
 

 
UNIVERSITY OF CALIFORNIA, DAVIS  
 
BERKELEY   ●   DAVIS   ●   IRVINE   ●   LOS ANGELES   ●   MERCED   ●   RIVERSIDE   ●   SAN DIEGO   ●   SAN FRANCISCO                                ●   SANTA BARBARA   ●   SANTA CRUZ 
 
DEPARTMENT OF ENVIRONMENTAL SCIENCE AND POLICY      
ONE SHIELDS AVENUE          
DAVIS, CALIFORNIA 95616-8576    

 
June 23, 2020 

 

MTC Commissioners 
Metropolitan Transportation Committee 
375 Beale Street 
San Francisco, CA 94105 
 
Dear Commissioners:  
 
Subject:  Agenda Item 8c– Allocation for Valley Link Project Advancement and Environmental Review 
and Mitigation for Transportation Wildlife Crossings and Contiguous Land Corridors 

I am writing on behalf of myself to oppose the approval of the allocation of the $46.8 million in AB 1171 
Bridge Toll funds for the Tri-Valley – San Joaquin Valley Regional Rail Authority (Authority) for further 
advancement of the Valley Link project.  This action would allow for the completion of 30% design, federal 
environmental review documents, required Caltrans’ documentation and other critical reports and 
environmental review studies needed to expeditiously advance rail connectivity to the Tri-Valley and 
Northern San Joaquin County.  In my professional opinion, it would also cement a combination of 
alignment and station location that would irreparably harm the ecosystems and wildlife of the Diablo Range 
and East Bay. 

I am co-director of the Road Ecology Center at UC Davis and have ~20 years’ experience in 
field and geographic information system analysis and modeling related to wildlife connectivity 
and impacts of human actions on connectivity. I have attached my curriculum vitae (Appendix 
B) which provides more detail about my expertise. My research center is the oldest and one of 
the largest research centers specializing in studies of how transportation systems impact 
ecosystems, including wildlife, aquatic systems, shorelines, and human communities. I am also 
Lead Organizer of the International Conference on Ecology and Transportation, the last 
conference of which was in Sacramento (2019) and featured HSR Chief Executive Officer Brian 
Kelly as one of our plenary speakers. I am co-chair of the Animal-Vehicle Conflict Sub-
Committee of the Transportation Research Board (National Academies of Science Engineering 
and Medicine), a national body that provides guidance on how to study and resolve animal-
vehicle conflicts, such as between wildlife and trains. I am therefore expert in the areas I 
comment on below, including carrying out field and computational research on noise and light 
impacts, impacts of infrastructure on wildlife connectivity, and mitigation of these impacts. 
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This light rail project could theoretically support greenhouse gas reduction, enhance public safety, and 
reduce highway travel by commuters. It could also theoretically alleviate the fragmentation impacts from I-
580 through funding development of transportation wildlife under or over-crossings through mitigation 
actions. However, it is important to recognize that the current proposed alignment and Greenville Road rail 
station location will negatively impact wildlife movement and increase the barrier to wildlife movement 
along the I-580 corridor and add a whole new barrier. If the current preliminary environmental analysis sets 
the locations of station and  alignment in concrete in the design phase, I am concerned that it will be difficult 
if not impossible to achieve design changes later. I would like to work with the MTC regarding the rail 
alignment and station location to ensure it does not cut off wildlife movement through the southern portion 
of the Diablo Range. Although this would delay the project, it would ensure that the benefits of the light rail 
project  would not be offset by the harm caused to regional wildlife. 

I have included details about possible impacts of the project below and welcome your questions and 
feedback.  

Sincerely, 

 
Fraser Shilling, Ph.D. 
Department of Environmental Science & Policy 
University of California, Davis 
fmshilling@ucdavis.edu; 530-752-7859 
(for identification purposes) 

 

Summary of Comments 

There are a variety of mammal, amphibian, reptile, and bird species that are sensitive to key 
aspects of anthropogenic noise and vibration, including loudness, sound frequency, loudness at 
certain frequencies, stochastic vs. chronic noise, and ground vibration. Train noise originates 
from: “propulsion or machinery noise; mechanical noise resulting from wheel-rail interactions; 
and/or guideway vibrations aerodynamic noise resulting from airflow moving past the train, 
including the pantograph” (FRA 2012). Because of the speed of high-speed rail, the speed at 
which loud noise appears can be considered a sudden, or stochastic noise, while regular 
occurrence of the noise could contribute to a chronic noise condition. Stochastic and chronic 
noise from anthropogenic sources can cause stress, habitat avoidance, nest abandonment, 
reduced foraging, infrastructure avoidance, and fear responses (e.g., flight). This means that if 
there is natural habitat near an area with train noise disturbance, wildlife (e.g., mammals and 
birds) will avoid inhabiting, avoid moving through an area, or fail to flourish in these areas, 
decreasing the ecosystem value of the area. The degree of impact depends on noise level entering 
the habitat area, propagation of noise through the area, and sensitivity of the particular species.  
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Background and Literature Review 

The proximate impacts of anthropogenic noise on wildlife and birds are disturbance of normal 
activity, masking of communication (i.e., for territoriality, breeding and predation-avoidance), 
and very high levels, harm to hearing (Francis and Barber, 2013). Impacts from trains, including 
infrastructure and operation impacts, are reviewed in Barrientos et al. (2019) and include habitat 
and population fragmentation, stochastic and chronic noise and light disturbance.  

Vehicle (including train) noise is measured as sound pressure levels using a logarithmic decibel 
scale. The range of sound frequencies that wildlife is sensitive to is similar to the range of human 
audibility (FHWA, 2004), which is usually measured as dB(A), a weighting scheme based on 
human audibility, or Leq, the equivalent continuous sound level. Anthropogenic and vehicle 
noise can affect wildlife communication (Parris and Schneider 2009; Owens 2013), habitat 
occupancy (Goodwin and Chriver 2010), vigilance (Shannon et al. 2014; Li et al. 2009), 
predation efficiency (Siemers and Schaub 2011), predator avoidance behavior (Meillere et al. 
2015) and various other types of behavior and likelihood of occupancy (reviews: Barber et al., 
2011; Francis and Barber 2013). These effects vary among wildlife species, leading to 
differential responses within wildlife communities (Francis and Barber 2013), which could affect 
trophic and other interactions. Recently, McClure et al. (2015) and Ware et al. (2015) 
experimentally introduced vehicle noise into roadless areas to generate what is known as a 
“phantom road”, and demonstrated behavioral and other effects on migrating birds. This was the 
first direct evidence of vehicle noise by itself being the cause of disturbance for birds. 
Herpetofauna (amphibians and reptiles) are also vulnerable to anthropogenic noise, primarily 
low-frequency vibrations, which can cause harmful behaviors, such as emerging from burrows 
during dry conditions. These effects may be experienced at noise level of ~40 dBA and higher 
(Barber et al., 2011). 

Traffic related light (at night) disturbance has been shown to affect animal behavior and 
occupancy (Davies et al., 2013) and have cascading ecological and biodiversity impacts 
(Longcore and Rich, 2004; Newport et al., 2014). For example, elk use wildlife underpass 
structures where traffic is absent and at higher-continuous traffic volumes, but less frequently at 
intermediate-occasional traffic volumes (Gagnon et al., 2007). Transportation-sourced artificial 
light is likely to vary across many orders of magnitude across different vehicle types and 
volumes, and attenuate differently within natural landscapes depending on the surrounding 
habitat. Light dissipation with distance is superficially similar to sound decay, but in real 
environments may result in different outcomes. Light intensity decreases with the inverse square 
of distance, just as sound does. Light intensity is measured as either radiance or irradiance with 
associated spectral properties. Similar to the case with noise, the expected transmission and 
decay of light with distance is usually not the actual distance as light can be absorbed and 
reflected by environmental elements (ground, vegetation, structures). The actual distance of light 
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propagation to particular levels defines the light impacts on species. This zone can be mapped 
using either light propagation models or field light measurements, or both. 

Thresholds 

There have been proposed thresholds for significant noise impacts on wildlife, with 55 dBA 
being the most commonly-cited (Dooling and Popper, 2007). This is consistent and more 
conservative that Barber et al. (2011) and Shannon et al. (2016), who showed that wildlife 
disturbance by anthropogenic noise started at sound levels of 40-50 dBA. For diverse wildlife 
approach and crossing any infrastructure, noise and light intensities must be below thresholds of 
sensitivity for wildlife species, or they will refuse to approach and cross. This will absolutely 
result in fragmentation of wildlife populations, imperiling species in isolated areas.  

 

Methods for Determining Impacts 

Sensitive Receptors 

There are at least 69 species of bird, 24 species of ground-dwelling and aerial (bat) mammal 
species, 15 species of herpetofauna, previously observed in the Diablo Range near the rail 
project. Recorded species occurrences from 5 databases are shown in Figures 3 and 4 and listed 
in Appendix A. The data were from the California Roadkill Observation System 
(https://wildlifecrossing.net/california), the California Highway Incident Processing System 
(https://roadecology.ucdavis.edu/chips), the California Natural Diversity Database 
(https://wildlife.ca.gov/data/cnddb), HerpMapper (https://www.herpmapper.org/), and the federal 
Biodiversity in Service of Our Nation (https://bison.usgs.gov/#home) database. Habitat types 
include: riparian, blue oak woodland, grassland, and coastal sage scrub. Sound levels above 45 
dBA may impact presence and habitat value for herpetofauna, songbirds, and various mammals 
(Francis and Barber, 2013; Barber et al., 2011). 

Noise Impact 

Rate of noise decay was estimated using an online calculator (http://hyperphysics.phy-
astr.gsu.edu/hbase/Acoustic/isprob2.html; Georgia State University, Department of Physics and 
Astronomy). The calculated change in sound level is based on the inverse square method. 
Calculated sound levels at different distances from the sound source (rail-line) were based on a 
starting noise level of 93 dBA at 25 m (DEIR). The speed of the train, acceleration/deceleration, 
number of cars, track condition, surrounding habitat, distance from the train, and climate 
conditions will all contribute to actual noise levels. The level and importance of impact was 
determined using the guidance from FRA (2012, Figure 2) and the scientific literature. 
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Figure 1. Potential train noise impact relative to existing noise levels (Figure 3.1, “Noise 
Impact Criteria for High-Speed Rail Projects”, FRA, 2012) 

Results 

Sensitive Receptors 

The area around the proposed Valley Link alignment through the Diablo Range where train noise 
impacts are of concern includes habitat (oak woodland and grassland,) appropriate for 15 
amphibian/reptile species, and 24 mammal species, including 5 bat species. Other than low-
intensity grazing and wind-power generation, there is very little anthropogenic disturbance of 
this area and it is likely that the natural habitat areas support, or could support, most or all of 
these species.  

Wildlife are likely to be responding to absolute the noise/light intensity, relative (to ambient) 
noise/light intensity and the rate of change in intensity. The literature (e.g., Barrientos et al. 
(2019) has many examples of wildlife sensitivity to anthropogenic noise and light. The relative 
impact is displayed well in Figure 1 (FRA, 2012), which shows how impact of train noise on 
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different land-uses varies with the existing condition, where the quieter the existing condition 
(e.g., native habitat) the lower noise level is needed to cause impacts.  

Estimate of Theoretical Train Noise Propagation 

Assuming a starting noise level of 93 dBA at 25 m (FRA 2012), a sound level of 65 dBA could 
be expected at ~600 m from the sound source (red arrow, Figure 2), a sound level of 55 dBA at 
2000 m from the sound source (orange arrow, Figure 2), and a sound level of 45 dBA at 6200 m 
from the sound source (green arrow, Figure 2).  

 

Figure 2. Rate of decay of vehicle noise with distance, starting at the suggested noise level 
at 25 m (93 dBA, FRA 2012). The red arrow indicates the distance (~600 m) where a sound level 
of 65 dBA would be expected. The orange arrow indicates the distance (~2000 m) where a sound 
level of 55 dBA would be expected. The green arrow indicates the distance (~6200 m) where a 
sound level of 45 dBA would be expected. 

Noise Impacted Areas 

Actual noise and light levels and rate of change in levels from train travel will depend on 
topography, habitat type, climate conditions, train acceleration or deceleration, number of cars, 
and train speed. Similarly, impacts of train noise and light will depend on the intensity, rate of 
change, and chronic exposure. No meaningful noise analysis or model was used in the existing 
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environmental analysis. Assessing potential impacts to wildlife from noise should be based upon 
readily-available models in GIS that take into account topography, climate, vegetation, starting 
noise level and other characteristics (e.g., Barber et al., 2011). 

It is clear that for the distances of possible (<6,200 m) and likely (<2,000 m) noise impacts, a 
large are of habitat over the Altamont Pass will be affected by the train corridor. For small 
mammals and herpetofauna, these distances – several kilometers, are beyond normal or even 
exceptional movement distances. This means that even occasional train-related aversion impacts 
will keep individuals of species of small mammals and herpetofauna from approaching the 
alignment and enjoying available crossings. For medium and large sized mammals, the periodic 
high intensity noise and light from trains several times per day or night will have two types of 
impacts –wildlife aversion to occupying an area within one kilometer of the rail alignment and 
flight responses from wildlife that approach the alignment if a train is running. It is possible that 
sensitive species, which includes most of those listed in this letter, will never approach the 
alignment and use the grade, or crossing structures to cross the alignment. This would isolate 
wildlife populations in the Diablo Range north of the alignment, resulting in possibility of local 
extinctions of various species and loss of healthy ecosystem function. 

Ground vibration is disturbing to amphibians and other ground-dwelling vertebrates. It can cause 
animals to leave burrows, exposing them to cold, predation and other harm. Ground vibration has 
been cited by Washington State Department of Transportation as a primary reason that 
amphibians in mitigation wetlands fail to use wildlife crossing structures under Interstate-90. 
This is because they won’t approach or live in areas near the infrastructure. The consequences 
for amphibians and other ground-dwelling organisms could be that they become genetically and 
otherwise isolated from other populations of the species. Just as train noise would spread across 
surrounding landscapes, light from the train at night would similarly propagate across 
surrounding habitat areas and disturb resident and moving wildlife (Longcore and Rich, 2004).  

Mitigation 

Evaluating and proposing noise abatement strategies to benefit residential areas and wildlife is 
not new in transportation (e.g., Barrett 1996; Zimmer and Buffington, 1997; Baaj et al., 2001). 
There is a wide variety of structures intending to mitigate traffic noise and light disturbance of 
sensitive receptors (e.g., residential areas) near roadways. The most commonly used are walls 
adjacent to the right-of-way, varying in their materials (e.g., plastic, concrete) and effectiveness. 
Although these may effectively shield adjacent areas from light (absent stray reflections), noise 
is notoriously harder to control because of noise reflection, refraction, and vibration of the noise 
wall itself.  

It is unlikely that most wildlife species will approach the rail alignment because of the noise, 
light and ground vibration. Constructed wildlife crossings are often seen as suitable and adequate 
mitigation for impacts to wildlife movement. However, due to train noise and light intensities 
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being greatest at the approaches and opening of these structures, it is possible that sensitive 
species will not approach or use these crossing structures at a frequency sufficient to reduce 
genetic, population and ecosystem impacts from this barrier effect. My previous research 
demonstrated that at the lower noise and light intensities associated with crossings under 
highways, ~40% of wildlife species avoided the structures, an effect that was related to traffic 
volumes (Shilling et al., 2020).  
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Appendix A1.  Herpetofauna and mammal species in vicinity of HSR alignment and potentially isolated 
by alignment. 

Group Species Name 
Reptiles Blunt-nosed leopard lizard 
 Coast horned lizard 
 Gopher snake 
 Ringneck snake 
 San Joaquin coahcwhip 
 Western pond turtle 
 Western racer 
 Western skink 
  
Amphibians California chorus frog 
 California red-legged frog 
 California tiger salamander 
 Common kingsnake 
 Foothill yellow-legged frog 
 Western spadefoot toad 
 Western toad 
  
Mammals (ground) American badger 
 Black-tailed jackrabbit 
 Black bear 
 Bobcat 
 Brush rabbit 
 California ground squirrel 
 Coyote 
 Desert cottontail 
 Elk 
 Gray fox 
 Mountain lion 
 Mule deer 
 Raccoon 
 Red fox 
 San Francisco dusky-footed 

woodrat 
 San Joaquin kit fox 
 San Joaquin pocket mouse 
 Santa Cruz kangaroo rat 
 Striped skunk 
Mammals (bats) Hoary bat 
 Pallid bat 
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 Townsend’s big-eared bat 
 Western mastiff bat 
 Yuma myotis 
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Appendix A2. Native bird species, including 
species of special concern or listing (in bold), 
observed in the inner coast range. 
Acorn Woodpecker 
American Goldfinch 
American Kestrel 
Anna’s Hummingbird 
Ash-throated Flycatcher 
Bewick’s Wren 
Black Phoebe 
Black-headed Grosbeak 
Brewer’s Blackbird 
Brown-headed Cowbird 
Bullock's Oriole 
Bushtit 
California Quail 
California Thrasher 
California Towhee 
Cassin's Kingbird 
Chipping Sparrow 
Cliff Swallow 
Common Raven 
Cooper’s Hawk 
Dark-eyed Junco 
Golden Eagle 
Golden-crowned Sparrow 
Grasshopper Sparrow 
House Finch 
Killdeer 
Lark Sparrow 
Lazuli Bunting 
Lesser Goldfinch 
Lewis’ Woodpecker 
Loggerhead Shrike 
Mourning Dove 
Northern Flicker 
Northern Harrier 
Northern Mockingbird 
Nuttall's Woodpecker 
Oak Titmouse 
Orange-crowned Warbler 
Pacific-slope Flycatcher 
Phainopepla 

Prairie Falcon 
Red-tailed Hawk 
Red-winged Blackbird 
Rock Wren 
Ruby-crowned Kinglet 
Rufous Hummingbird 
Savannah Sparrow 
Say's Phoebe 
Sharp-shinned Hawk 
Spotted Towhee 
Steller’s Jay 
Turkey Vulture 
Violet-green Swallow 
Warbling Vireo 
Western Bluebird 
Western Kingbird 
Western Meadowlark 
Western Scrub-Jay 
Western Tanager 
Western Wood-Pewee 
White-breasted Nuthatch 
White-crowned Sparrow 
White-tailed Kite 
Willow Flycatcher 
Wilson’s Warbler 
Wrentit 
Yellow Warbler 
Yellow-billed Magpie 
Yellow-rumped Warbler 
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FRASER M. SHILLING, Ph.D. 

CONTACT 
Department of Environmental Science and Policy, University of California, Davis, CA 
95616 
Phone: (530) 752-7859; fax: (530) 752-3350; fmshilling@ucdavis.edu 

RESEARCH INTERESTS 
Mr. Shilling’s current work focuses on three research areas: landscape and 
transportation ecology, indicators of ecosystem performance, and wildlife ecology.  He 
collaborates with social scientists, natural scientists, and humanities professors in inter-
disciplinary investigations of land-use, water policy, and transportation policy 
implications.  Mr. Shilling is co-Director of the UC Davis Road Ecology Center and the 
China-US Land Ecology Center and a research scientist in the Department of 
Environmental Science and Policy.  He practices at the interface between science and 
policy, requiring that he collaborate and interact with regulatory agencies, resource 
management agencies, community organizations, and academics of many disciplines 

 
EDUCATION 
 

Ph.D. in Biological Sciences, University of Southern California, 1991 
B.Sc. in Biological Sciences, University of Southern California, 1986 

 
PROFESSIONAL RESEARCH EXPERIENCE 
 
2017-present Co-Director, China-US Land Ecology Center, UC Davis 
2015-present Academic Coordinator II, Department of Environmental Science and Policy 
2004-present Co-Director, UC Davis Road Ecology Center 
2000-2014 Staff Researcher, Department of Environmental Science and Policy  
1998-2000 Research Coordinator, Sierra Nevada Network for Education and Research, 

UC Center for Water and Wildlands Resources 
1995-1998 Postdoctoral Fellow, Division of Biological Sciences and the Institute of 

Theoretical Dynamics, University of California, Davis (NIH and ITD-funded) 
1991-1994 Postdoctoral Fellow, University of Connecticut (NIH-funded) 
 
SUPERVISORY AND TEACHING EXPERIENCE 
 
Course Director “General Ecology” (4-unit undergraduate class) at the Thai Nguyen 

University for Agriculture and Forestry, Vietnam, Fall, 2013. “Social 
Surveying Methods” (2 & 4-unit graduate course), for CRD and GGG 
methods credit, UC Davis, Spring, 2011. “Improving Community and 
Landscape Connectivity” (2-unit graduate seminar), Transportation 
Studies Program, UC Davis, Fall, 2009. "Road Ecology: Road Effect Zone" 
(2-unit graduate seminar), Transportation Studies Program, UC Davis, 
Winter, 2008. "Road Ecology" (4-unit graduate course), Transportation 
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Studies Program, UC Davis, Spring, 2007. "Modeling Reserve Design" (2-
unit graduate seminar) Department of Environmental Science and Policy, 
UC Davis, 1995-96.  

Guest Lecturer “California Indian Environmental Policy II” (NAS 162), UC Davis, 2014; 
“Water Policy”, UC Davis, 2005, 2006, 2007, 2008, 2010.  

 
Scientific Leadership Lead Organizer for the International Conference on Ecology and 

transportation, (September, 2019). Coordinated the 3rd California 
Connectivity Forum (2012). Designed and co-coordinated the California 
Sustainability Indicators Symposium (2011) in Sacramento and Los 
Angeles. Designed and coordinated the 2nd California Connectivity Forum 
(2010). Co-designed and coordinated the Best Science in Connectivity 
Workshop sponsored by the Wildlife Conservation Society (2009). Co-
designed and coordinated the California Connectivity Forum (2008). 
Designed and directed 3 Road Ecology Center workshops on road effects; 
integrated land-use, conservation, and transportation planning; and 
habitat connectivity. Designed and conducted a 2-day workshop for 
Washington Department of Natural Resources on Developing Decision-
Support Systems for Forested Landscapes. Designed and directed 5 
regional workshops on watershed assessment throughout California 
(2004-2006). Organized California’s first Road Ecology Conference (1999).  

 
ACADEMIC COMMUNITY AND PUBLIC SERVICE 
 
Journal Editor: Korean Journal of Civil Engineering (former Associate Editor) 
Journal Reviewer: Ecological Indicators, Landscape Ecology, Conservation Biology, Biological 

Conservation, Environmental Management, Landscape and Urban Planning, Transportation 
Research Record, Ecoscience, Environmental Modeling and Software, Ecological 
Engineering, Land Degradation and Development, Environmental Science and Pollution 
Research, Open Urban Studies and Demography Journal, Biological Bulletin (past reviewer), 
Developmental Biology (past reviewer) 

Transportation Research Board: Co-chair TRB Animal Vehicle Collision Subcommittee (ANB20-2, 
current); member TRB Ecology and Transportation Committee (ADC30, current); Strategic 
Highway Research Program 2: Expert Task Group (2007-2009); member TRB Sustainable 
Transportation Indicators Subcommittee (current). 

Federal Highways Administration: Eco-Logical Champion, providing on-call technical assistance 
to state DOTs and MPOs (2014-present) 

IENE 2016: Member of Programme Committee 
Review Panelist: Water Research Foundation (2015-16) 
CALFED: Member of Watershed Program Sub-Committee (2002-2006) 
City of Davis Open Space Commission: Member (2000-2003) and Chair (2000-2002) 
University of California, Davis: Diversity Award (1996) 
American Society of Zoologists/Society for Integrative & Comparative Biology: Conservation 

Chair (1992-1997) 

PUBLIC COMMENT (Agenda Item 8c)



3 

 

RECENT ENVIRONMENTAL SCIENCE & POLICY PUBLICATIONS 
 
Tiedeman, K., R.J. Hijmans, A. Mandel, D.P. Waetjen, F. Shilling (2019) The quality and 

contribution of volunteer collected animal vehicle collision data in ecological research. 
Ecological Indicators. https://doi.org/10.1016/j.ecolind.2019.05.062   

Creley, C.M., F.M. Shilling and A.E. Muchlinski (2019) Using ecological niche models to predict 
the potential future range expansion of the eastern gray squirrel in California. Bulletin 
Southern California Academy Sciences 118(1): 58-70; 
https://scholar.oxy.edu/scas/vol118/iss1/4/  

Parchizadeh J., F. Shilling, M. Gatta, R. Bencini, A.T. Qashqaei, M.A. Adibi, and S.T. Williams 
(2018). Roads threaten Asiatic cheetahs in Iran. Current Biology 28, R1–R3.Fulton, J., M. 
Norton, and F.M. Shilling (2018) Water-indexed benefits and impacts of California almonds. 
Ecological Indicators, https://doi.org/10.1016/j.ecolind.2017.12.063. 

Seo, K., D. Salon, F. Shilling, M. Kuby (2018) Pavement condition and residential property 
values: a spatial hedonic price model for Solano County, CA. Public Works Management & 
Policy 

Ha, H. and F. Shilling (2018) Modeling potential wildlife-vehicle collisions (WVC) locations using 
environmental and socio-demographic factors: a case-study of 3 state highways in Central 
California. Ecological Informatics, Volume 43, Pages 212-221, 
https://doi.org/10.1016/j.ecoinf.2017.10.005 

Waetjen, D.P. and F.M. Shilling (2017) Large extent roadkill and wildlife observation systems as 
sources of reliable data. Frontiers in Ecology and Evolution. 
http://journal.frontiersin.org/article/10.3389/fevo.2017.00089/full 

Eitzel, M.V. and 21 others (2017) Citizen Science Terminology Matters: Exploring Key Terms. 
Citizen Science: Theory and Practice. 2(1), p.1. DOI: http://doi.org/10.5334/cstp.96 

Shilling, F.M. (2016). Rising above the tide. Roads & Bridges, October. 
https://www.roadsbridges.com/rising-above-tide 

Shilling, F.M., J. Vandever, K. May, I. Gerhard, and R. Bregoff. (2016) Adaptive planning for sea 
level rise-threatened transportation corridors. Transportation Research Record: Journal of 
the Transportation Research Board, No. 2599, Transportation Research Board, Washington, 
D.C., 2016, pp. 9–16. DOI: 10.3141/2599-02 

Shilling, F.M., D.P. Waetjen, A. Khan, and R. Juricich (2015). Systematic assessment of water 
sustainability at the US state scale. ASCE Journal of Water Resources Planning and 
Management, 141(12) doi:10.1061/(ASCE)WR.1943-5452.0000551 

Shilling, F.M. and Waetjen, D.P. (2015) Wildlife-vehicle collision observation collection and 
hotspot identification at large scales. Nature Conservation, 11: 41-60.  doi: 
10.3897/natureconservation.11.4438 

Shilling, F.M. and B. Charry (2015). Engaging the public through citizen science research and 
public education. In “Roads and Ecological Infrastructure: Concepts and Applications for 
Small Animals” Andrews, K.M., P. Nanjappa, and S.D. Riley (eds.) Johns Hopkins University 
Press, Baltimore, MD 

Fulton, J. and Shilling, F.M. (2015). Water footprints and sustainability. In “The Water 
Sustainability Reader: Lessons from California." University of California Press. 
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Shilling, F.M. Perkins, S., Collinson, W. (2015). Wildlife/roadkill observation and reporting 
systems. In: Handbook of Road Ecology. van der Ree, R., Smith, D.J. and Grilo, C (eds.). John 
Wiley & Sons, Oxford. 552 pp. ISBN: 978-1-118-56818-7.   

Kagan, J.S., Shilling, F.M. and Gaines, L.J. (2014). Valuation and crediting approach for 
transportation and metropolitan planning agencies. Transportation Research Record, 2403: 
1-8. 

Golet, G.H., Brown D.L., Carlson M., Gardali T., Henderson A., Holl K.D., Howell C.A., Holyoak 
M., Kondolf G.M., Larsen E.W., Luster R.A., McClain C., Nelson C., Paine S., Rainey W., Rubin 
Z., Shilling F., Silveira J.G., Swagerty H., Williams N.M., and Wood D.M. (2013). Successes, 
failures, and suggested future direction for ecosystem restoration of the middle Sacramento 
River. San Francisco Estuary Watershed Science. 
http://www.escholarship.org/uc/item/0db0t6j1#page-1  

Shilling, F.M., Khan, A., Juricich, R., and Fong, V. (2013). Using indicators to measure water 
resources sustainability in California. EWRI (2013) Conference Proceedings.  

Shilling, F.M., Reed, S., Boggs, J. (2012). Recreational system optimization to reduce conflict on 
public lands. Environmental Management 50:381-395, DOI 10.1007/s00267-012-9906-6 

Huber, P.R., Shilling, F.M., Thorne, J.H., and Greco, S.E. (2012). Municipal and regional habitat 
connectivity planning. Landscape and Urban Planning. 105: 15-26. 
DOI:10.1016/j.landurbplan.2011.11.019 

Li, T., Shilling, F.M., Li, F., Thorne, J., Schott, H., Boynton, R., and Berry, A.M. (2010). 
Fragmentation of China’s landscape by roads and urban areas. Landscape Ecology. DOI 
10.1007/s10980-010-9461-6 

Shilling, F.M., White, A.B., Lippert, L., and Lubell, M.N. (2010). Contaminated fish consumption 
in California’s Central Valley Delta. Environmental Research. 
DOI:10.1016/j.envres.2010.02.002 

 Shilling, F.M. (2009). Fishing for justice, or just fishing? Ecology Law Currents, Journal of UC 
Berkeley School of Law, 36: 205-211. 

Sze, J., London, J.K., Shilling, F.M., Cadenaso, M.L. (2009). Defining and contesting 
environmental justice: Socio-natures and the politics of scale in the Delta. Antipode, 41(4): 
807-843. 

Shilling, F.M., Llevanos, R., and London, J.K. (2009). Marginalization by collaboration:  
Environmental justice as a third party in and beyond CALFED. Environmental Science and 
Policy, 12: 694-709. 

Shilling, F.M. (2007). Repairing road impacts on landscape connectivity. Transactions of the 
Western Section of the Wildlife Society, 43: 11-18. 

Shilling, F.M. and Harris, R. (2007). Effectiveness monitoring by California community watershed 
groups. IMPACT (American Water Resources Association), Volume 9(5): 21-24. 

Shilling, F.M. and Girvetz, E. (2007). Physical and financial barriers to implementing a nature 
reserve network in the Sierra Nevada, California, USA. Landscape and Urban Planning. 
Volume 80(1-2): 165-172. 

 Kattelmann, R. and Shilling, F.M. (2004). Aquatic systems and watersheds. In: Proceedings of 
the Sierra Nevada Science Symposium; 2002 October 7-10; Kings Beach, CA. Murphy, D.D. 
and P.A. Stine (eds.) General Technical Report PSW-GTR-193. Albany, CA: Pacific Southwest 
Research Station, Forest Service, U.S. Department of Agriculture; 287 p. 
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Girvetz E. and Shilling F. (2003). Decision support for road system analysis and modification on 
the Tahoe National Forest.  Environmental Management. 32(2):218-233 

Shilling, F.M. (2001). Watershed assessment in a Sierra Nevada river basin – Yuba River. Proc. 
8th Biennial Watershed Management Conference, Robert N. Coats (ed.). Univ. California 
Water Resources Center Report No. 101, pp. 169-175. 

 
SELECTED REPORTS TO AGENCIES 
 
Shilling, F., Collins, A., Longcore, T, Vickers, W. (2020). Understanding Behavioral Responses of 

Wildlife to Traffic to Improve Mitigation Planning. Report of the National Center for 
Sustainable Transportation. https://escholarship.org/uc/item/72h3x0nk 

Shilling, F., Denney, C., & Waetjen, D. (2019). Automated Analysis of Wildlife-Vehicle Conflict 
Hotspots Using Carcass and Collision Data. UC Davis: Institute of Transportation Studies. 
http://dx.doi.org/10.7922/G27D2SCT 

Shilling, F. and D. Waetjen. (2019). California Water Indicators Portal (CWIP). Report to the US 
Environmental Protection Agency. Pp. 24. 

Shilling, F., A. Collins, A. Louderback-Valenzuela, P. Farman, M. Guarnieri, T. Longcore, B. Banet, 
H. Knapp. 2018. Wildlife-Crossing Mitigation Effectiveness with Traffic Noise and Light. A 
Research Report from the National Center for Sustainable Transportation. Pp. 20. 

Wang, H., C. Bonilla-Cedrez, J. Fulton, and F. Shilling. 2017. Improving the (net) almond water 
footprint. Prepared for the Almond Board of California. Pp. 30. 

Shilling, F.M., D. Waetjen, P. Cramer, and K. Harrold. 2017. Remote wireless wildlife camera 
systems, field testing, & informatics. Report to the Federal Highway Administration. 52 pages 

Shilling, F.M., 2017. California Abandoned Mines Prioritization Tool. Report to Department of 
Conservation and Sierra Nevada Conservancy. 14 pages 

Shilling, F.M., D. Waetjen, K. Taniguchi, T. Grosholz, E. Grijalva, C. Sur, K. Andrews, and A. Ballard. 
2017. Using time lapse cameras to track shoreline change due to sea level rise. Report to 
National Center for Sustainable Transportation, Davis 16 pages 

Cramer, P., J. Kintsch, K. Gunson, F. Shilling, M. Kenner, and C. Chapman. 2016. Reducing wildlife-
vehicle collisions in South Dakota. Final Report to South Dakota Department of 
Transportation, SD2014-03, Pierre, SD. 185 pages. 

Shilling, F.M., J. Vandever, K. May, J. Villafranco, K.C. Ward, and D. Waetjen. 2016. State Route 
37 integrated traffic, infrastructure and sea level rise analysis. Final Report to Caltrans. 116 
pages. 

Shilling, F.M. 2015. Indicator system for the California Forest and Rangeland Assessment, 2015. 
Report to the California Department of Forestry and Fire Protection. 

Shilling, F.M., A. Negrette, L. Biondini, and S. Cardenas 2014. California tribes’ fish-use: Final 
Report. Report for the State Water Resources Control Board and the US Environmental 
Protection Agency. 56 pages. 

Shilling, F.M. 2014. The California water sustainability indicators framework, Phase II: State and 
regional pilots. Report to Department of Water Resources. 231 pages. 
(http://www.waterplan.water.ca.gov/docs/cwpu2013/Final/vol4/sustainability/03CA_Wate
r_Sustainability_Indicators_Assesment.pdf)  
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Shilling, F.M., H. Cooley, and J. Fulton. 2014. Business case for water footprint in California. 
Report to Department of Water Resources. 9 pages. 
(http://www.waterplan.water.ca.gov/docs/cwpu2013/Final/vol4/sustainability/02Business_
Case_Water_Footprint_California.pdf)  

Shilling, F.M. 2014. The California water sustainability indicators framework, Phase I. Report to 
Department of Water Resources. 90 pages. 
(http://www.waterplan.water.ca.gov/docs/cwpu2013/Final/vol4/sustainability/04Sustainab
ility_Indicators_Framework.pdf)  

Fulton, J., H. Cooley, and F.M. Shilling. 2014. Trends and variation in California’s water footprint. 
Report to Department of Water Resources. 42 pages. 
(http://www.waterplan.water.ca.gov/docs/cwpu2013/Final/vol4/sustainability/05Trends_V
ariation_California_Water_Footprint.pdf)  

Shilling, F.M. 2013. Lower Sacramento River 2011 Water Quality Report Card. Report to the 
Sacramento River Watershed Program. 40 pages. 

Shilling, F.M. 2013. Interstate 280 wildlife connectivity research study: Findings and 
recommendations. Report to Caltrans. 60 pages. 

Shilling, F.M., M. Campbell, D. Waetjen, A. Monroe, S. Cardenas, H. Le Maitre, C. Cornwall, W. 
Eliot, J. Meisler, L. Sharp, S. Haydon, E. Alm, J. Aguilar, J. Jensen, J. Peterson, R. Bregoff, S. 
Galvez, C. Morton, J. Gorham, and K. Benouar. 2012. California pilot test of the ecological 
approaches to environmental protection developed in capacity research projects CO6A and 
CO6B. Report to the Transportation Research Board, Strategic Highway Research Program 2. 
242 pages. 

Shilling, F.M., I.L. Lacher, S.A Cardenas (2012). The California water sustainability indicators 
framework. Report to the California Department of Water Resources, Water Plan Update 
2013. 96 pages. 

Aune, K., Beier, P., Hilty, J., and F. Shilling (2011). Assessment and planning for ecological 
connectivity: A practical guide. Special report for the Wildlife Conservation Society. 78 
pages. 

Shilling, F.M., S. Cardenas, I. Lacher, H. LeMaitre, and D.P. Waetjen (2011). The California water 
sustainability indicators framework. Report to the Department of Water Resources. 59 
pages. 

Shilling, F.M., L. Podolsky, and D.P. Waetjen (2011). Safe Passages: Phase II. Final report for 
connectivity planning in the San Joaquin Valley to California Department of Fish and Game. 
89 pages. 

Shilling, F.M., H.E. Schott, M. Early, C.A. Howell, and M. Holyoak (2011) Sacramento River 
riparian monitoring and evaluation plan. Report to California Department of Fish and Game 
and CALFED Ecosystem Restoration Program. 81 pages. 

Golet, G.H., D.L. Brown, M. Carlson, T. Gardali, A. Henderson, K.D. Holl, C.A. Howell, M. 
Holyoak, G.M. Kondolf, E.W. Larsen, C. McClain, T. Minear, C. Nelson, S. Paine, W. Rainey, Z. 
Rubin, H. Schott, F. Shilling, J.G. Silveira, H. Swagerty, and D.M. Wood (alphabetical, 2011). 
Using ecological indicators to evaluate ecosystem integrity and assess restoration success 
on the Middle Sacramento River. 381 pages. 

Antos, M., T. Hogue, T. Longcore, S.J. Lee, A. Kinoshita, C. Milanes, K. Morris, S. Pincetl, F. 
Shilling, N. Steele, R. Vos, and B. Washburn (alphabetical, 2011). Assessing ecosystem values 
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of watersheds in Southern California. Report to California Department of Water Resources. 
198 pages. 

Shilling, F.M. (2010) Connectivity and wildlife corridors in the Integrated Natural Resources 
Management Plan. Draft Report to El Dorado County. 105 pages 

Shilling, F.M. (2010). Indicator species in the Integrated Natural Resources Management Plan. 
Final Report to El Dorado County. 124 pages 

Lee, J.F.J., M. Springborn, S.L. Handy, J.F. Quinn, and F.M. Shilling. 2010. Approach for economic 
valuation of environmental conditions and impacts. Final Report to Caltrans, 123 pages. 

Shilling, F.M. C. Cornwall, F. Knapczyk, R. Zlomke, D. DiPietro, J. Sharp, R. Adams, J. Hemmert, L. 
Komoroske, D. Waetjen, A. Hollander, E. Aalto, and K. Keightley (2010) Application and 
findings of the North Bay-Delta transect watershed assessment framework. Final Report to 
California Department of Water Resources. 322 pages. 

Shilling, F.M. E. Aalto, J. Hemmert, A. Hollander, K. Keightley, M. L. Knecht, L. Komoroske, C. 
Monohan, C. Murray, D. Pickard, M. Porter, D. Waetjen, K. Wieckowski (2010) Sacramento 
River basin report card and technical report, Feather River basin. Final Report to California 
Department of Water Resources. 205 pages. 

Shilling, F.M., M.F. Tognelli, and H.E. Schott (2009). Integrated modeling of wildlife and traffic 
movement. Report to the UC Berkeley/Caltrans PATH Program. 40 pages 

Shilling, F.M. (2009) Urban roads ecological performance index. Report to the Korea Institute 
for Construction Technology. 71 pages 

Shilling, F.M. and 9 others (2009). Conserving extensive connectivity in an uncertain and 
contested landscape. Report commissioned by the Wildlife Conservation Society. 20 pages  

Shilling, F.M., J.H. Viers, M.B. Johnson, R. Hutchinson, H.E. Schott, H. Calinchini, A. Wehrmann 
(2009). Russian River Pathogen Project – Monitoring design for source detection and load 
quantification. Report to the North Coast Regional Water Quality Control Board. 

Shilling, F.M. (2009). Characterizing the population at risk for ingesting mercury through fish 
consumption. Report to the Central Valley Regional Water Quality Control Board. 

Shilling, F.M., S. Sommer, L. Leonelli, and D. Shimoum (2008). Community-based strategies to 
reduce mercury exposure in Delta fishing communities. Report to the California Department 
of Public Health and the Central Valley Regional Water Quality Control Board. 

Shilling, F.M. and J.H. Viers (2008). Russian River Pathogen Project. Report to the North Coast 
Regional Water Quality Control Board. 36 pages. 

Shilling, F.M. (2008). Yuba strategy project: conceptual and risk models. Report to the South 
Yuba River Citizens League. 18 pages. 

Shilling, F.M. (2007). Decision support for recreational route prioritization. Report to the Tahoe 
National Forest. 10 pages. 

Meese, R.J., F.M. Shilling, and J.F. Quinn (2007). Wildlife Crossings Guidance Manual. Prepared 
for the California Department of Transportation. 87 pages. 

McCord, S.A., F.M. Shilling and others (2007). Localized mercury bioaccumulation study. Report 
to the Sacramento Regional County Sanitation District. 78 pages. 

Shilling, F.M., S. Sommarstrom, R. Kattelmann, B. Washburn, J. Florsheim, and R. Henly. 
California Watershed Assessment Manual, Volume I. (2005) & Volume II (2007). Prepared 
for the California Resources Agency and CALFED (http://cwam.ucdavis.edu). 

PUBLIC COMMENT (Agenda Item 8c)

http://cwam.ucdavis.edu/


8 

 

J. Kennedy, F.M. Shilling, and J.H. Viers (2005). Current and potential riparian forest condition 
along Scott River watershed tributaries. Report to the North Coast Regional Water Quality 
Control Board. Pp. 52. 

Shilling, F.M. (2004). Fishing activity analysis in the Sacramento/San Joaquin rivers Delta region. 
Report for the California Department of Public Health.  

Shilling, F.M., E.H. Girvetz, C. Erichsen, B. Johnson, and P.C. Nichols (2002). “A Guide to 
Wildlands Conservation Planning in the Greater Sierra Nevada Bioregion”. California 
Wilderness Coalition, 187 p. 

Shilling, F.M. and 9 co-authors (2002). “Reduction of mercury in the Sacramento River 
watershed and San Francisco Bay-Delta”. Delta Tributaries Mercury Council. 119 p. 

Shilling, F.M. (2002). Doing roads analysis with a GIS-based decision-support system. A manual for 
USFS technical staff conducting road system analysis. 42 pages. 

Shilling, F.M. (2001). State of the Yuba: An assessment of the Yuba River watershed. Report to 
the South River Citizens League. 73 pages.  

 
CONFERENCE and INVITED PRESENTATIONS 
 

Mr. Shilling has prepared and delivered presentations at conferences of the: American 
Planning Association, American Society of Limnology and Oceanography, American 
Society of Zoologists/Society for Integrative and Comparative Biology, American Society 
for Cell Biology, Gordon Conferences, Ecological Society of America, International 
Conference on Ecology and Transportation, Transportation Research Board, Infra Eco-
Network Europe, Life Strade Project (Italy), National Congress of American Indians, 
National Water Quality Monitoring Council, Bay-Delta Science Conference, Marine 
Biological Laboratory, The Wildlife Society, Sierra Nevada Alliance, California Aquatic 
Bioassessment Workgroup, Great Valley Center, California Rangeland Coalition, Salmon 
Restoration Federation, California Association of Resource Conservation Districts, Korea 
Institute for Construction Technology, and other regional symposia, conferences, and 
workshops. 
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	RECENT ENVIRONMENTAL SCIENCE & POLICY PUBLICATIONS
	Li, T., Shilling, F.M., Li, F., Thorne, J., Schott, H., Boynton, R., and Berry, A.M. (2010). Fragmentation of China’s landscape by roads and urban areas. Landscape Ecology. DOI 10.1007/s10980-010-9461-6



