accomplished after both parties agree on appropriate cost shares and who will do the necessary work. If the work is of an extensive nature it shall be covered by a project agreement. County of Monterey, State of California. Forest Development Road Cooperative Agreement. Entered into on November 24th 1975.
B.  Summary of findings after on-the-ground survey
Emergency rehabilitation includes only those treatments that are immediately needed to prevent or reduce potential damages (commensurate with values at risk) due to the effects of a wildfire on the watersheds.  FSH 2509.13 Chapter 20.

1. Identify Values AT Risk

Values at risk from roads subject to increased runoff are:

a. Threat to life. Flooding on roads (18S02) occupied by road users, flooding to homes (Tassajara Zen) from loss of control of water. 

b. Risk to infrastructure from loss of control of water. (18S02, 18S05, 19S09, 20S03, 20S05)
c. Threat to resources i.e. Spawning habitat for Steelhead. Loss of control of water on roads can lead to significant erosion and sedimentation to streams.

2. Describe Condition of Values at Risk.

a. Threat to life of general public and property owners likely to use roads subject to flooding, and occupy homes in the path of rock fall or flood. The condition is the stream channel has been altered where roads and residences have been constructed within the natural flood zone of the channel. 
b. The risk to infrastructure is a determination that looks at anticipated damage to the road at the site level (i.e. cost to repair) versus the cost to prevent that damage. The road is considered a value at risk when the cost to repair the damage anticipated, is greater than the cost to prevent that damage.

c. The condition of spawning habitat in Arroyo Seco and Little Sur is good, (reference fisheries report) 

II. Emergency Determinations
An emergency determination from a threat to life was made on road 18S02 Tassajara Road, due to expected rock fall, and loss of control of water at stream crossings. Additionally loss of control of water and stream diversion on private land at the Tassajara Hot Springs is a threat to life and property. The emergency determination for this road includes consideration for the value of loss of ingress and egress for private landowners.
An emergency determination for threat to Property (infrastructure) was made on 18S02 (Tassajara Road), 18S05 (Boy Scouts), 19S04 (Church Creek Road), 19S09 (Arroyo Seco), 19S09J (Adobe Road), 20S03 (Borranda Rd.), and 20S05 (North Coast Road) due to expected increased runoff and sediment bulking in drainages with culverts. The risk to infrastructure comes from our assessment that there is a high probability for plugging of drainages and overtopping of flows during the design storm which if not controlled could cause significant damage. There is additional risk to infrastructure on 20S05 near Anderson Peak due to burned retaining walls that support the road.
When undertaken solely to protect the road or trail investment, the cost for emergency stabilization should be less than the cost to repair damages after they occur. BAER Guidance Paper September 2004.
An emergency determination for threat to Steelhead spawning habitat was made on 18S02 (Tassajara Road), 19S09 (Arroyo Seco), 19S09J (Adobe Road), where excessive erosion from the road would be a detriment to water quality.

An emergency determination for threat to ingress and egress was made on 20S05 (North Coast Road), and Tassajara Road for property owners due to a retaining wall damaged by the fire.
III. Treatments to mitigate the emergency
	Treatment Type 
	Storm Patrol

	Objective
	Restore function of drainage structures after first damaging storm

	Description
	Unplug pipes, downdrains, and clean out or rebuild waterbars and dips. 

	Cost
	Backhoe patrol $ /day


	Treatment Type 
	Dips

	Objective
	Prevent stream diversion

	Description
	Construct drivable dips (see drawings)

	Cost
	$  each


	Treatment Type 
	Construct Spillways (rock riprap and metal overside drain)

	Objective
	Prevent erosion at the outfall of drainage

	Description
	Excavate below grade to the depth of riprap appropriate for spillway and place boulders in an interlocking matrix.

	Cost
	$ /cy and $  ea.


	Treatment Type 
	Outsloping

	Objective
	Prevent concentration of flow in traveled way

	Description
	Remove berm on embankment shoulder and fill ditch

	Cost
	$ /mile


	Treatment Type 
	Inlet treatment (riser and metal end section)

	Objective
	Prevent culvert from plugging with debris

	Description
	Attach vertical riser to existing Culvert

	Cost
	$ /ea and $ 


	Treatment Type 
	Install Warning Signs

	Objective
	Protect life

	Description
	Install signs

	Cost
	$ /ea


	Treatment Type 
	Debris Rack

	Objective
	Prevent culvert from plugging

	Description
	Steel structure erected in the channel away from the culvert inlet that is design to trap floating debris and other stream products.

	Cost
	$ /ea


	Treatment Type 
	Retaining Wall (MSE and Shotcrete)

	Objective
	Prevent road collapse

	Description
	Engineered structure to support the road

	Cost
	$ /sf     and   $ /ea


IV. Discussion/Summary/Recommendations – Discuss or summarize as desired.
a. Recommend Warning signs be installed on 18S02, 18S05, 19S03, 19S04, 19S09, 20S05.
b. Recommend Dips be constructed at stream crossing location with identified diversion potential on roads 18S02, 18S05, 19S04, 19S09, 19S09J. 
c. Recommend Storm patrol on 19S09, 18S02, and 20S03 to restore designed road drainage function and repair or maintain BAER treatments following each significant winter storm.
d. Recommend Outsloping in areas identified on 19S09, and 20S05 to prevent concentration of surface flows.

e. Recommend install risers at identified locations on 19S09, 19S04, 18S05,  to prevent culvert plugging.

f. Recommend improve existing dips and protect the embankment from erosion by installing overside drains on 19S09J.
g. Recommend to County on 8/18/2008 in conversation with Shawn Atkins that Metal End Sections, diversion prevention dips and possibly armored spillways be installed at identified locations on Tassajara Road and Arroyo Seco Road. The county was contacted on 8/20/2008 and asked if they would consider requesting funds from FEMA through OES to help pay for BAER treatments on 20S05, the coast ridge road. 
h. Recommend that Debris racks be installed at identified locations on 18S02, and 19S09. 
i. Recommend retaining walls be constructed at identified locations where fire has damaged or destroyed wooden retaining structures on 18S02, and 20S05. Discussion: A Special Use Permit (Road) has been issued to the Federal Aviation Administration for Road 20S05. DTFA08-82L-10441. Big Sur VORTAC R/W. April 29, 1982. This permit requires the permittee “provide maintenance made necessary by his use of the road” and does not speak to extraordinary repairs.  
Discussion: Recommend the Los Padres National Forest program appropriated funds to do routine maintenance to roads in the burned area.
 23.4 - Roads and Trails.  Normal road and trail maintenance must be done with appropriated funds.  FSH 2509.13 Chapter 20.
Discussion: The facilities on Anderson Peak under permit to the FAA  for the development of a VORTAC navigation site and including the Air Force for an Optical Tracking facility authorized by Special Use Permits, have received damage from the fire. Specifically there is a retaining wall which is presumed to be part of the original physical improvements built to house and support the authorized communications equipment and that retaining wall was destroyed in the fire. For the purposes of this report the citation below from the Special Use Permit Authority outlines responsibilities for dealing with major damage to the site facilities.  Recommend the forest contact the Facility Managers to inform them of the possible risk and emergency to this communications site. At this time, this site and costs to protect these facilities are not considered a National Forest property at risk and are not included in the initial request for BAER funds. 
IV. Liability. For purposes of this section, “holder” includes the holder’s heirs, assigns, agents, employees, and contractors. A. The holder assumes all risk of loss to the authorized improvements. U.S. Department of Agriculture Forest Service Special Use Permit Authority. Authorization ID: MRD07001P. Contact ID: AF, Vandenburg. Expiration Date: 12/31/2011.

Discussion: There is damage to a retaining wall that supports a Water storage tank accessed by road 20S05B Cold Springs road. The water storage site was developed by Western Space and Missile Center according to the Memorandum of Agreement between Federal Aviation Administration and Western Space and Missile Center. October 1983. This memorandum provides that WSMC perform all necessary maintenance to the road. The retaining wall that supports the water tank is not a part of the road. For the purposes of this report the wall is considered the property of WSMC and not a Forest Service BAER Value at risk. Recommended action is to contact FAA and or WSMC to advise them that this property may be at risk.
V. References – Document references used in your analysis 

FSH 2509.13 Chapter 20
FSH 2509.13 Chapter 40

VI. Appendices – Attach materials not in body of report

Power Point Presentations
Road information in excel spreadsheet

File of pictures

	    
	   NFS Lands          

	Line Items  
	 Units
	Unit
	Number
	FFFS-
	Other 

	          
	        
	Cost
	 of        
	FW22
	 $      

	
	        
	$    
	Units    
	 $       
	            

	
	        
	      
	             
	          
	ident. 


	Retaining wall MSE (sf of wall face)
	
	$ 
	2785
	 
	      

	Retaining Wall Shotcrete (ls)
	
	$ 
	1
	 
	

	Riser (ea)
	
	$ 
	9
	 
	

	Metal End Section (ea)
	
	 
	14
	 
	

	Install culvert (ea)
	
	$ 
	2
	 
	

	Storm Patrol – backhoe (day)
	
	$  
	35
	  
	

	Dips (ea)
	each
	 
	28
	 
	

	Spillway – Overside drain (ea)
	
	$ 
	8
	 
	

	Spillway – Riprap (cy)
	
	$ 
	200
	 
	

	Outsloping (mi)
	
	$ 
	.5

	 
	

	Debris Rack (ea)
	
	$ 
	4

	 
	

	Signs Warning  (ea)
	Each
	$ 
	10

	 
	

	Totals
	
	
	
	 
	


Note: Costs include mobilization and personnel costs (10% mob. 15% admin.)
Treatment Criteria
Design any treatments of roads and trails to provide adequate drainage for the increased flows to protect water quality, the road, and downstream values.  Prescribe treatments that create the least disturbance and have the least cost while providing for adequate drainage.  2509.13 chapter 20.


Gates/ Administrative Closure

Treatment Objective:  To mitigate threats to life, property, and/or adjacent resources, by eliminating vehicular travel. Area closure to prohibit all forms of travel or entry into an area requires a road closure order. 
Implementation: This treatment includes the use of gates, earthen berms and boulders with appropriate signage to exclude access supported by a forest order for enforcement. Utilize existing gates.
A patrol person will have to drive the road to clear the area before closing gates or installing barriers. 
Criteria:  Use Gates and road closure when other methods of mitigating risk to human life are not feasible or practical. 
Road Patrol
Treatment Objective:  To maintain and restore road treatments.

Criteria: Use road patrol when access between storms to the site requiring maintenance is feasible. This treatment is appropriate for site with lower overall risk.
Road patrol used in lieu of structural treatments that are more expensive or present significant risk. 2509.13 chapter 20.
Spillway

Treatment Objective:  To armor fill slopes and prevent erosion.
Criteria:  Excavate and place rip rap or install overside drains when concentrated water from the outflow of drainage from the road surface may cause severe erosion to the embankment. Metal overside drains are used when embankment slopes are steep and long and rip rap is either not feasible or cost prohibitive. Rip rap spillways need to have a foundation at the bottom that can support the weight of the structure and solid enough to resist erosion and will not scour below. 
Armoring is used to protect water quality by providing mechanical strength and protection to sites within a channel system.  Typically, armoring is installed as some form of riprap at locations where bridges or culverts require protection from flood flows.  2509.13 chapter 20.
 Dips

Treatment Objective:  To direct water away from the surface of the roadway. Install at stream crossings to prevent diversion of flow down the road.
Criteria:  Use Diversion prevention dips when plugging or overtopping events are expected from road crossings of natural drainages and on roads with long continuous grades and cross drains where there is a potential for cascading failure. 
Outsloping
Treatment Objective:  To disperse overland flows across the road and reduce erosion.
Criteria:   Use on roads where rollover hazards are not a concern. 

Riser

Treatment Objective:  To prevent culvert from plugging with debris.

Criteria:  Attach riser to existing culvert when channel bedload and debris are expected to continue to move down the channel and toward the culvert. Typically used when limited access to the culvert site during the rainy season precludes culvert patrol. Riser also require enough head (road fill height above the drainage) to impound water and debris to function properly.
Install Warning Signs
Treatment Objective:  To warn people traveling the road of potential flooding at stream crossings, rockfall from steep unstable slope, and washouts that may create a hazard.
Treatment Criteria:  This treatment can accompany a road or area closure sign, and can also be used in instances when access is still allowed and road user discretion and understanding of the risk is sufficient, to protect them. 
The costs include sign repair and maintenance until the watershed emergency has ended.   
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