










vicinity of these roads are also unsuitable for tule elk and appear to restrict some herd ranges on 
the Carrizo Plain, which is evident in the road-constrained distribution of telemetry points on 
Figure 6.   
 
The patch size analysis identified one potential core area within the analysis extent that is 
generally bound on the north by State Route 46 and Bitterwater Valley Road, on the east by State 
Route 33, on the south by State Route 166, and on the west by the La Panza Range (Figure 7).  
Lands northwest of the State Route 46 and 41 intersection, currently identified as a patch, would 
also be considered a potential core area if the analysis window extended beyond the study area 
(R. Stafford, personal communication).  Other significant patches occur in between these two 
core areas, between State Route 33 and Interstate 5 and south of State Route 166, which would 
have been contiguous with the core areas if not for the paved roads that fragment these areas of 
medium to high suitable habitat.  Additional patches were delineated to the southwest of the La 
Panza Range.  All potential core areas and habitat patches are within the species dispersal 
distance (figure not shown), although barriers to movement may exist between areas of suitable 
habitat.   
 
6.1.1.3   San Joaquin kit fox 
 
Suitable habitat for kit fox in the study area is somewhat limited, being primarily restricted to 
grassland and scrub habitats in gentle terrain on valley floors.  The most highly suitable habitat 
largely follows the drier, Bromus-dominated annual grassland and alkali desert scrub habitats in 
the Carrizo Plain south of State Route 58 and on the San Joaquin Valley side of the Temblor 
Range (Figure 8).  Areas identified as medium suitability for kit fox are primarily Avena-
dominated grassland and scrub habitats with low topographic ruggedness.  These habitats 
generally occur on the lower slopes and at the base of Temblor Range, around the base of the 
northern extent of the Caliente Range, straddling State Route 58, in the Cholame Valley, and in 
scattered patches on gentle terrain between State Routes 58 and 46.  All other portions of the 
study area were considered unsuitable for kit fox.   
 
The majority of medium to high suitable habitat in the study area is in large enough continuous 
areas to serve as potential core areas for kit fox (Figure 9).  Some significant patches of suitable 
habitat were delineated to the west of Simmler Bitterwater Road and to the northeast of the 
junction of State Routes 46 and 33.  All potential core areas and habitat patches are within the 
species dispersal distance (figure not shown), although barriers to movement may exist between 
areas of suitable habitat.   
 
 
6.1.2 Habitat Permeability  
 
6.1.2.1   Pronghorn antelope 
 
The least-cost corridor for pronghorn antelope between the northern and southern Target Zones 
varies in width from approximately 19 to 26 km using the most permeable 5% portion of the 
landscape (Figure 10).  The most permeable path extends through highly suitable habitat (mostly 
Avena-dominated annual grassland and dryland grain crops on gentle terrain) from the western 









portion of the southern Target Zone.  There are many fences through this area (Figure 10 inset).  
It is possible that pronghorn may be able to negotiate many of these fences but without more 
details about their design (height, wire spacing, etc) it is difficult to say anything conclusive.  
Ongoing efforts, such as those by CDFG and volunteers, to make fences more "pronghorn-
friendly" (by raising the bottom wires) and to remove old field fencing, should be continued and 
expanded.  A second, moderately permeable path branches off toward the north over the Temblor 
Range where grasses predominate, toward the easternmost part of the northern target zone. 
 
6.1.2.2   Tule elk 
 
The least cost corridor for tule elk between the northern and southern Target Zones varies in 
width from about 9 to 17 km using the most permeable 2% portion of the landscape (Figure 11).  
It is generally bound by the Temblor Range on the east and by the La Panza Range and 
Bitterwater Road on the west.   The most permeable path extends from the center of the southern 
Target Zone and follows the highest quality habitat between the two Target Zones; it occurs 
entirely to the east of Bitterwater Road.  A secondary route of moderate permeability follows 
highly suitable habitat to the west of Bitterwater Road.  
 
6.1.2.3   San Joaquin kit fox 
 
The least cost corridor for kit fox between the northern and southern Target Zones ranges in 
width from approximately 5 to 20 km using the most permeable 1% portion of the landscape 
(Figure 12).  The most permeable route follows the alkali desert scrub habitat out of Carrizo 
Plain National Monument in the southern Target Zone and then heads in a northeastern direction 
over the Temblor Range following Carneros Canyon to high quality habitat on the San Joaquin 
Valley side of the Temblors.  A secondary route of moderate permeability extends from the 
eastern side of the southern Target Zone over the Temblor Range via a dirt road called Hurricane 
Road to high quality habitat on the San Joaquin Valley side of the Temblor Range, which joins 
the most permeable route. 
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Appendix A 
Digital Data Sources Used

 
 

 

Name Data 
Type 

Scale Date Source 

San Louis Obispo 
Vegetation 

Polygon 1:100,000 1998 County of San Luis Obispo 

CALVEG 
Vegetation 

Polygon 1:24,000 1997, 2000, 
2002 

U.S. Forest Service 

San Luis Obispo 
Crops 

Polygon     2008 County of San Luis Obispo 

Kern Crops Polygon  2005 County of Kern 
TIGER Roads Line 1:100,000 2007 U.S. Bureau of the Census 
California 
Highways 

Line  2001 California Department of 
Transportation 

National Elevation 
Dataset 

Raster 10 meter 1999 U.S. Geological Survey 

Conservation Lands 
(CPAD) 

Polygon  2008 GreenInfo Network 

Counties Polygon 1:24,000 2004 California Department of 
Forestry and Fire 
Protection 

Precipitation 
Normals 

Raster 800 meters 1971-2000 PRISM Group, Oregon 
State University 

National 
Hydrography 
Dataset 

Line 
and 
Polygon 

1:100,000 2007 U.S. Geological Survey 

San Luis Obispo 
Aerial Photos 

  2007 San Luis Obispo County 

Terrain Ruggedness Raster 30 meter 2007 Endangered Species 
Recovery Program 

Vegetation Density  Raster 30 meter 2001-2006 Endangered Species 
Recovery Program:  
Generated from Global 
Land Cover Facility 
MODIA Normalized 
Difference Vegetation 
Index [NDVI] 



Appendix B 
Species-Specific Model Inputs

 
 
Tule Elk Model Inputs 
  

Variable Permeability Suitability 
Factor Weights (100%)   
Vegetation 50% 50% 
Road Density 50% 50% 
Vegetation   
Alkali Desert Scrub 6 0.4 
Annual Grassland (Avena) 1 0.9 
Annual Grassland (Brome) 4 0.6 
Barren 9 0.1 
Blue Oak-Foothill Pine 7 0.3 
Blue Oak Woodland 6 0.4 
Chamise-Redshank Chaparral 9 0.1 
Closed-Cone Pine-Cypress 9 0.1 
Coastal Oak Woodland 9 0.1 
Coastal Scrub 4 0.6 
Deciduous orchard 10 0 
Desert Riparian 10 0 
Desert Scrub 6 0.4 
Desert Wash 10 0 
Dryland Grain Crops 4 0.6 
Eucalyptus 10 0 
Evergreen orchard 10 0 
Freshwater Emergent Wetland 2 0.8 
Irrigated Grain Crops 2 0.8 
Irrigated Hayfield 3 0.7 
Irrigated Row and Field Crops 2 0.8 
Juniper 4 0.6 
Lacustrine 6 0.4 
Mixed Chaparral 10 0 
Montane Chaparral 9 0.1 
Montane Hardwood 10 0 
Montane Hardwood-Conifer 10 0 
Orchard-Vinyard 8 0.2 
Pasture (Irrigated) 1 0.9 
Perennial Grassland 1 0.9 
Pinyon-Juniper 10 0 
Rice n/a n/a 
Sagebrush 7 0.3 
Sierran Mixed Conifer 10 0 



Urban 10 0 
Valley Foothill Riparian 5 0.5 
Valley Oak Woodland 6 0.4 
Vinyard 8 0.2 
Wet Meadow 1 0.9 
Road Density   
0 – 0.5 km 1 0.9 
0.5 – 1 km 8 0.2 
1 – 2 km 10 0 
2 – 4 km 10 0 
4 – 6 km 10 0 
6 – 8 km 10 0 
8 – 10 km 10 0 
10 km and above 10 0 

 
Pronghorn Antelope Model Inputs  

Variable Permeability Suitability 
Factor Weights (100%)   
Vegetation 35% 35% 
Road Density 10% 10% 
Topography 55% - 
Slope - 55% 
Vegetation   
Alkali Desert Scrub 3 0.7 
Annual Grassland (Avena) 1 0.9 
Annual Grassland (Brome) 3 0.7 
Barren 9 0.1 
Blue Oak-Foothill Pine 7 0.3 
Blue Oak Woodland 7 0.3 
Chamise-Redshank Chaparral 9 0.1 
Closed-Cone Pine-Cypress 9 0.1 
Coastal Oak Woodland 9 0.1 
Coastal Scrub 6 0.4 
Deciduous orchard 10 0 
Desert Riparian 10 0 
Desert Scrub 3 0.7 
Desert Wash 10 0 
Dryland Grain Crops 2 0.8 
Eucalyptus 10 0 
Evergreen orchard 10 0 
Freshwater Emergent Wetland 2 0.8 
Irrigated Grain Crops 2 0.8 
Irrigated Hayfield 1 0.9 
Irrigated Row and Field Crops 2 0.8 
Juniper 5 0.5 



Lacustrine 6 0.4 
Mixed Chaparral 10 0 
Montane Chaparral 8 0.2 
Montane Hardwood 10 0 
Montane Hardwood-Conifer 10 0 
Orchard-Vinyard 10 0 
Pasture (Irrigated) 1 0.9 
Perennial Grassland 1 0.9 
Pinyon-Juniper 10 0 
Rice n/a n/a 
Sagebrush 3 0.7 
Sierran Mixed Conifer 10 0 
Urban 8 0.2 
Valley Foothill Riparian 6 0.4 
Valley Oak Woodland 7 0.3 
Vinyard 10 0 
Wet Meadow 1 0.9 
Road Density   
0 – 0.5 km 1 0.9 
0.5 – 1 km 2 0.8 
1 – 2 km 2 0.8 
2 – 4 km 6 0.4 
4 – 6 km 7 0.3 
6 – 8 km 8 0.2 
8 – 10 km 9 0.1 
10 km and above 10 0 
Topography   
Canyon bottoms 7  
Ridgetops 10  
Flats 1  
Slopes  4  
Slope   
0-5%  0.99 
5-20%  0.66 
>20%  0.33 

 
Kit Fox Permeability and Suitability  

Variable Permeability Suitability 
Factor Weights (100%)   
Vegetation 40% 50% 
Road Density 5% - 
Terrain Ruggedness 50% 25% 
Vegetation Density 5% 25% 
Vegetation   
Alkali Desert Scrub 1 0.9 



Annual Grassland (Avena) 5 0.5 
Annual Grassland (Brome) 1 0.9 
Barren 8 0.2 
Blue Oak-Foothill Pine 10 0 
Blue Oak Woodland 10 0 
Chamise-Redshank Chaparral 10 0 
Closed-Cone Pine-Cypress 10 0 
Coastal Oak Woodland 8 0.2 
Coastal Scrub 10 0 
Deciduous orchard 9 0.1 
Desert Riparian 10 0 
Desert Scrub 1 0.9 
Desert Wash 1 0.9 
Dryland Grain Crops 9 0.1 
Eucalyptus 10 0 
Evergreen orchard 9 0.1 
Freshwater Emergent Wetland 10 0 
Irrigated Grain Crops 10 0 
Irrigated Hayfield 10 0 
Irrigated Row and Field Crops 10 0 
Juniper 4 0.60 
Lacustrine 10 0 
Mixed Chaparral 10 0 
Montane Chaparral 10 0 
Montane Hardwood 10 0 
Montane Hardwood-Conifer 10 0 
Orchard-Vinyard 10 0 
Pasture (Irrigated) 7 0.3 
Perennial Grassland 5 0.5 
Pinyon-Juniper 10 0 
Rice 10 0 
Sagebrush 10 0 
Sierran Mixed Conifer 10 0 
Urban 9 0.1 
Valley Foothill Riparian 10 0 
Valley Oak Woodland 8 0.2 
Vinyard 10 0 
Wet Meadow 10 0 
Road Density   
0 – 0.5 km 1  
0.5 – 1 km 2  
1 – 2 km 3  
2 – 4 km 4  
4 – 6 km 5  
6 – 8 km 6  



8 – 10 km 7  
10 km and above 8  
Terrain Ruggedness   
5 10 0.05 
50 10 0.50 
85 3 0.85 
100 1 1.00 
Vegetation Density   
0-9 10 0.00-0.09 
10-19 9 0.10-0.19 
20-29 8 0.20-0.29 
30-39 7 0.30-0.39 
40-49 6 0.40-0.49 
50-59 5 0.50-0.59 
60-69 4 0.60-0.69 
70-79 3 0.70-0.79 
80-89 2 0.80-0.89 
90-99 1 0.90-0.99 
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attached Draft Summary Report for Task 1 - Modeling Baseline Conditions. The original 
document, filed with the Docket Unit, is accompanied by a copy of the most recent Proof 
of Service list, located on the web page for this project at:  
[http://www.energy.ca.gov/sitingcases/carrizo/index.html]. The document has been 
sent to both the other parties in this proceeding (as shown on the Proof of Service list) 
and to the Commission’s Docket Unit, in the following manner:   
 
(Check all that Apply) 
 
For service to all other parties: 
_x_ sent electronically to all email addresses on the Proof of Service list; 
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preferred.” 

AND 

For filing with the Energy Commission: 

____sending an original paper copy and one electronic copy, mailed and emailed 
respectively, to the address below (preferred method); 

OR 
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1516 Ninth Street, MS-4 
Sacramento, CA 95814-5512 
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