
Wildlife Movement 
Studies

SAN DIEGO COUNTY  SR-76  PM 7.3-17.6
2007-PRESENT



Where
San Diego County







Two Highway Projects:

• The projects realigned and widened SR-76 from 2 lanes to 4 and improved 
the SR-76/I-15 interchange.
• Purpose: Relieve congestion, improve safety, while minimizing 

environmental impacts. 
• Need: Traffic congestion was occurring as a result of population growth and 

development.

• SR-76 PM 7.3-13.1  (SR-76 Middle).
• 5.8 miles. Included a new bridge across the 

San Luis Rey River. Construction 2010-2013. 
Five wildlife crossings.

• SR-76 PM 12.4-17.6 (SR-76 East). 
• 5.2 miles. Included a new interchange at SR-

76/I-15. Construction 2014-2017. Includes 7 
wildlife crossings and 7 wildlife escape ramps. 





Additional Information
Threatened and Endangered Species 

and Critical Habitat

Six species and five critical habitats located 
within the highway project:
1. Coastal California gnatcatcher  

(Polioptila californica californica)
2. Least Bell’s vireo (Vireo bellii pusillus)
3. Southwestern willow flycatcher 

(Empidonax trailii extimus)
4. Arroyo toad (Anaxyrus californicus)
5. San Diego ambrosia (Ambrosia pumila)
6. Southern California steelhead 

(Oncorhynchus mykiss)(SR-76 Middle) 
DPS



Before and After: SR-76 San Luis Rey River 
Bridge

2008 2013



Before and After: SR-76 East 

2008 2017



Agency and Group Contributors

Cooperating Agencies
• U.S. Army Corps of Engineers
• U.S. Fish and Wildlife Service
• U.S. Environmental Protection 

Agency
• National Oceanic and 

Atmospheric Administration 
Natural Marine Fisheries Service 
(NMFS)

Responsible Agencies
• California Department of Fish 

and Wildlife
• California Transportation 

Commission
• County of San Diego
• California Water Resources 

Board – Region 9



Consultants and Contractors

• Ames Construction
• Flatiron Construction

• EDAW/AECOM – Biological Consulting



GATHERING DATA FOR WILDLIFE CROSSINGS

Methodology: Determine Location, Size of Wildlife Crossings and 
Wildlife Fencing Using:

• Known habitat linkages- Regional and Local
• Existing Land Use
• Landscape – topography, vegetation
• Proposed project design
• Wildlife Movement Study
• Animal size and behavior



Identifying Regional and Local Connectivity 
Issues



Regional 
habitat 
linkages

Source: Missing Linkages 2001.









(pre-approved mitigation area)





DESIGN OF PRE-CONSTRUCTION WILDLIFE 
MOVEMENT STUDY

• 1 Year Roadkill Survey of a 1 mile stretch along SR-76 East; adjacent 
to SR-76 Middle. Surveys 2 times per month from July 2007-June 
2008.

• Tracking Stations at drainages/bridges
• Tracking Transects within SR-76 East BSA



Details of 
Wildlife 
Movement 
Study 
Methods

• Roadkill survey were conducted on a 1-mile segment of the existing 
SR-76 roadway.
• All evidence of roadkill was identified and marked, and location was recorded. 

• The 1-mile area survey was repeated on 3 consecutive days, twice each month from 
July 2007 through June 2008. 

• Tracking station surveys: consisted of creating track plates with 
sifted dirt at multiple established tracking stations. 
• Tracking stations were then surveyed for 4 consecutive days to document species 

activity.

• Transect surveys:  consisted of walking 100-meter segments of 
game trails and recording species activity. 
• Transect surveys were conducted one time during each tracking station survey week.

• Tracking station and transect surveys were conducted every other 
month in year 1 and once each season in Year 2. 
• Survey results  were evaluated using geographic information systems and a variety of 

statistical analyses.



Wildlife Transects and Tracking Stations



PRE-CONSTRUCTION WILDLIFE MOVEMENT 
STUDY RESULTS



ROADKILL DATA



Pre-Construction Wildlife Movement Study 
Results



Pre-construction Wildlife Movement 
Study Results









Pre-construction condition of Wildlife Crossings

Live Oak Creek Bridge Ostrich Farm Creek Bridge



Preconstruction condition of Wildlife Crossings

Box culvert at Flowerwood Lane Pipe culverts at SR-76 and Gird Road



RESULT: WILDLIFE CROSSINGS, ESCAPE RAMPS 
AND FENCING



Wildlife Crossing Locations and Sizes



Wildlife Crossing Locations and Sizes



OPENNESS RATIO FOR UNDERCROSSINGS:
Culvert width/culvert length 
x  Culvert height  ≥  0.1 (m)







Bridge Construction Beginning at Live Oak Creek



Live Oak Creek Bridge During Construction



Bridge over the San Diego Regional Water Authority Pipeline



Wildlife Crossing Under Construction at Via Montellano



Aerial View of Completed Wildlife Crossing and Fencing at Via Montellano



Aerial View of Wildlife Crossing and Fencing at Morrison Mitigation Site



Ostrich Farm Creek Bridge Wildlife Crossing



Completed Wildlife Escape Ramp



Post Construction Wildlife Movement Studies

Wildlife Crossing Surveys and Roadkill Surveys – SR-76 Middle, SR-76 
East

Wildlife Escape Survey- SR-76 East



Post –construction 
Wildlife Movement Study Methodology

• Mimic methodology of the pre-construction movement study
• Use of wildlife cameras at each end of wildlife undercrossings
• Camera set ups and settings
• Data compilation



POST CONSTRUCTION STUDY AREA



POST CONSTRUCTION SURVEY METHODS
• Postconstruction surveys utilized camera technology instead of 

tracking stations to evaluate wildlife activity at crossings. 

• Cameras were set up at both ends of each of the seven newly 
constructed wildlife crossings. 

• Postconstruction camera surveys were conducted over a 1-month 
period, during mid-May to mid-June, July, September, and December 
2019, for a total of four postconstruction camera surveys. 

• Additional camera studies included wildlife escape ramps.



CAMERA STATION AT ESCAPE RAMP



CAMERA STATION AT WILDLIFE CROSSING



Relative Activity
• To compare wildlife activity levels between preconstruction and postconstruction, a 

relative activity (RA) index was calculated for medium- and large-sized mammals at 
each wildlife crossing. 
• RA was calculated as the proportion of days the target group was detected at least 

once at a wildlife crossing, divided by the number of days the crossing was surveyed 
(i.e., the proportion of survey dates the group was documented as being present at 
the crossing).
• An average RA value was calculated for each wildlife crossing evaluated during 

preconstruction and postconstruction based on the values calculated for each 
survey. 
• RA scores of large-sized, but not medium-sized mammals at wildlife crossings were 

significantly higher during postconstruction, and mammal diversity was lower in 
postconstruction compared to preconstruction. 



Roadkill
Postconstruction surveys were conducted over a 3-day period twice per month 
during four 1-month periods including May, July, mid-September to mid-October, 
and December 2019, for a total of eight postconstruction roadkill surveys. 

To compare preconstruction and postconstruction roadkill rates, the number of 
roadkill occurrences detected per survey during each period was calculated for 
various groups of wildlife, including birds, bats, reptiles, amphibians, and various 
mammal groups including carnivores, rodents, and others. 

Roadkill rates were found to be lower during postconstruction compared to 
preconstruction for all groups except bats and amphibians. 



Findings
Activity at wildlife crossings increased while roadkill rates decreased 

from preconstruction to postconstruction, which supports the 
hypothesis that the addition of crossings and directional fencing would 

reduce wildlife mortality. 



Bobcat with prey



Bobcat wading  thru crossing during high water flow 



Long-tailed weasel



Spotted skunk



Striped skunk



Coyote and barn owl interaction



Coyotes



Badger (rear view)



RoadRunner



Squirrel



RECOMMENDATIONS
Crossings with high levels of anthropogenic use should be blocked with a single arm 

metal gate permeable to wildlife. 
Sediment build up within crossings, specifically box culverts, should be monitored 
and reduced as necessary to sustain crossing dimensions as originally constructed. 

Heavy gauge fine wire mesh or a metal plate should be installed 1 foot underground 
and 2 feet above ground at gates along the directional fencing to block wildlife from 

digging under these gates and entering the roadway.
Beware of vandalism in areas where humans use the crossings. Protect cameras with 

bear boxes, locks and chains and securing them to solid structures.
*In southern California, don’t build wildlife escape ramps out of wood.



Gate is off ground



Coyote climbing wildlife escape ramp onto road



Coyote on escape ramp facing road


