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Background 

Multiple studies of terrestrial wildlife movement through freeways and highways, including 

US 101, SR-23, SR-126, and SR-118 in Ventura County, conclude that culverts and 

underpasses are used by a variety of wildlife to bypass these barriers (Brown and Riley, 

2014; Riley et al., 2014; Sikich and Riley, 2012). Culverts under smaller roadways are 

also important for wildlife passage and studies indicate wildlife are willing to try to cross 

small roadways, resulting in mortality from vehicle collisions (Ament et al., 2008, Riley et 

al., 2006, Brown and Riley 2014, Van Langevelde et al., 2009). In addition, studies 

conducted in the Ventura River watershed show that fish passage through culverts and 

bridges associated with roads in the northern portion of Ventura County are extremely 

important for aquatic wildlife that migrate for a portion of their life cycle such as the 

federally endangered steelhead trout (Oncorhynchus mykiss)1.  

Studies have also shown that terrestrial wildlife of all sizes utilize crossings and that 

different species have different preferences for crossings with different features which 

may increase or decrease their use of a given crossing (Clevenger et al., 2001, McDonald 

and St Clair, 2004). These features can include position in the landscape, the crossing’s 

“openness” as defined by its height, width, and length, and proximity to high quality 

habitat. Wildlife most susceptible to landscape-scale connectivity issues are those that 

generally avoid roads, have multiple resource needs, require large geographic areas, 

occur at low densities, and have low reproductive rates. Medium and larger animals tend 

to utilize crossings with a larger openness ratio (defined as the cross-sectional area of a 

crossing divided by the length) which often means it has a larger diameter. However, 

many wildlife species that occur in Ventura County (e.g., bobcat, coyote) tend to be 

opportunistic users of crossings, making many existing crossings capable of facilitating 

wildlife movement (Kintsch et al., 2015).  

The availability of vegetative cover near the entrance of a crossing structure can 

determine whether a particular species will use it. Natural vegetation can enhance the 

“attractiveness” of crossing structures to different animals, allow a continuity of habitat, 

and reduce negative effects of lighting and noise (Clevenger and Waltho, 2005; 

Rodriguez et al., 1996; McDonald & St Clair, 2004). Other best management practices 

recommended for areas adjacent to wildlife crossing structure include the following: 

fencing to funnel wildlife to crossing entrances, limit development and other human 

activities associated with lighting, noise, domesticated animal keeping, use of poisons, 

 
1 https://storymaps.arcgis.com/stories/193dc29701ae4e6b81f57a5c9cd024ef  
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habitat loss and degradation (trails, off highway vehicle use), and minimizing wildlife 

attractants (Beier et al., 2008a; California State Parks, 2000; Clevenger and Waltho, 

2005; Rodriguez et al., 1996).  

For aquatic wildlife in Ventura County, the suitability of the culvert or bridge for fish 

passage depends upon the timing and presence of water, in addition to the types of fish 

species present. These factors will be used to assess the structure’s functional design 

(Caltrans, 2014). If a federally or state protected species is present, then specific criteria 

will depend on which regulating agency has jurisdiction for the protected species (R. 

Marlow, personal communication, April 27th, 2021). While the wildlife crossing structure 

assessment in this exhibit is limited to identifying existing road crossing structures that 

are currently functional for terrestrial wildlife, a summary of existing road crossing 

structures that have been prioritized for important aquatic retrofits for the northern 

portion of Ventura County can be found in the Ventura River Watershed Management 

Plan (Ventura River Watershed Council, 2015). However, while many of the identified 

terrestrial wildlife crossing structures may overlap or are nearby identified structures 

identified for aquatic retrofits (e.g., Bridge ID 52-0043/44) as discussed in the next 

paragraph, the proposed setback distance selected for this amendment would also 

support the needs of aquatic species that utilize these identified wildlife crossing 

structures (conserve riparian vegetative cover). For example, water quality associated 

with runoff and increased temperatures from lack of a riparian buffer are also responsible 

for decreasing steelhead population sizes (Katz et al., 2013; Sloat and Osterback 2013; 

Dagit et al., 2020).   

A common planning tool used to address these types of negative impacts on wildlife and 

their habitats can be a “setback” or a “buffer” which serves to protect a target area by 

creating a surrounding “buffer” that restricts future development or uses. Natural 

vegetation may or may not currently exist within that setback. Current research 

associated with setback distances for wildlife along wetland, riparian or creek/river 

drainages (wildlife crossing structures in this project) can vary between 100 to more than 

5000 feet for wildlife protection and movement. To determine a setback distance for 

wildlife movement (and in this case, within a creek/river to encourage entrance outside of 

a wildlife crossing structure), the research literature suggests that the following factors 

should be considered: type of wildlife species and their life-history characteristics, 

vegetation cover type, current condition of vegetation cover, current and future permitted 

land uses (Alberta, 2012; Kihslinger, et al. 2008; Beacon Environmental, 2012).  Based 

upon these factors, an average setback distance of 200 feet was selected to balance the 

needs of the species (CDFW, 2018a; CDFW, 2022b; South Coast Wildlands, 2005), 

property owner rights, and varying environmental conditions such as vegetative cover, 

slope, soils, water, etc.   
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Methods 

The Ventura County Planning Division conducted an assessment of wildlife connectivity 

needs in the northern portion of Ventura County using a landscape level approach to 

identify wildlife crossing structures for this project (Clevenger and Huijser, 2011) in the 

summer of 2018. Data sources included aerial photos, topographic maps, wildlife data, 

vegetation data, modeling data from the South Coast Missing Linkages project (South 

Coast Wildlands, 2005) and various types of transportation data from the California 

Department of Transportation (Caltrans) and the Ventura County Public Works Agency 

Transportation Division. The initial dataset included a total of 195 structures, 135 County 

maintained structures and 60 Caltrans maintained structures.  

The data was evaluated with respect to a set of exclusionary features and functional 

features. Exclusionary features make a crossing uninviting or impractical for wildlife to 

utilize to overcome a roadway or other barrier. If a crossing had any one or more of the 

exclusionary features, it resulted in the removal of the crossing as functional for wildlife 

and not included as a wildlife crossing structure for the proposed amendment.  

Exclusionary Features 

1. A vertical pipe serves as an entrance or exit to a crossing. 

2. A covering or grate over the entrance or exit may occur that would prevent all but the 
smallest wildlife species from accessing the entrances. 

3. The crossing does not entirely traverse a barrier and instead leads from the road to 
adjacent areas, for instance, a road may contain culverts to divert drainage.  

4. A crossing entrance with a diameter less than 24 inches, or with a cross sectional area 
less than 6 square feet. 

5. A crossing entrance immediately adjacent to extremely steep slopes, defined as 
slopes with an angle of approximately 65 degrees or higher, or areas with extremely 
steep slopes that a majority of wildlife are likely incapable, or unwilling to scale to get 
to the surrounding landscape.    

6. Crossings directly adjacent to Federal Lands as the Planning Division would have no 
land use authority in applying development setbacks on these lands.  

7. Crossings on roads with extremely low traffic volumes were excluded with 200 vehicle 
trips per day or less.  

 

Functional Features 

The County culverts, County bridges, and Caltrans crossings were also evaluated based 

on approximately ten functional features used to assess their potential to provide 

connectivity for wildlife. The functional features for culverts and bridges are slightly 

different based on their characteristics. For example, the exclusionary feature of a vertical 
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pipe inlet was excluded from the bridge analysis. A list of these functional features along 

with a description of how they contribute to wildlife use is provided in Table 1 (below). 

 

Table 1: Functional Features and their Support of Functional Connectivity 

Feature Feature Description Feature’s Contribution to Functional 
Connectivity 

Vegetation The presence of vegetation 
within approximately 40 
meters of crossing entrances 
was evaluated. Vegetation 
could be any plant material, 
native, non-native, orchards, 
etc. Grass less than 12 inches 
high were not considered.  

Natural vegetation can enhance the 
“attractiveness” of crossing structures to 
different animals and allow a continuity 
of habitat (Clevenger and Waltho, 2005; 
Rodriguez et al., 1996). 

Light 
Visibility 

Visibility through crossing 
entrance was based on one of 
the following two factors: 1) 
Inspection photos 
demonstrated visibility from 
one entrance; or (2) All of the 
following conditions were met: 
(a) openness ratio is greater 
than 0.20 feet; (b) no bend in 
the crossing; and (3) crossing 
slope is less than 10%.  

Input from National Park Service wildlife 
biologists that study wildlife movement 
have stated that crossings in which light 
is visible at entrances appears to result 
in higher use by wildlife. The presence 
of light can indicate that a crossing will 
allow an individual to safely bypass a 
barrier. 
 

Openness 
Ratio 

The openness ratio is defined 
as the cross-sectional area of 
a crossing (height*width) 
divided by the length or 
distance an individual must 
travel to get to the other end.  

Larger, more open crossings tend to get 
more use, especially among medium to 
large mammals (Beier et al., 2008b). As 
a result, a crossing with an openness 
ratio of 0.20 feet or greater was counted 
as a functional feature.  

Suitable 
Habitat 

The presence of suitable 
habitat within approximately 
0.5 miles. Suitable habitat was 
defined broadly as areas that 
likely support native 
vegetation or provide habitat 
for a variety of fauna within 
Ventura County.  

Nearby suitable habitat was shown to 
be a factor that strongly correlated with 
crossing use in a study conducted 
monitoring wildlife movement in Ventura 
and Los Angeles Counties (Ng et al. 
2004). 
 

Fencing Fencing that funnels wildlife to 
a crossing or fencing that 
excludes wildlife from 
roadways can increase nearby 
crossing use by wildlife. 

Fencing or other barriers can lead to 
preferential use of the crossing 
structure instead of crossing over the 
road (Ng et al 2004). 
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Feature Feature Description Feature’s Contribution to Functional 
Connectivity 

Crossing 
Potential 

Crossing is at grade with the 
surrounding terrain, while the 
barrier (road) is below or 
above grade.  
 

Wildlife are more likely to utilize a 
crossing structure instead of cross a 
road if it is set above or below the road 
grade. Clevenger and Waltho (2005) 
found vertebrates were 93% less 
susceptible to road-kills on roads raised 
on embankments, compared to roads at 
grade.   

Landscape 
Context 
Crossing 
Potential 

Crossing structures located 
within topographical features 
such as drainages, ridgelines 
or away from development 
may be more frequently 
utilized because most types of 
wildlife are more likely to 
follow these topographical 
features to travel through the 
landscape.  

Drainages, riparian zones, ridgelines, 
and other topographical features are 
commonly used as by wildlife to travel 
through the landscape (Regan, K. 
,2020; Carlin, M.R. 1996; Olson, D.H. 
2009).  

Natural 
Substrate 

The presence of natural 
substrate through a crossing 
(e.g., soil, rock, vegetation). 
 

Natural substrate within a crossing 
structure can provide a continuity of 
habitat for wildlife to move through a 
barrier uninhibited (Yanes et al., 1995; 
Jackson, 2000).  

Proximity 
to Other 
Suitable 
Crossings 

This factor was assessed by 
determining if suitable 
crossings were located within 
0.5 miles of the crossing. 

By providing multiple crossing 
structures nearby one another helps 
accommodate changing dynamics of 
habitat and climatic conditions, as well 
as wildlife populations (Clevenger and 
Huijser, 2011). 

 

Analysis Process 

Wildlife biologists with the California Department of Transportation (Caltrans), the National 

Park Service, and the RMA-Ventura County Planning Division who specialize in wildlife 

movements through urban landscapes and their use of road crossings used the criteria to 

assess the functional connectivity of each structure. The process also included site visits 

for a small subset of crossings to examine the conditions at crossing locations if the site 

was not documented by inspection crews or visited by the biologists recently. Once all 

biologists reached agreement on the functional capacity of the crossing structures selected, 

the vetting process was complete. Out of 195 bridges and culverts evaluated within the 

northern portion of Ventura County, 20 structures were determined to have the functional 

features to be classified as a wildlife crossing structures within the County.  Four of the 
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identified structures and the surrounding lands are under federal ownership and therefore 

are not subject to the County’s jurisdiction and the Board of Supervisor’s directive for the 

proposed amendment. Therefore, they were not included in the proposed setback 

regulations.  
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