
Road 

Inventories in 

the Lake Tahoe 

Basin 
Lake Tahoe Basin Management 
Unit, Forest Service 

 

Garrett Villanueva 

Assistant Forest Engineer 



Summary 

 Process 

 Findings 

 NEPA Analysis 

 Implementation 

 Management 

 Travel Analysis 



Process 

 Research  

 Collaboration 

 Testing 



Why Inventory ? 



Objective 

 

 Identify roads with a high potential to 

deliver sediment to the channel network.  

 Map and evaluate stream crossings and 

connectivity to riparian areas. 

 

 



Inventory  

 Stream Crossing Segments    

 - culvert type, size, and condition; 

 - stream type, channel width, diversion 

     potential, and diversion consequences; and 

 - Road surface type, road position, road-stream connectivity, flow                 
  paths, and drainage features.  

  

 SEZP Segments 

 - Type of SEZP (stream zone or wetland); 

 - Average distance to SEZP; 

 - Segment length; 

 - Road surface type and slope position; and 

 - Road-stream connectivity, flowpaths, and drainage features.  

  

 Non-SEZP Segments 

 -Segment length; and 

 -Road surface type, slope position, road-stream connectivity, 

 flowpaths, and drainage features 



Hazard Assessment 
  Weighted Hazard 

 Element Hazard Score Weight High Score         

 Hydrologically  
     Connected 0,1  x    30.0   = 30 

 Length  
     Connected  0-3   x       8.3  = 25   

 Surface Type 0-2   x      7.5   = 15          

 Baileys 0-2   x       5.0   = 10 

 Road Grade  0-2 x  2.5 =   5 

 Hillslope  
Gradient 0-2 x  2.5 =   5 

 Gully Present 0,1 x  2.5 =   5  

 Gully Length 0-2 x  2.5 =      5                 

 Total Weighted Hazard Score    100 

 



GIS Analysis 
 GIS Analysis (stream crossing) 
 Stream crossing analysis can be visually displayed by their hazard score. 

   
 SEZP and Non-SEZP Zones 
 Segment Length (Calculated by GIS) 
 Average Distance Road is from Watercourse 
 Range of Distances Road is from Watercourse 
 Road Template 
 Slope Position 
 Surface Type 

 Stream Type 
 Hydrologically Connected  (Stream or Wetland) 
 Length Hydrologically Connected 
 Baileys Land Capability Classification (Existing GIS Layer) 
   
 GIS Analysis (SEZP) 
 Color: Red  Orange  Green 
 Rating Very High  High  Low 

 Hydro. Conn.  Hydro. Conn.  ----  
 Conn. Length High Conn. Length Low       ---- 
 



Findings 
• Rain on Snow are the 

most intense events in 

Tahoe 

• Greatest 

Sedimentation 

occurring at Stream 

Crossings. 

• Stream Diversions are 

caused the greatest 

sedimentation to 

surface water. 

• Greater hydrologic 

connectivity = more 

erosion 

• More use= more 

erosion 

• Little mass wasting 

potential in the Basin 

 











Funding! 



NEPA 

 Each “Transportationshed” was evaluated 

as a stand alone NEPA document. 

 Worked with Lahontan Water Quality 

Resource Control Board to develop NEQA 

documents. 

 Accomplished 1-2 NEPA documents per 

year until the entire basin was covered. 



NEPA 
 Wildlife Surveys 



Other Surveys 

 Archaeological surveys 

 Hydrological evaluation 

 Botanical Surveys 

 Noxious Weed Surveys 

 Engineering Survey 

 

 



NEPA Process 

 Develop Proposed Action 

 Involve Public and Stakeholders 

 Address Comments 

 Develop Alternatives 

 Seek Additional Comments 

 Record of Decision 



Implementation 

 Inventoried 432 miles of roads 

 Decommissioned 108 miles of roads within 

the Lake Tahoe Basin 

 Reconstructed approximately 110 miles of 

roads 

 5 year maintenance rotation of the rest of 

the road system 



Design 
 Forest Service Handbooks  

 Local modeling and study 

 Empirical experience 

 Limited by locally available 

materials 

 

 



Fundamental Design Principals 
 Minimize Hydrologic Connectivity 

 Mimic Natural Hydrology 

 Prevent Stream Diversion 

 Minimize Future Maintenance Needs 

 Maximize Infiltration 

 Sheet Flow 

 



Decommissioning 







































Reconstruction 

















































Maintenance 









Travel Analysis Process 

Travel analysis assesses the current forest transportation 

system and identifies issues and assesses benefits, 

problems, and risks to inform decisions related to 

identification of the minimum road system per 36 CFR Part 

212.5(b)(1) and designation of roads, trails and areas for 

motor vehicle use per 36 CFR Part 212.51.  







Motor Vehicle Use Map 
1.  An MVUM must display: 

a.  Designated roads, trails, and areas on an administrative unit or 

ranger district  

(36 CFR 251.56); and 

b.  Components of designations, including vehicle class, time of year, 

and any designations for dispersed camping or game retrieval under 36 

CFR 212.51(b)  

(36 CFR 212.51 and 251.56; FSM 7715.74, 7716.11, and 7716.12). 

 Use the following seven categories to identify motor vehicle classes on 

an MVUM: 

a. Roads Open to Highway Legal Motor Vehicles Only.  

b. Roads Open to All Motor Vehicles.  

c. Trails Open to All Motor Vehicles, including both highway-legal and 

non-highway-legal vehicles. 

d.  Trails Open to Motor Vehicles 50 Inches or Less in Width. 

e.  Trails Open to Wheeled Motor Vehicles 50 Inches or Less in Width.   

f.  Trails Open to Motorcycles Only.  Sidecars are not permitted. 

g.  Special Vehicle Designation.   





THANKS! 


