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Photo 4. Site of former residence at the Roseland Creek Community Park, 24 August
2021.

Photo 5. Naked ladies are
scattered around the sites of former
homes within the Roseland Creek
Community Park, 24 August 2021.



)
ALy

See S N / s RS “" R |
Photos 6 and 7. Acorn woodpecker granary (left) and nest cavities (right) at the
Roseland Creek Community Park, 24 August 2021.

While visiting the site, I detected 38 species of vertebrate wildlife, 5 of which were
special-status species (Table 1). The site supports oak titmouse, of which there are
many, and Anna’s hummingbirds (Photos 8 and 9). I saw Nuttall’s woodpeckers and a
colony of acorn woodpeckers (Photos 10 and 11), Pacific-slope flycatcher and black
phoebe (Photos 12 and 13), California scrub-jays and mourning doves (Photos 14 and
15), hooded orioles (Photo 16) and turkey vultures (Photo 17), among other species. I
also saw invasive species, including wild turkeys and Eastern fox squirrels, both species
of which were introduced to California from their natural ranges east of the Mississippi
River, and a house cat on the hunt (Photo 18). Occurrences of non-native species, and
more explicitly the ratio of non-native to endemic species, reflect on the ecological
integrity of a place (Smallwood 1994). In the case of Roseland Creek Community Park,
the ratio of 3 non-native to 35 endemic species of vertebrate wildlife, or <8% of the
species I detected, indicates a high degree of ecological integrity. Given its interior
location within the City of Santa Rosa, I would have expected a higher percentage of
non-native species. The Park is relatively intact, ecologically, and it is rich in wildlife.

Missing, however, were small mammal burrows. In my experience, the lack of mammal
burrows is unusual, and tends to reflect clay soils or intense eradication efforts.
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Table 1. Species of wildlife I observed during 3.5 hours on 24 August 2021.

Common name Species name Status? Notes

Wild turkey Meleagris gallopavo Non-native | Feathers, calls
Turkey vulture Cathartes aura BOP Roosting
Red-shouldered hawk Buteo lineatus BOP Calling
Cooper's hawk Accipiter cooperii WL, BOP Calling
Mourning dove Zenaida macroura

Anna's hummingbird Calypte anna Territory defense
Belted kingfisher Ceryle alcyon Flyover

Acorn woodpecker Melanerpes formicivorus Colony/granaries
Downy woodpecker Picoides pubescens Foraged
Nuttall’s woodpecker Pica nuttalli BCC Foraged
Pacific-slope flycatcher Empidonax difficilis

Black phoebe Sayornis nigricans Foraged
Warbling vireo Vireo gilvus Foraged
Hutton's vireo Vireo huttoni Foraged
California scrub-jay Aphelocoma californica Social drama
Common raven Corvus corax

American crow Corvus brachyrhynchos Foraged

Oak titmouse Baeolophus inornatus BCC Many

Bushtit Psaltiparus minimus

White-breasted nuthatch | Sitta carolinensis Many; foraged
Bewick's wren Thryomanes bewickii Foraged
Western bluebird Sialia mexicana Fledglings
American robin Turdus migratorius Fledglings
Northern mockingbird Mimus polyglottos

Cedar waxwing Bombuycilla cedrorum Fledglings
Orange-crowned warbler | Vermivora celata

Wilson's warbler Wilsonia pusilla

California towhee Pipilo crissalis

Black-headed grosbeak Pheucticus melanocephalus Fledglings
Dark-eyed junco Junco hyemalis

Hooded oriole Icterus cucullatus

House finch Carpodacus mexicanus Fledglings
Lesser goldfinch Carduelis psaltria

American goldfinch Carduelis tristis

Black-tailed jackrabbit Lepus californicus

Eastern fox squirrel Sciurus niger Non-native

Western gray squirrel Sciurus griseus

House cat Felis catus Non-native

1 Listed as BCC = US Fish and Wildlife Service’s Bird Species of Conservation Concern, BOP =
California Fish and Game Code 3503.5 (Birds of Prey), WL = Taxa to Watch List (Shuford and
Gardali 2008).



. Photos 8 and 9. Oak tmuse (left)
and Anna’s hummingbird (above) at the
Roseland Creek Community Park, 24 August 2021.
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Photos 10 and 11. Nuttall’s woodpecker (left) and acorn woodpecker at its granary
(right) within the Roseland Creek Community Park, 24 August 2021.
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tds 12 and 13. Pacific-slope flycatcher (left) and black phoebe ( right) at the
Roseland Creek Community Park, 24 August 2021.

Photos 14 and 15. California scrub-jay (left) and mourning dove (right) at the
Roseland Creek Community Park, 24 August 2021.



Photo 16. Hooded
oriole within the
Roseland Creek

Community Park, 24
August 2021.

Photo 17.
Turkey vulture
roosts within
the riparian
Jorest of
Roseland Creek
Community
Park, 24 August
2021.



Photo 18. House cat in
Roseland Creek Community
Park, 24 August 2021.

My detections of 38 species of vertebrate wildlife should be interpreted within the
context of my survey effort, because my detection of 38 species does not mean that only
those 38 species occur at the site. This point is important because it goes to WRA’s
(2019) survey effort and its interpretation, which I will address below. The results of one
reconnaissance-level survey should qualify as thin empirical foundation for
characterizing the wildlife community as part of the environmental setting of a proposed
project site. Such surveys better serve as starting points toward characterization of a
site’s wildlife community. With only so many species detectable in the short time I had
to perform visual-scan surveys on 24 August 2021, I would have been remiss to have
reported or implied that only 38 species of wildlife occur in the Park. However, when
surveys are diligently performed and their outcomes analyzed appropriately and fully
reported, the number of species detected within the survey effort can inform of the
number of species likely to be detected with a larger survey effort during the same times
of year. This potential is of critical importance when making determinations about
occurrence likelihoods of special-status species.

By recording when I detected each species, I was able to forecast the number of species
likely to be detected with a longer effort using the same visual scan method. Figure 1
shows my cumulative count of species detected with increasing time into my survey on
24 August 2021. Just as I have seen for many other survey efforts, a nonlinear
regression model fit the data very well, explaining >99% of the variation in my
cumulative count, and the model showed progress towards the inevitable asymptote of
the number of species detectable over a longer time period using the same survey
method. In the case of this project site, my model predicted I would have eventually
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detected another 9 species on the 24th of August. The pattern in the data from the
project site indicates that I would have kept detecting species as the day progressed.

Figure 1. Actual and 45
predicted relationships
between the number of
vertebrate wildlife species
detected and the elapsed
survey time based on
visual scans on 24 August
2021 at the project site.
Note that the relationship
would differ if the survey
was based on another
method or during night or
another season. Also note
that the cumulative
number of vertebrate
species across all methods,
times of day, and seasons
would increase
substantially.
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I could have detected many more species than predicted by also performing surveys at
other times of day to detect nocturnal and crepuscular species, or surveys in different
seasons and years to detect migrants and species with multi-annual cycles of abundance,
or surveys of different methods such as by use of acoustic detectors or thermal-imaging
for bats, owls, and nocturnally migratory birds, and live-trapping for small mammals.
As it was, I detected 38 species on 24 August 2021. My reconnaissance-level survey,
performed carefully and analyzed appropriately, informs me that the Park is home to
numerous species of wildlife, many as yet to be documented in biological surveys. What
my survey does not inform me, and what detection surveys could, is which of the
potentially occurring special-status species actually occur at the site in addition to those
I had the good fortune to detect.

The likelihood of detecting special-status species is typically lower than that of more
common species. This difference can be explained by rarity of special-status species,
which also tend to be more cryptic, fossorial, or active during nocturnal periods when
reconnaissance surveys are not performed. Another useful relationship from careful
recording of species detections and subsequent comparative analysis is the probability
of detection of listed species as a function of an increasing number of vertebrate wildlife
species detected (Figure 2). (Note that listed species number fewer than special-status
species, which are inclusive of listed species.) As demonstrated in Figure 1, the number
of species detected is largely a function of survey effort. Therefore, greater survey effort
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increases the likelihood that listed species will be detected, which by the way, is the first
tenet of detection surveys for special-status species. Based on the outcomes of 152
previous surveys that I performed at sites of proposed projects, my survey effort at the
project site carried a 50% chance of detecting a listed species, whereas the survey effort
of WRA (2019) carried a 10% chance of detecting a listed species (Figure 2). As it turned
out, I did not have the good fortunate to detect a listed species, but the odds are that I
would if I tried again. Given the odds, WRA would need to perform another 9 surveys at
the level of their 2 May 2017 survey to have a reasonable chance of detecting a listed
species. My main point is that more survey effort is needed before determining whether
listed species of wildlife are absent from the Park. Not only is a greater survey effort
needed, but also the appropriate survey methods.

Figure 2. Probability 1.0
of detecting >1
Candidate, Threatened
or Endangered Species
of wildlife listed under
California or federal
Endangered Species
Acts, based on survey
outcomes that I logit-
regressed on the
number of wildlife
species I detected as an
expert witness during
152 site visits across
California. The dashed
vertical line represents
the number of species
WRA (2019) detected,
and the solif vertical line

e—2.621955+0.068131N -

P = 1 + ¢—2-621955+0.068131N -

0.8 F="9505 CI
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0.6 |

04}
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the project site on 24 Number of species detected
August 2021.

BIOLOGICAL IMPACTS ASSESSMENT

The first step in analysis of potential project impacts to biological resources is to
accurately characterize the existing environmental setting, including the species that use
the site, their relative abundances, how they use the site, key ecological relationships,
and known and ongoing threats to those species with special status. Methods to achieve
this first step typically include surveys of the site for biological resources and reviews of
literature, data bases and local experts for documented occurrences of special-status
species. The IS/MND, however, is both incomplete and inaccurate in its characterization
of the environmental setting as it relates to wildlife. The survey of the site for biological
resources was too cursory. The supporting review of literature and data bases was also
12



much too cursory. I found additional problems with the premises used to determine
occurrence likelihoods, and with the interpretation of available information. I will
comment on these problems, but first I will comment on the biological resources survey.

In support of the IS/MND, WRA (2019) performed a biological resources survey at the
Park on 2 May 2017. Other than reporting the date of the survey (2 May 2017) and its
three objectives, WRA (2019) neglected to report the most basic information needed to
assess the rigor of the biological survey. Decision-makers and the public ought to be
informed about how many biologists performed the survey, names and qualifications of
survey personnel, time of day the survey took place, how long the survey lasted, and
which specific methods were used. Consumers of the IS/MND need to know these
fundamentals because as I pointed out earlier, the number of wildlife species detected is
largely a function of survey effort. WRA (2019) should have reported the level of effort
committed to the Park and the methods used.

WRA reported their detections of 6 species of vertebrate wildlife. Given what I saw at
the Park during my 3.5-hour visit, I am astounded that the WRA biologist(s) who
surveyed the site on 2 May 2017 detected a mere 6 species of wildlife (WRA 2019). WRA
detected 15% of the species I detected within a Park filled with the sights and sounds of
wildlife. Walking into the patch of old Northern California black walnuts, I detected my
first 6 species within 6 minutes of my arrival to the Park. Before I departed the patch of
black walnuts for oak woodland, I had detected 19 species of wildlife within my first 26
minutes. Why was my survey outcome so different from WRA’s? Without knowing how
WRA performed their survey or who did it, I am at a loss for explanation. But I can
conclude that the wildlife community of Roseland Creek Community Park is
incompletely and inaccurately characterized in the IS/MND. I can also conclude that
the biological resources survey provided an unacceptably poor basis for an analysis of
potential project impacts to wildlife.

The literature and database reviews were also much too cursory to support an analysis
of potential project impacts. WRA reported no interviews with local experts. WRA’s sole
source of documented sightings in the project area was California Natural Diversity Data
Base (CNDDB). CNDDB can be a helpful resource, but it is not the only resource
available, nor is it the best resource for certain taxa such as birds. Whereas WRA
(2019:13) reported, “A total of 36 special-status wildlife species are known in the vicinity
based upon review of the resources and databases...,” my reviews of eBird and
iNaturalist combined with my own surveys in the area reveal 62 special-status species of
wildlife known to occur in the area (Table 2). I doubt that California red-legged frog,
Foothill yellow-legged and Caspian tern occur at the site anymore, so I would reduce the
number of potentially occurring special-status species to 59.

The cursory approach taken by WRA resulted in many odd contradictions between
WRA'’s occurrence-likelihood determinations and what members of the public have
reported seeing at and near the Park. Of the 14 species that WRA determined to have no
chance of occurrence or unlikely to occur, Vaux’s swift was reported in eBird within a
mile or so of the Park, and 12 species were reported within several miles (Table 2). Of
the 35 special-status species that appear in Table 2 but which were not addressed by
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WRA, 6 have been detected in the Park, 4 have been detected within 1 mile of the Park,
and another 17 have been reportedly detected within several miles of the Park. Again,
the incomplete review of available information has left the characterization of the Park’s
wildlife community incomplete and inaccurate.

Earlier I mentioned that I would comment on additional problems I noticed with WRA’s
analysis of species’ occurrence likelihoods. Here forth I add those comments.

WRA premised their conclusions of potential project impacts on overly narrow
characterizations of species’ habitats. For example, WRA describes California tiger
salamander as the following: “...annual grassland habitat and mammal burrows.
Seasonal ponds and vernal pools crucial to breeding.” Based on this narrow
characterization, WRA (2019) concluded, “Although the Project Area is within
designated critical habitat (the “Santa Rosa Plain Unit”; USFWS 2016) for California
tiger salamander (CTS; Ambystoma californiense), this species is unlikely to occur in
the Project Area, due to the lack of suitable wetland breeding habitat, lack of suitable
upland dispersal and aestivation habitat and significant barriers to dispersal between
the Project Area and the nearest documented extant breeding occurrence of the species.”
The IS/MND (p. 37) adds, “At the time of the site visit, small mammal burrows, the
typical subterranean refugia for CTS, were not observed.” However, barriers to
dispersal might not exist between the Project Area and the nearest undocumented
extant breeding occurrence. After all, documented occurrences are not the only
occurrences. Unless detection surveys were performed on all the properties south of the
Park, one cannot determine absence of California tiger salamanders on those properties.

Contrary to the statement quoted above, California tiger salamanders do not aestivate
solely in mammal burrows, nor do they breed solely in ponds and vernal pools that
might be readily delineable by annual inundation. The premise that California tiger
salamanders require regular inundation for breeding is in error. Ponds where I recorded
California tiger salamanders, including at Concord Naval Weapons Station (Smallwood
and Morrison 2007) and elsewhere, were not always regularly inundated. I found
California tiger salamander larvae in ephemeral ponds such as rain pools (Photos 19 and
20) and water pooled at culverts. What’s needed are for ponds to remain inundated long
enough into the spring for larvae to reach maturity, but this need not happen every year.

Another erroneous premise is that California tiger salamanders aestivate solely in
mammal burrows. Where the clay content of soils is too high for fossorial mammals, the
soil tends to crack open in fall and winter as it becomes moist. These soil cracks are also
used by California tiger salamander to exit and return to subterranean environments on
either end of the breeding season. Photo 21, though unfocused on the subject, shows an
adult California tiger salamander exiting a soil crack on its way to a breeding pool one
rainy night. California tiger salamanders are known to travel as fa as 2.2 km between
aestivation sites and breeding ponds (Orloff 2011).
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Photos 19
and 20.
California
tiger
salamander
larvae
collected
from arain
pond that
was only
about ankle-
deep. The
lower photo
shows the
pond from
about 30 m
away. Rain
ponds such as
this one are
not wet every
year. Photos
by K. Shawn
Smallwood.
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the blur) exiting a soil crack (hard to see) in an area
with clay soils. Photo by K. Shawn Smallwood.
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Another flawed WRA premise was that only impacts to breeding habitat qualify as
significant impacts. For multiple species, such as for peregrine falcon, WRA (2019)
contrives a distinction between nesting habitat and foraging habitat or other types of
habitat. WRA then states that though peregrine falcon may occasionally forage at the
site, they do not breed there and thus project impacts would be less than significant. In
reality, all of a species’ habitat is of critical importance to the species regardless of where
breeding sites are located. After all, no matter where a species breeds, members of the
species cannot breed successfully without also surviving migration and the non-
breeding season. Animals cannot breed successfully with insufficient forage or
opportunities for stopover refugia during migration or opportunities for staging areas or
for mate-selection and all the other functions the animal must perform to successfully
breed. Species for which WRA determined occurrence likelihood based on whether it
would breed on site were inaccurately and incompletely characterized as part of the
wildlife community at Roseland Creek Community Park.

Another habitat mischaracterization could be found in WRA’s treatment of the Northern
California black walnuts on site. I understand that the walnuts have survived from an
earlier time when they were managed for agricultural use, and I understand that the
surviving trees are relatively old, but it was misleading of WRA to characterize these
trees as simply dead and dying and to omit them from maps of vegetation cover and
discussions of wildlife use of the Park. The old age of the walnuts is an attribute that
makes these trees all the more valuable to wildlife. Half of the species I detected in the
Park were on and between these black walnuts, including fledglings of multiple bird
species. The trees are full of cavities used as granaries and nest sites. A large colony of
acorn woodpeckers is centered on these trees. The warblers I saw were among these
trees. And so were the cedar waxwings, mourning doves, black phoebes, white-breasted
nuthatches, oak titmouse, black-headed grosbeaks, house finches, lesser goldfinches,
and northern mockingbirds. These trees need to be brought back into the analysis of
potential project impacts to wildlife.

The habitat categories depicted in Figure 4.1-1 of the IS/MND are too crude and are
therefore misleading. What is mapped as Developed Landscaped is mostly Oak
savannah with a few ornamental trees and shrubs. Only portions of those parcels were
once developed, and the remainder of each is covered by natural vegetation. Also,
related to my comments in my preceding paragraph, much of what is categorized as
non-native grassland is more like black walnut savannah. Those black walnuts are
important to wildlife; they are an important component of the existing environmental
setting.

My determinations of species occurrence likelihoods are much more optimistic, and I
believe more accurate, than those of WRA. Of the special-status species in Table 2, I
conclude 8 certainly occur in the Park, 35 probably occur, and 17 possibly occur. Of the 4
species WRA determined have no chance of occurring, I conclude 1 is possible and 3 are
probable. Of the 10 species WRA determined unlikely, I agree 2 are unlikely but I
conclude 5 are possible and 3 are probable. I conclude that California tiger salamander
possibly occurs on site, depending on whether the species can find opportunities for
subterranean aestivation and pools at least occasionally remaining inundated until May.
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Table 2. Occurrence likelihoods of special-status species of vertebrate wildlife at Roseland Creek Community Park,
according to WRA and based on my own review of eBird and iNaturalist and my surveys at and near the Park, where
‘on site’ means within Roseland Creek Community Park, ‘very close’ means within a mile of the Park, ‘nearby’ means
within several miles of the Park, and ‘In region’ means within 10 miles or so of Santa Rosa (it can mean within 50 miles
in the cases of bat species).

Occurrence likelihood

eBird, iNaturalist, | Smallwood

Species Scientific name Status! WRA site visits

California tiger salamander | Ambystoma californiense FT, CT Unlikely Recent nearby Possible
California red-legged frog | Rana draytonii FT, SSC Unlikely Nearby Unlikely
Foothill yellow-legged frog | Rana boylii CE, SSC Unlikely Nearby Unlikely
Western pond turtle Emys marmorata SSC Moderate Nearby Possible
Caspian tern Hydroprogne caspia BCC Nearby Unlikely
California gull Larus californicus WL Very close Probable
Turkey vulture Cathartes aura BOP On site Certain
Osprey Pandion haliaetus WL, BOP Nearby Possible
Bald eagle Haliaeetus leucocephalus BGEPA, BCC, CFP Nearby Possible
Golden eagle Aquila chrysaetos BGEPA, BCC, CFP | Unlikely Nearby Possible
Red-tailed hawk Buteo jamaicensis BOP On site Certain
Ferruginous hawk Buteo regalis BCC, WL, BOP Unlikely Nearby Possible
Swainson’s hawk Buteo swainsoni BCC, CT Nearby Possible
Rough-legged hawk Buteo regalis BOP Nearby Possible
Red-shouldered hawk Buteo lineatus BOP On site Certain
Sharp-shinned hawk Accipiter striatus WL, BOP On site Certain
Cooper’s hawk Accipiter cooperi WL, BOP On site Certain
Northern harrier Circus cyaneus SSC3, BOP Nearby Probable
White-tailed kite Elanus leucurus CFP, BOP Mod-High Very close Probable
American kestrel Falco sparverius BOP Nearby Probable
Merlin Falco columbarius WL, BOP Nearby Probable
Prairie falcon Falco mexicanus BCC, WL, BOP Nearby Probable
Peregrine falcon Falco peregrinus BCC, CFP None Nearby Probable
Burrowing owl Athene cunicularia BCC, SSC2 Unlikely Nearby Possible
Great-horned owl Bubo virginianus BOP Nearby Probable
Long-eared owl Asio otus SSC3, BOP In region Possible

17




Occurrence likelihood

eBird, iNaturalist, | Smallwood
Species Scientific name Status! WRA site visits
Short-eared owl Asio flammeus SSC3, BOP In region Possible
Barn owl Tyto alba BOP Very close Probable
Western screech-owl Megascops kennicotti BOP Nearby Probable
Costa’s hummingbird Calypte costae BCC Nearby Possible
Allen’s hummingbird Selasphorus sasin BCC Mod-High Nearby Probable
Rufous hummingbird Selasphorus rufus BCC Nearby Probable
Nuttall’s woodpecker Picoides nuttallii BCC High On site Certain
Lewis’s woodpecker Melanerpes lewis BCC Nearby Probable
Vaux’s swift Chaetura vauxi SSC2 Unlikely Very close Probable
Willow flycatcher Epidomax trailii CE, BCC Nearby Probable
Olive-sided flycatcher Contopus cooperi BCC, SSC2 None Nearby Probable
Oak titmouse Baeolophus inornatus BCC On site Certain
Horned lark Eremophila alpestris WL Nearby Probable
Loggerhead shrike Lanius ludovicianus BCC, SSC2 Mod-High On site Certain
San Francisco common Geothlypis trichas sinuosa SSC3 Very close Probable
yellowthroat
Yellow warbler Setophaga petechia BCC, SSC2 None Nearby Probable
Yellow-breasted chat Icteria virens SSC3 Mod-High Nearby Probable
Oregon vesper sparrow Pooecetes gramineus affinis | SSC2 In region Possible
Grasshopper sparrow Ammodramus savannarum | SSC2 Unlikely Nearby Possible
Summer tanager Piranga rubra SSC1 Nearby Probable
Tricolored blackbird Agelaius tricolor CT, BCC Unlikely2 Nearby Probable
Yellow-headed blackbird X. xanthocephalus SSC3 In region Possible
Lawrence’s goldfinch Spinus lawrencei BCC Unlikely In region Probable
Pallid bat Antrozous pallidus SSC, WBWG H Moderate Nearby Probable
Townsend’s big-eared bat | Plecotus t. townsendii SSC, WBWG H Moderate Nearby Probable
Silver-haired bat Lasionycteris noctivagans WBWG:M In region Probable
Western red bat Lasiurus blossevillii SSC, WBWG H Moderate Nearby Probable
Little brown bat Muyotis lucifugus WBWG:M Very close Probable
Canyon bat Parastrellus hesperus WBWG:M In region Probable
Small-footed myotis Myotis cililabrum WBWG M In region Probable
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Curriculum Vitae

3108 Finch Street Born May 3, 1963 in
Davis, CA 95616 Sacramento, California.
Phone (530) 756-4598 Married, father of two.

Cell (530) 601-6857
puma(@dcn.org

Ecologist
Expertise

¢ Finding solutions to controversial problems related to wildlife interactions with human
industry, infrastructure, and activities;

e Wildlife monitoring and field study using GPS, thermal imaging, behavior surveys;

e Using systems analysis and experimental design principles to identify meaningful
ecological patterns that inform management decisions.

Education

Ph.D. Ecology, University of California, Davis. September 1990.
M.S. Ecology, University of California, Davis. June 1987.

B.S. Anthropology, University of California, Davis. June 1985.
Corcoran High School, Corcoran, California. June 1981.

Experience
o 668 professional publications, including:
° 88 peer reviewed publications
o 24 in non-reviewed proceedings
° 554 reports, declarations, posters and book reviews
* 8 in mass media outlets
o 87 public presentations of research results

Editing for scientific journals: Guest Editor, Wildlife Society Bulletin, 2012-2013, of invited papers
representing international views on the impacts of wind energy on wildlife and how to mitigate
the impacts. Associate Editor, Journal of Wildlife Management, March 2004 to 30 June 2007.
Editorial Board Member, Environmental Management, 10/1999 to 8/2004. Associate Editor,
Biological Conservation, 9/1994 to 9/1995.

Member, Alameda County Scientific Review Committee (SRC), August 2006 to April 2011. The
five-member committee investigated causes of bird and bat collisions in the Altamont Pass
Wind Resource Area, and recommended mitigation and monitoring measures. The SRC
reviewed the science underlying the Alameda County Avian Protection Program, and advised
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the County on how to reduce wildlife fatalities.

Consulting Ecologist, 2004-2007, California Energy Commission (CEC). Provided consulting
services as needed to the CEC on renewable energy impacts, monitoring and research, and
produced several reports. Also collaborated with Lawrence-Livermore National Lab on research
to understand and reduce wind turbine impacts on wildlife.

Consulting Ecologist, 1999-2013, U.S. Navy. Performed endangered species surveys, hazardous
waste site monitoring, and habitat restoration for the endangered San Joaquin kangaroo rat,
California tiger salamander, California red-legged frog, California clapper rail, western
burrowing owl, salt marsh harvest mouse, and other species at Naval Air Station Lemoore;
Naval Weapons Station, Seal Beach, Detachment Concord; Naval Security Group Activity,
Skaggs Island; National Radio Transmitter Facility, Dixon; and, Naval Outlying Landing Field
Imperial Beach.

Part-time Lecturer, 1998-2005, California State University, Sacramento. Instructed Mammalogy,
Behavioral Ecology, and Ornithology Lab, Contemporary Environmental Issues, Natural
Resources Conservation.

Senior Ecologist, 1999-2005, BioResource Consultants. Designed and implemented research and
monitoring studies related to avian fatalities at wind turbines, avian electrocutions on electric
distribution poles across California, and avian fatalities at transmission lines.

Chairman, Conservation Affairs Committee, The Wildlife Society--Western Section, 1999-2001.
Prepared position statements and led efforts directed toward conservation issues, including
travel to Washington, D.C. to lobby Congress for more wildlife conservation funding.

Systems Ecologist, 1995-2000, Institute for Sustainable Development. Headed ISD’s program on
integrated resources management. Developed indicators of ecological integrity for large areas,
using remotely sensed data, local community involvement and GIS.

Associate, 1997-1998, Department of Agronomy and Range Science, University of California,
Davis. Worked with Shu Geng and Mingua Zhang on several studies related to wildlife
interactions with agriculture and patterns of fertilizer and pesticide residues in groundwater
across a large landscape.

Lead Scientist, 1996-1999, National Endangered Species Network. Informed academic scientists
and environmental activists about emerging issues regarding the Endangered Species Act and
other environmental laws. Testified at public hearings on endangered species issues.

Ecologist, 1997-1998, Western Foundation of Vertebrate Zoology. Conducted field research to
determine the impact of past mercury mining on the status of California red-legged frogs in
Santa Clara County, California.

Senior Systems Ecologist, 1994-1995, EIP Associates, Sacramento, California. Provided consulting
services in environmental planning, and quantitative assessment of land units for their
conservation and restoration opportunities basedon ecological resource requirements of 29
special-status species. Developed ecological indicators for prioritizing areas within Yolo County
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to receive mitigation funds for habitat easements and restoration.

Post-Graduate Researcher, 1990-1994, Department of Agronomy and Range Science, U.C. Davis.
Under Dr. Shu Geng’s mentorship, studied landscape and management effects on temporal and
spatial patterns of abundance among pocket gophers and species of Falconiformes and
Carnivora in the Sacramento Valley. Managed and analyzed a data base of energy use in
California agriculture. Assisted with landscape (GIS) study of groundwater contamination
across Tulare County, California.

Work experience in graduate school: Co-taught Conservation Biology with Dr. Christine
Schonewald, 1991 & 1993, UC Davis Graduate Group in Ecology; Reader for Dr. Richard
Coss’s course on Psychobiology in 1990, UC Davis Department of Psychology; Research
Assistant to Dr. Walter E. Howard, 1988-1990, UC Davis Department of Wildlife and Fisheries
Biology, testing durable baits for pocket gopher management in forest clearcuts; Research
Assistant to Dr. Terrell P. Salmon, 1987-1988, UC Wildlife Extension, Department of Wildlife
and Fisheries Biology, developing empirical models of mammal and bird invasions in North
America, and a rating system for priority research and control of exotic species based on
economic, environmental and human health hazards in California. Student Assistant to Dr. E.
Lee Fitzhugh, 1985-1987, UC Cooperative Extension, Department of Wildlife and Fisheries
Biology, developing and implementing statewide mountain lion track count for long-term
monitoring.

Fulbright Research Fellow, Indonesia, 1988. Tested use of new sampling methods for numerical
monitoring of Sumatran tiger and six other species of endemic felids, and evaluated methods
used by other researchers.

Projects

Repowering wind energy projects through careful siting of new wind turbines using map-based
collision hazard models to minimize impacts to volant wildlife. Funded by wind companies
(principally NextEra Renewable Energy, Inc.), California Energy Commission and East Bay
Regional Park District, I have collaborated with a GIS analyst and managed a crew of five field
biologists performing golden eagle behavior surveys and nocturnal surveys on bats and owls. The
goal is to quantify flight patterns for development of predictive models to more carefully site new
wind turbines in repowering projects. Focused behavior surveys began May 2012 and continue.
Collision hazard models have been prepared for seven wind projects, three of which were built.
Planning for additional repowering projects is underway.

Test avian safety of new mixer-ejector wind turbine (MEWT). Designed and implemented a before-
after, control-impact experimental design to test the avian safety of a new, shrouded wind turbine
developed by Ogin Inc. (formerly known as FloDesign Wind Turbine Corporation). Supported by a
$718,000 grant from the California Energy Commission’s Public Interest Energy Research program
and a 20% match share contribution from Ogin, I managed a crew of seven field biologists who
performed periodic fatality searches and behavior surveys, carcass detection trials, nocturnal
behavior surveys using a thermal camera, and spatial analyses with the collaboration of a GIS
analyst. Field work began 1 April 2012 and ended 30 March 2015 without Ogin installing its
MEWTs, but we still achieved multiple important scientific advances.
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Reduce avian mortality due to wind turbines at Altamont Pass. Studied wildlife impacts caused by
5,400 wind turbines at the world’s most notorious wind resource area. Studied how impacts are
perceived by monitoring and how they are affected by terrain, wind patterns, food resources, range
management practices, wind turbine operations, seasonal patterns, population cycles, infrastructure
management such as electric distribution, animal behavior and social interactions.

Reduce avian mortality on electric distribution poles. Directed research toward reducing bird
electrocutions on electric distribution poles, 2000-2007. Oversaw 5 founds of fatality searches at
10,000 poles from Orange County to Glenn County, California, and produced two large reports.

Cook et al. v. Rockwell International et al., No. 90-K-181 (D. Colorado). Provided expert testimony
on the role of burrowing animals in affecting the fate of buried and surface-deposited radioactive
and hazardous chemical wastes at the Rocky Flats Plant, Colorado. Provided expert reports based
on four site visits and an extensive document review of burrowing animals. Conducted transect
surveys for evidence of burrowing animals and other wildlife on and around waste facilities.
Discovered substantial intrusion of waste structures by burrowing animals. I testified in federal
court in November 2005, and my clients were subsequently awarded a $553,000,000 judgment by a
jury. After appeals the award was increased to two billion dollars.

Hanford Nuclear Reservation Litigation. Provided expert testimony on the role of burrowing
animals in affecting the fate of buried radioactive wastes at the Hanford Nuclear Reservation,
Washington. Provided three expert reports based on three site visits and extensive document review.
Predicted and verified a certain population density of pocket gophers on buried waste structures, as
well as incidence of radionuclide contamination in body tissue. Conducted transect surveys for
evidence of burrowing animals and other wildlife on and around waste facilities. Discovered
substantial intrusion of waste structures by burrowing animals.

Expert testimony and declarations on proposed residential and commercial developments, gas-fired
power plants, wind, solar and geothermal projects, water transfers and water transfer delivery
systems, endangered species recovery plans, Habitat Conservation Plans and Natural Communities
Conservation Programs. Testified before multiple government agencies, Tribunals, Boards of
Supervisors and City Councils, and participated with press conferences and depositions. Prepared
expert witness reports and court declarations, which are summarized under Reports (below).

Protocol-level surveys for special-status species. Used California Department of Fish and Wildlife
and US Fish and Wildlife Service protocols to search for California red-legged frog, California tiger
salamander, arroyo southwestern toad, blunt-nosed leopard lizard, western pond turtle, giant
kangaroo rat, San Joaquin kangaroo rat, San Joaquin kit fox, western burrowing owl, Swainson’s
hawk, Valley elderberry longhorn beetle and other special-status species.

Conservation of San Joaquin kangaroo rat. Performed research to identify factors responsible for the
decline of this endangered species at Lemoore Naval Air Station, 2000-2013, and implemented
habitat enhancements designed to reverse the trend and expand the population.

Impact of West Nile Virus on yellow-billed magpies. Funded by Sacramento-Yolo Mosquito and
Vector Control District, 2005-2008, compared survey results pre- and post-West Nile Virus
epidemic for multiple bird species in the Sacramento Valley, particularly on yellow-billed magpie
and American crow due to susceptibility to WNV.
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Workshops on HCPs. Assisted Dr. Michael Morrison with organizing and conducting a 2-day
workshop on Habitat Conservation Plans, sponsored by Southern California Edison, and another 1-
day workshop sponsored by PG&E. These Workshops were attended by academics, attorneys, and
consultants with HCP experience. We guest-edited a Proceedings published in Environmental
Management.

Mapping of biological resources along Highways 101, 46 and 41. Used GPS and GIS to delineate
vegetation complexes and locations of special-status species along 26 miles of highway in San Luis
Obispo County, 14 miles of highway and roadway in Monterey County, and in a large area north of
Fresno, including within reclaimed gravel mining pits.

GPS mapping and monitoring at restoration sites and at Caltrans mitigation sites. Monitored the
success of elderberry shrubs at one location, the success of willows at another location, and the
response of wildlife to the succession of vegetation at both sites. Also used GPS to monitor the
response of fossorial animals to yellow star-thistle eradication and natural grassland restoration
efforts at Bear Valley in Colusa County and at the decommissioned Mather Air Force Base in
Sacramento County.

Mercury effects on Red-legged Frog. Assisted Dr. Michael Morrison and US Fish and Wildlife
Service in assessing the possible impacts of historical mercury mining on the federally listed
California red-legged frog in Santa Clara County. Also measured habitat variables in streams.

Opposition to proposed No Surprises rule. Wrote a white paper and summary letter explaining
scientific grounds for opposing the incidental take permit (ITP) rules providing ITP applicants and
holders with general assurances they will be free of compliance with the Endangered Species Act
once they adhere to the terms of a “properly functioning HCP.” Submitted 188 signatures of
scientists and environmental professionals concerned about No Surprises rule US Fish and Wildlife
Service, National Marine Fisheries Service, all US Senators.

Natomas Basin Habitat Conservation Plan alternative. Designed narrow channel marsh to increase
the likelihood of survival and recovery in the wild of giant garter snake, Swainson’s hawk and
Valley Elderberry Longhorn Beetle. The design included replication and interspersion of treatments
for experimental testing of critical habitat elements. I provided a report to Northern Territories, Inc.

Assessments of agricultural production system and environmental technology transfer to China.
Twice visited China and interviewed scientists, industrialists, agriculturalists, and the Directors of
the Chinese Environmental Protection Agency and the Department of Agriculture to assess the need
and possible pathways for environmental clean-up technologies and trade opportunities between the
US and China.

Yolo County Habitat Conservation Plan. Conducted landscape ecology study of Yolo County to
spatially prioritize allocation of mitigation efforts to improve ecosystem functionality within the
County from the perspective of 29 special-status species of wildlife and plants. Used a
hierarchically structured indicators approach to apply principles of landscape and ecosystem
ecology, conservation biology, and local values in rating land units. Derived GIS maps to help
guide the conservation area design, and then developed implementation strategies.
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Mountain lion track count. Developed and conducted a carnivore monitoring program throughout
California since 1985. Species counted include mountain lion, bobcat, black bear, coyote, red and
gray fox, raccoon, striped skunk, badger, and black-tailed deer. Vegetation and land use are also
monitored. Track survey transect was established on dusty, dirt roads within randomly selected
quadrats.

Sumatran tiger and other felids. Upon award of Fulbright Research Fellowship, I designed and
initiated track counts for seven species of wild cats in Sumatra, including Sumatran tiger, fishing
cat, and golden cat. Spent four months on Sumatra and Java in 1988, and learned Bahasa Indonesia,
the official Indonesian language.

Wildlife in agriculture. Beginning as post-graduate research, I studied pocket gophers and other
wildlife in 40 alfalfa fields throughout the Sacramento Valley, and I surveyed for wildlife along a
200 mile road transect since 1989 with a hiatus of 1996-2004. The data are analyzed using GIS and
methods from landscape ecology, and the results published and presented orally to farming groups
in California and elsewhere. I also conducted the first study of wildlife in cover crops used on
vineyards and orchards.

Agricultural energy use and Tulare County groundwater study. Developed and analyzed a data base
of energy use in California agriculture, and collaborated on a landscape (GIS) study of groundwater
contamination across Tulare County, California.

Pocket gopher damage in forest clear-cuts. Developed gopher sampling methods and tested various
poison baits and baiting regimes in the largest-ever field study of pocket gopher management in
forest plantations, involving 68 research plots in 55 clear-cuts among 6 National Forests in northern
California.

Risk assessment of exotic species in North America. Developed empirical models of mammal and
bird species invasions in North America, as well as a rating system for assigning priority research
and control to exotic species in California, based on economic, environmental, and human health
hazards.

Peer Reviewed Publications

Smallwood, K. S. 2020. USA wind energy-caused bat fatalities increase with shorter fatality
search intervals. Diversity 12(98); doi:10.3390/d12030098.

Smallwood, K. S., D. A. Bell, and S. Standish. 2020. Dogs detect larger wind energy impacts on
bats and birds. Journal of Wildlife Management 84:852-864. DOI: 10.1002/jwmg.21863.

Smallwood, K. S., and D. A. Bell. 2020. Relating bat passage rates to wind turbine fatalities.
Diversity 12(84); doi:10.3390/d12020084.

Smallwood, K. S., and D. A. Bell. 2020. Effects of wind turbine curtailment on bird and bat
fatalities. Journal of Wildlife Management 84:684-696. DOI: 10.1002/jwmg.21844

Kitano, M., M. Ino, K. S. Smallwood, and S. Shiraki. 2020. Seasonal difference in carcass
persistence rates at wind farms with snow, Hokkaido, Japan. Ornithological Science 19: 63 —
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71.

Smallwood, K. S. and M. L. Morrison. 2018. Nest-site selection in a high-density colony of
burrowing owls. Journal of Raptor Research 52:454-470.

Smallwood, K. S., D. A. Bell, E. L. Walther, E. Leyvas, S. Standish, J. Mount, B. Karas. 2018.
Estimating wind turbine fatalities using integrated detection trials. Journal of Wildlife
Management 82:1169-1184.

Smallwood, K. S. 2017. Long search intervals under-estimate bird and bat fatalities caused by
wind turbines. Wildlife Society Bulletin 41:224-230.

Smallwood, K. S. 2017. The challenges of addressing wildlife impacts when repowering wind
energy projects. Pages 175-187 in Koppel, J., Editor, Wind Energy and Wildlife Impacts:
Proceedings from the CWW2015 Conference. Springer. Cham, Switzerland.

May, R., Gill, A. B., Koppel, J. Langston, R. H.W., Reichenbach, M., Scheidat, M., Smallwood, S.,
Voigt, C. C., Hiippop, O., and Portman, M. 2017. Future research directions to reconcile wind
turbine—wildlife interactions. Pages 255-276 in Koppel, J., Editor, Wind Energy and Wildlife
Impacts: Proceedings from the CWW2015 Conference. Springer. Cham, Switzerland.

Smallwood, K. S. 2017. Monitoring birds. M. Perrow, Ed., Wildlife and Wind Farms - Conflicts
and Solutions, Volume 2. Pelagic Publishing, Exeter, United Kingdom. www.bit.ly/2v3cR9Q

Smallwood, K. S., L. Neher, and D. A. Bell. 2017. Siting to Minimize Raptor Collisions: an
example from the Repowering Altamont Pass Wind Resource Area. M. Perrow, Ed., Wildlife
and Wind Farms - Conflicts and Solutions, Volume 2. Pelagic Publishing, Exeter, United
Kingdom. www.bit.ly/2v3cR9Q

Johnson, D. H., S. R. Loss, K. S. Smallwood, W. P. Erickson. 2016. Avian fatalities at wind
energy facilities in North America: A comparison of recent approaches. Human—Wildlife
Interactions 10(1):7-18.

Sadar, M. J., D. S.-M. Guzman, A. Mete, J. Foley, N. Stephenson, K. H. Rogers, C. Grosset, K. S.
Smallwood, J. Shipman, A. Wells, S. D. White, D. A. Bell, and M. G. Hawkins. 2015. Mange
Caused by a novel Micnemidocoptes mite in a Golden Eagle (Aquila chrysaetos). Journal of
Avian Medicine and Surgery 29(3):231-237.

Smallwood, K. S. 2015. Habitat fragmentation and corridors. Pages 84-101 in M. L. Morrison and
H. A. Mathewson, Eds., Wildlife habitat conservation: concepts, challenges, and solutions.
John Hopkins University Press, Baltimore, Maryland, USA.

Mete, A., N. Stephenson, K. Rogers, M. G. Hawkins, M. Sadar, D. Guzman, D. A. Bell, J. Shipman,
A. Wells, K. S. Smallwood, and J. Foley. 2014. Emergence of Knemidocoptic mange in wild
Golden Eagles (Aquila chrysaetos) in California. Emerging Infectious Diseases 20(10):1716-
1718.

Smallwood, K. S. 2013. Introduction: Wind-energy development and wildlife conservation.
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Wildlife Society Bulletin 37: 3-4.

Smallwood, K. S. 2013. Comparing bird and bat fatality-rate estimates among North American
wind-energy projects. Wildlife Society Bulletin 37:19-33. + Online Supplemental Material.

Smallwood, K. S., L. Neher, J. Mount, and R. C. E. Culver. 2013. Nesting Burrowing Owl
Abundance in the Altamont Pass Wind Resource Area, California. Wildlife Society Bulletin:
37:787-795.

Smallwood, K. S., D. A. Bell, B. Karas, and S. A. Snyder. 2013. Response to Huso and Erickson
Comments on Novel Scavenger Removal Trials. Journal of Wildlife Management 77: 216-225.

Bell, D. A., and K. S. Smallwood. 2010. Birds of prey remain at risk. Science 330:913.

Smallwood, K. S., D. A. Bell, S. A. Snyder, and J. E. DiDonato. 2010. Novel scavenger removal
trials increase estimates of wind turbine-caused avian fatality rates. Journal of Wildlife
Management 74: 1089-1097 + Online Supplemental Material.

Smallwood, K. S., L. Neher, and D. A. Bell. 2009. Map-based repowering and reorganization of a
wind resource area to minimize burrowing owl and other bird fatalities. Energies 2009(2):915-
943. http://www.mdpi.com/1996-1073/2/4/915

Smallwood, K. S. and B. Nakamoto. 2009. Impacts of West Nile Virus Epizootic on Yellow-Billed
Magpie, American Crow, and other Birds in the Sacramento Valley, California. The Condor
111:247-254.

Smallwood, K. S., L. Rugge, and M. L. Morrison. 2009. Influence of Behavior on Bird Mortality
in Wind Energy Developments: The Altamont Pass Wind Resource Area, California. Journal of
Wildlife Management 73:1082-1098.

Smallwood, K. S. and B. Karas. 2009. Avian and Bat Fatality Rates at Old-Generation and
Repowered Wind Turbines in California. Journal of Wildlife Management 73:1062-1071.

Smallwood, K. S. 2008. Wind power company compliance with mitigation plans in the Altamont
Pass Wind Resource Area. Environmental & Energy Law Policy Journal 2(2):229-285.

Smallwood, K. S., C. G. Thelander. 2008. Bird Mortality in the Altamont Pass Wind Resource
Area, California. Journal of Wildlife Management 72:215-223.

Smallwood, K. S. 2007. Estimating wind turbine-caused bird mortality. Journal of Wildlife
Management 71:2781-2791.

Smallwood, K. S., C. G. Thelander, M. L. Morrison, and L. M. Rugge. 2007. Burrowing owl
mortality in the Altamont Pass Wind Resource Area. Journal of Wildlife Management 71:1513-
1524.

Cain, J. W. III, K. S. Smallwood, M. L. Morrison, and H. L. Loffland. 2005. Influence of mammal
activity on nesting success of Passerines. J. Wildlife Management 70:522-531.
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Smallwood, K.S. 2002. Habitat models based on numerical comparisons. Pages 83-95 in
Predicting species occurrences: Issues of scale and accuracy, J. M. Scott, P. J. Heglund, M.
Morrison, M. Raphael, J. Haufler, and B. Wall, editors. Island Press, Covello, California.

Morrison, M. L., K. S. Smallwood, and L. S. Hall. 2002. Creating habitat through plant relocation:
Lessons from Valley elderberry longhorn beetle mitigation. Ecological Restoration 21: 95-100.

Zhang, M., K. S. Smallwood, and E. Anderson. 2002. Relating indicators of ecological health and
integrity to assess risks to sustainable agriculture and native biota. Pages 757-768 in D.J.
Rapport, W.L. Lasley, D.E. Rolston, N.O. Nielsen, C.O. Qualset, and A.B. Damania (eds.),
Managing for Healthy Ecosystems, Lewis Publishers, Boca Raton, Florida USA.

Wilcox, B. A, K. S. Smallwood, and J. A. Kahn. 2002. Toward a forest Capital Index. Pages 285-
298 in D.J. Rapport, W.L. Lasley, D.E. Rolston, N.O. Nielsen, C.O. Qualset, and A.B. Damania
(eds.), Managing for Healthy Ecosystems, Lewis Publishers, Boca Raton, Florida USA.

Smallwood, K.S. 2001. The allometry of density within the space used by populations of
Mammalian Carnivores. Canadian Journal of Zoology 79:1634-1640.

Smallwood, K.S., and T.R. Smith. 2001. Study design and interpretation of Sorex density
estimates. Annales Zoologi Fennici 38:141-161.

Smallwood, K.S., A. Gonzales, T. Smith, E. West, C. Hawkins, E. Stitt, C. Keckler, C. Bailey, and
K. Brown. 2001. Suggested standards for science applied to conservation issues. Transactions
of the Western Section of the Wildlife Society 36:40-49.

Geng, S., Yixing Zhou, Minghua Zhang, and K. Shawn Smallwood. 2001. A Sustainable Agro-
ecological Solution to Water Shortage in North China Plain (Huabei Plain). Environmental
Planning and Management 44:345-355.

Smallwood, K. Shawn, Lourdes Rugge, Stacia Hoover, Michael L. Morrison, Carl Thelander. 2001.
Intra- and inter-turbine string comparison of fatalities to animal burrow densities at Altamont
Pass. Pages 23-37 in S. S. Schwartz, ed., Proceedings of the National Avian-Wind Power
Planning Meeting IV. RESOLVE, Inc., Washington, D.C.

Smallwood, K.S., S. Geng, and M. Zhang. 2001. Comparing pocket gopher (Thomomys bottae)
density in alfalfa stands to assess management and conservation goals in northern California.
Agriculture, Ecosystems & Environment 87: 93-109.

Smallwood, K. S. 2001. Linking habitat restoration to meaningful units of animal demography.
Restoration Ecology 9:253-261.

Smallwood, K. S. 2000. A crosswalk from the Endangered Species Act to the HCP Handbook and
real HCPs. Environmental Management 26, Supplement 1:23-35.

Smallwood, K. S., J. Beyea and M. Morrison. 1999. Using the best scientific data for endangered
species conservation. Environmental Management 24:421-435.
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Smallwood, K. S. 1999. Scale domains of abundance among species of Mammalian Carnivora.
Environmental Conservation 26:102-111.

Smallwood, K.S. 1999. Suggested study attributes for making useful population density estimates.
Transactions of the Western Section of the Wildlife Society 35: 76-82.

Smallwood, K. S. and M. L. Morrison. 1999. Estimating burrow volume and excavation rate of
pocket gophers (Geomyidae). Southwestern Naturalist 44:173-183.

Smallwood, K. S. and M. L. Morrison. 1999. Spatial scaling of pocket gopher (Geomyidae)
density. Southwestern Naturalist 44:73-82.

Smallwood, K. S. 1999. Abating pocket gophers (Thomomys spp.) to regenerate forests in
clearcuts. Environmental Conservation 26:59-65.

Smallwood, K. S. 1998. Patterns of black bear abundance. Transactions of the Western Section of
the Wildlife Society 34:32-38.

Smallwood, K. S. 1998. On the evidence needed for listing northern goshawks (Accipter gentilis)
under the Endangered Species Act: a reply to Kennedy. J. Raptor Research 32:323-329.

Smallwood, K. S., B. Wilcox, R. Leidy, and K. Yarris. 1998. Indicators assessment for Habitat
Conservation Plan of Yolo County, California, USA. Environmental Management 22: 947-958.

Smallwood, K. S., M. L. Morrison, and J. Beyea. 1998. Animal burrowing attributes affecting
hazardous waste management. Environmental Management 22: 831-847.

Smallwood, K. S, and C. M. Schonewald. 1998. Study design and interpretation for mammalian
carnivore density estimates. Oecologia 113:474-491.

Zhang, M., S. Geng, and K. S. Smallwood. 1998. Nitrate contamination in groundwater of Tulare
County, California. Ambio 27(3):170-174.

Smallwood, K. S. and M. L. Morrison. 1997. Animal burrowing in the waste management zone of
Hanford Nuclear Reservation. Proceedings of the Western Section of the Wildlife Society
Meeting 33:88-97.

Morrison, M. L., K. S. Smallwood, and J. Beyea. 1997. Monitoring the dispersal of contaminants
by wildlife at nuclear weapons production and waste storage facilities. The Environmentalist
17:289-295.

Smallwood, K. S. 1997. Interpreting puma (Puma concolor) density estimates for theory and
management. Environmental Conservation 24(3):283-289.

Smallwood, K. S. 1997. Managing vertebrates in cover crops: a first study. American Journal of
Alternative Agriculture 11:155-160.
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Smallwood, K. S. and S. Geng. 1997. Multi-scale influences of gophers on alfalfa yield and
quality. Field Crops Research 49:159-168.

Smallwood, K. S. and C. Schonewald. 1996. Scaling population density and spatial pattern for
terrestrial, mammalian carnivores. Oecologia 105:329-335.

Smallwood, K. S., G. Jones, and C. Schonewald. 1996. Spatial scaling of allometry for terrestrial,
mammalian carnivores. Oecologia 107:588-594.

Van Vuren, D. and K. S. Smallwood. 1996. Ecological management of vertebrate pests in
agricultural systems. Biological Agriculture and Horticulture 13:41-64.

Smallwood, K. S., B. J. Nakamoto, and S. Geng. 1996. Association analysis of raptors on an
agricultural landscape. Pages 177-190 in D.M. Bird, D.E. Varland, and J.J. Negro, eds., Raptors
in human landscapes. Academic Press, London.

Erichsen, A. L., K. S. Smallwood, A. M. Commandatore, D. M. Fry, and B. Wilson. 1996. White-
tailed Kite movement and nesting patterns in an agricultural landscape. Pages 166-176 in D. M.
Bird, D. E. Varland, and J. J. Negro, eds., Raptors in human landscapes. Academic Press,
London.

Smallwood, K. S. 1995. Scaling Swainson's hawk population density for assessing habitat-use across
an agricultural landscape. J. Raptor Research 29:172-178.

Smallwood, K. S. and W. A. Erickson. 1995. Estimating gopher populations and their abatement in
forest plantations. Forest Science 41:284-296.

Smallwood, K. S. and E. L. Fitzhugh. 1995. A track count for estimating mountain lion Felis
concolor californica population trend. Biological Conservation 71:251-259

Smallwood, K. S. 1994. Site invasibility by exotic birds and mammals. Biological Conservation
69:251-259.

Smallwood, K. S. 1994. Trends in California mountain lion populations. Southwestern Naturalist
39:67-72.

Smallwood, K. S. 1993. Understanding ecological pattern and process by association and order.
Acta Oecologica 14(3):443-462.
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