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5.0 Potential biological 
imPact/take aSSeSSment

5.1 DeFinition oF take

Under the Federal Endangered Species Act (ESA), take of 
wildlife species listed as threatened or endangered is illegal, un-
less authorized by an incidental take permit or other means. 16 
USC §1539(a).  The ESA defines the term “take” as “to harass, 
harm, pursue, hunt, shoot, wound, kill, trap, capture, or col-
lect, or to attempt to engage in any such conduct.” 16 USC 
§1533(19).  By regulation, the Service and NOAA Fisheries 
have defined the terms “harm” and “harass” in the definition of 
“take.”  “Harm” means “an act which actually kills or injures wild-
life.  Such act may include significant habitat modification or 
degradation where it actually kills or injures wildlife by signifi-
cantly impairing essential behavioral patterns, including breed-
ing, feeding or sheltering.” 1  “Harass” means “an intentional or 
negligent act or omission which creates the likelihood of injury 
to wildlife by annoying it to such an extent as to significantly 
disrupt normal behavioral patterns which include, but are not 
limited to, breeding, feeding, or sheltering.”  50 CFR §17.3.  

5.2 imPactS conSiDeReD 
UnDeR tHe Habitat 
conSeRVation Plan

Under Section 10(a)(2) of the ESA, an HCP must identify 
the incidental take of listed species that is anticipated, and the 
impacts that will likely result from such taking.  Before the 
Service or NOAA Fisheries can approve an HCP and issue 
the requested incidental take permit, they must conduct an 
internal Section 7 consultation on the HCP, which will lead 
to a Biological Opinion as to whether implementation of the 
incidental take permit and HCP will (1) result in “jeopardy” 
to any listed species of plant or animal, or (2) result in the 
“destruction or adverse modification” of designated Critical 
Habitat.  In doing its Section 7 consultation, the Service and 
NOAA Fisheries must look not only at the direct effects (i.e., 
anticipated incidental take resulting from the HCP) but also 
indirect and cumulative effects. 

Following the preparation of a Biological Opinion, the Service 
and NOAA Fisheries will issue an incidental take permit 
upon a finding, in addition to other criteria, that the Covered 
Activities will not appreciably reduce the likelihood of the sur-
vival and recovery of the species in the wild, and that Stanford 
has minimized and mitigated the effects of their activities to the 
maximum extent practicable. The Minimization Measures and 
Conservation Program described in Section 4.0 have the abil-
ity to fully mitigate impacts to the Covered Species and there-

1 NOAA Fisheries has a very similar definition of harm that also includes 
spawning, rearing, and migration as essential behavioral patterns.  50 
CFR 222.

fore reduce the direct, indirect, and cumulative effects of the 
Covered Activities, and provide benefits to the Covered Species, 
such that the Service and NOAA Fisheries should be able to 
make a finding that meets the two most critical criteria above. 

To meet the requirements of Section 10(a)(2), and facilitate 
the Biological Opinion and incidental take process, this HCP 
evaluates anticipated incidental take, and associated direct, 
indirect, and cumulative effects. 

5.3 anticiPateD take oF 
eacH coVeReD SPecieS

Stanford University was established more than 100 years ago, 
on the site of Governor Stanford’s famous Palo Alto stock 
farm.  The type and frequency of the activities needed to run 
the University have evolved over the past 100 years, and will 
continue to evolve.  However, the University has substantial 
information about its modern operations and anticipated 
future operations, and a substantial amount of information 
about the distribution and population of the Covered Species 
at Stanford, and based on the available data, evaluated the 
projected future take of the Covered Species by Stanford.  
Although direct and indirect take is not defined in the ESA, 
for the purposes of describing the anticipated impacts to the 
Covered Species, the HCP uses these terms as defined below.   

Direct take as used in the HCP refers to the harm, harass-
ment, and loss of individuals of the Covered Species.  This 
includes losses from direct actions, such as stepping on an in-
dividual of a Covered Species; construction machinery harass-
ing, injuring or killing an individual during development; or 
accidental harm, harassment or death of a species during the 
course of activities such as non-native species control efforts.  
Direct take also includes harassment, harm, or the death of a 
species that occurs during ongoing activities that disrupt the 
species’ habitat for a short time, such as maintaining buried 
utilities that are occasionally excavated and subsequently re-
buried.  Individual Covered Species may not be directly killed 
by the habitat disruption, but such disruptions can significant-
ly alter the species’ behavior and cause a temporary increase 
in the rate of mortality caused by some secondary factor, such 
as predation or desiccation.  Species such as the western pond 
turtle and steelhead are more susceptible to disruption of their 
habitat than other species.  For example, female turtles will 
discontinue seeking nest locations if they are scared by hu-
man activity and steelhead may strand themselves in shallow 
waters or even flip themselves onto the bank when people are 
working in the creek.  Conversely, California tiger salamanders 
are less easily disturbed, and temporary disturbances to their 
habitat generally do not result in increased rates of mortality 
for these species.  A summary of the anticipated level of inci-
dental mortality is provided in Table 5-1.
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Indirect take as used in the HCP describes the permanent 
loss of habitat that is not expected to result in the mortality or 
direct harm or harassment of a species.  Reducing the amount 
of available habitat may reduce the future maximum size 
of the species’ populations.  This reduction in the potential 
maximum size of the population can affect a local population’s 
persistence or may inhibit efforts to recover the species.  The 
permanent loss of habitat can be more of a threat to a species’ 
local persistence than the occasional loss of a few individuals, 
and is therefore considered take under the HCP.  A summary 
of the anticipated loss of habitat is provided in Table 5-2.  
Potential locations and amount of habitat loss are provided in 
Figure 5-1. 

The anticipated levels of take described below, and the an-
ticipated incidental mortality shown in Table 5-1 reflect the 
current population levels.  The implementation of the HCP’s 
Conservation Program will likely increase the population of 
the Covered Species during the life of the HCP.  As the popu-
lation increases, the number of individuals that are harassed, 
harmed, or killed may increase numerically.  However, the 
impact to the population as a whole will decrease because a 
numerically robust population has a much better chance at 
survival or recovery.  Thus, increases in the absolute number 
of individuals subject to take each year will be more than 
compensated for by the elevated overall population levels, and 
the overall percentage of the population that is subject to take 
is not expected to increase.  

Table 5-1  Summary of Estimated Incidental Mortality of Individuals23

 Estimated annual 
incidental mortality

Minimum 
population 

level

Maximum 
incidental mortality 

(percent)

Maximum 
population level

Minimum 
incidental 
mortality 
(percent)

California red-
legged frog

3 25 12 percent 250 1 percent

Juvenile steelhead 120 1,500 8 percent 9,000 1  percent

California tiger 
salamander

20 400 5 percent 4,000 1 percent

Western pond 
turtle

0 10 0 percent 40 0 percent

Garter snake 0 20 0 percent 100 0 percent

Population estimates are based on studies conducted at Stanford:  1992 to present (most variation is based on annual fluctuations)

Table 5-2  Summary Estimated Loss of Zone 1 and 2 Habitat

 
Annual estimated 
short-term habitat 

disruption 

Total estimated 
short-term habitat 

disruption 

Annual estimated 
permanent loss of 

habitat 

Total estimated 
permanent loss of 

habitat 

California red-legged frog 2.0 acres 100 acres 0.6 acres 30 acres

Steelhead2
600 feet (max. in 

one year)
15,000 feet 40 feet 2,000 feet

California tiger salamander 2.0 acres 100 acres 1.4 acres 68 acres

Western Pond turtle 1.6 acres 80 acres 0.3 acres 15 acres

Garter snake 4.0 acres3 200 acres 1.9 acres 98 acres

Permanent loss of habitat totals are not identical to the values shown in Table 4-1 because some of the habitat is shared by multiple species and 
some permanent loss of habitat is associated with Covered Activities other than future development, such as maintenance of existing utilities.

2 The steelhead numbers represent temporary and permanent habitat loss only within the creek channels.
3  In addition, there would be approximately 76 acres of grassland that would be mowed each year for fire break and CTS conservation purposes.
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For example, recent population estimates for California tiger 
salamanders at Stanford range from 400 to 4,000 adults and 
juveniles.  The Covered Activities are projected to result in 
the incidental mortality of an average of 20 adult and juvenile 
tiger salamanders per year.  This represents an annual loss of 
between 1 percent and 5 percent of the current population.  
If successful implementation of the Conservation Program 
increases the number of tiger salamanders to 10,000, a loss 
of 1 percent to 5 percent per year of the increased population 
would be between 100 and 500 adult and juvenile California 
tiger salamanders.  The significance of this annual loss of 
1 percent to 5 percent of the population is reduced as the 
overall population increases because as populations increase 
in size, they become less susceptible to the multitude of risks 
associated with small populations.  Therefore, a population’s 
chance of long-term persistence is greatly enhanced when the 
overall number of individuals increases.  

Take generally occurs only in Zones 1 and 2, and Table 5-2 
provides a summary of the estimated loss of areas designated 
Zone 1 and 2.  These areas contain habitat for the Covered 
Species, and are either occupied by the Covered Species or 
provide the species with habitat that is necessary for their 
survival, including buffers between occupied habitat and dis-
turbed areas, food sources, and dispersal routes.  Zone 3 is 
comprised of undeveloped open space that benefits the local 
flora and fauna, including the Covered Species.  This benefit, 
however, is very diffuse and is not linked to any specific popu-
lation of the Covered Species.  Zone 4 includes urbanized 
areas, and incidental mortality only occurs in Zones 3 or 4 
when a species strays from its habitat. 4

For purposes of this analysis, Stanford estimated the number 
of Covered Species at Stanford.  The population estimates 
used for this analysis are based on 15 years or more of site-
specific work on the Covered Species.  However, accurate pop-
ulation estimates are difficult to attain especially when invasive 
methods are not used.  The population estimates in this analy-
sis therefore provide a range of population levels for each of 
the Covered Species, and the analysis relies on the low end of 
the range to assess the maximum potential impact to the spe-
cies. The estimated population levels and potential maximum 
level of incidental mortality are shown in Table 5-1.

5.3.1 california red-legged frog

The estimated number of California red-legged frogs at 
Stanford are based on annual surveys conducted since the mid-
1990s.  These surveys include day and night field activities.  
While eggs and tadpoles were routinely observed during these 
field activities, the estimates are for juvenile and adult frogs 
only.  Repeated visits to areas known to support red-legged 
frogs were used to estimate the number of unseen frogs, which 

4 California tiger salamanders are occasionally found in the urbanized 
areas of the campus.  Curbs and other improvements trap the tiger sala-
manders and prevent them from returning to suitable habitat. 

is based on the likelihood of observing an individual known to 
be in the area on a specific site-visit.  This information, along 
with precise information on the spatial distribution of sight-
ings, was then used to estimate the number of unseen frogs.  In 
this case, the surveys concluded that for every individual red-
legged frog that was observed during the surveys, there were 
another 2 to 3 individuals in the area.  Other methods, most 
notably toe-clipping or pit-tagging, could yield more quanti-
tatively precise estimates, but gathering data in this manner 
could cause the take of red-legged frogs.  Based on the data 
available, over the last decade the number of California red-
legged frogs at Stanford has ranged from 25 to 250.

Direct impacts.  Agricultural activities, cattle grazing, aca-
demic field work, vegetation management, and activities 
within the riparian areas and creek banks, such as cleaning 
the water diversion facilities, and bank stabilization, may 
result in the take of red-legged frogs.  In addition to direct 
harassment, harm, or mortality from these activities, ap-
proximately 2 acres per year of red-legged frog habitat will be 
temporarily disturbed.  This disturbance will cause individual 
red-legged frogs to alter their behavior, which may increase 
their level of mortality, either by increased risk of predation 
or by dispersing frogs to inhospitable locations.  Although 
the Minimization Measures will reduce the amount of take 
associated with the Covered Activities, the Covered Activities 
could result in the incidental mortality of an average of three 
frogs per year, and represents 1 to12 percent of the recent 
population estimates.  

indirect impacts.  Permanent loss of Zone 1 and 2 habitat 
will reduce the number of California red-legged frogs that 
Stanford can support.  Approximately 30 acres of red-legged 
frog habitat is anticipated to be lost during the life of the HCP.  

net effects.  During the life of the HCP, the overall 
red-legged frog population is expected to increase.  The 
Conservation Program, particularly the riparian easements, 
construction of new off-channel breeding ponds, control of 
non-native species, and bank stabilization should result in a 
net increase in the quality of red-legged frog habitat and de-
crease in mortality rates, which will lead to an increase in the 
red-legged frog population.  As discussed above, an increase 
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in the species’ population will lead to a greater distribution of 
the red-legged frog at Stanford and greatly reduce the chance 
of local extinction.  It will also lead to an increase in the ab-
solute number of frogs that are harmed or killed.  While the 
number of red-legged frogs subject to incidental mortality 
may increase, the overall percentage of the population that is 
impacted will not increase.

5.3.2 Steelhead

Steelhead population estimates are based on field surveys con-
ducted annually since 1997.  Summer electrofishing surveys 
were conducted annually in the late 1990s and early 2000s, 
and snorkel surveys have been conducted in years with appro-
priately high water since the early 2000s.  These surveys calcu-
lated the number of individual juvenile steelhead per 750-foot 
reach, per mile, and in the entire Stanford portion of Los 
Trancos, San Francisquito (downstream of Searsville dam), 
and Bear creeks.5 Different years frequently yielded different 
estimates, which were used to develop an estimated range in 
population level.  Rainy season surveys for redds or migrating 
adults in the San Francisquito watershed were not conducted.  
Narrow channels, abundant debris, murky water, and very er-
ratic flow rates make working in the creeks during the rainy 
season dangerous for both researchers and steelhead.  Such 
conditions also reduce the reliability of the data.  Based on the 
best available data, the number of juvenile steelhead annually 
present during the summer field season at Stanford over the 
last decade has ranged from 1,500 to 9,000 individuals.

Direct impacts.  Maintenance of the diversion facilities, 
bridge repairs, creek bank stabilization, and other instream 

5 The steelhead surveys do not include information on migratory adults, 
eggs, alevin, or small fry because these life history stages are absent 
during the summer field season.  There are no estimates, therefore, on 
the impacts of Covered Activities on any of these life history stages.  
However, the vast majority of potential impacts by Stanford occur in the 
dry season, during the period when reasonable population estimates are 
available. 

activities that occur from time to time may result in take of 
steelhead.  The instream work typically requires dewatering 
a short reach of creek and relocating steelhead.  Dewatering 
sections of the creek and handling individual steelhead will 
unavoidably result in take.  In most years, Stanford does not 
dewater the creek in connection with a Covered Activity.  
However, the HCP would allow a maximum of 600 feet of 
creek to be dewatered in a single year.  If this occurred, it is 
estimated that a maximum of 300 juvenile steelhead would 
be relocated.  The maximum annual incidental mortality as-
sociated with dewatering activities is estimated to be approxi-
mately 10 juvenile individuals. 

In addition, conservation program activities such as electro-
fishing and trapping will result in direct take of steelhead.  
Annual electrofishing is estimated to collect up to 2,000 juve-
nile steelhead, and downstream migrant trapping may collect 
up to an estimated 1,000 juvenile steelhead.  All collected fish 
will be measured and returned to the creek.  The incidental 
mortality associated with these collection activities is esti-
mated to be up to 90 juvenile steelhead.

In addition, the water diversion structures and their opera-
tions could result in take of steelhead.  While this take has 
not been observed, and the population has continued to 
thrive in the existing environment, it is possible that diver-
sions and operations could strand steelhead, increase rate 
of predation, or inhibit dispersal.  It is estimated that the 
diversion operations with the SHEP operating protocols 
could result in the annual incidental mortality of 20 juvenile 
steelhead.  Incidental mortality associated with maintenance 
of these diversion facilities is included in the estimates associ-
ated with dewatering described above.     

indirect impacts.  Approximately 7 acres of Zone 1 and 2 
riparian or adjacent upland habitat will be developed dur-
ing the life of the HCP.6  Of this amount, up to 2,000 feet of 
creek channel habitat could be lost to bank stabilization and/
or infrastructure maintenance/improvements.  Other indi-
rect impacts to steelhead include water diversions at the Los 
Trancos diversion facility and San Francisquito Creek pump 
station that occur during the winter and spring, which reduce 
the suitability of habitat for steelhead migration and spawn-
ing.  The Covered Activities will not result in the adverse 
modification of steelhead Critical Habitat.  Except for some 
existing utility and transportation facilities, all of Stanford’s 
portion of the steelhead Critical Habitat will be protected 
under a permanent conservation easement, which will limit 
activities in the easement area.  

net effects.  Some of the Covered Activities that will result 
in the take of steelhead also will benefit steelhead.  For ex-

6 The 7 acres is included in the estimated acreage lost for red-legged 
frogs and western pond turtle.  The total amount of habitat for steelhead, 
red-legged frogs, and western pond turtles is 30 acres, and the majority 
of this habitat is Zone 2 upland red-legged frog habitat.
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ample, monitoring activities will result in incidental mortality 
but will provide information important to the conservation of 
the species.  Overall, the HCP will improve and protect steel-
head habitat, and likely increase the population of steelhead 
at Stanford.  

5.3.3 california tiger salamander

Although Stanford has conducted rainy night surveys for 
nearly 2 decades, it is difficult to estimate the number of tiger 
salamanders at Stanford.  California tiger salamanders have 
a secretive nature, and the landscape at Stanford is a complex 
mix of urban facilities, roads, and undeveloped academic 
lands.  The presence of a large number of people, including 
residents, visitors, and college students, renders traditional 
surveys, which include fencing and pit-fall traps, too difficult 
to conduct.  The wildlife agencies have recommended against 
toe-clipping and pit-tagging, and Stanford has therefore re-
lied primarily on visual surveys.  

Despite these difficulties in surveying for California tiger sala-
manders, rainy night surveys since the early 1990s have pro-
duced an abundance of data on the number of migrating adult 
and juvenile salamanders.  During most years, fewer than 50 
salamanders are observed, either as live migrating individuals 
or as road-kill.  During years with appropriately timed fall 
rains, however, approximately 500 individual salamanders 
have been observed.  Although not all of the populations’ 
adult and juvenile salamanders migrate during these mass mi-
grations, and observers undoubtedly did not encounter every 
migrating salamander, these mass migrations provide valuable 
data on the size of the local population.  To determine the es-
timated number of tiger salamanders at Stanford, this analy-
sis assumed that at least 50 percent of adult and juvenile sala-
manders migrate during mass migrations, and based on the 
spatial configuration of the campus, concluded that approxi-
mately 25 percent of those migrating are observed.  Based on 
these assumptions, Stanford concluded that over the last 15 
years, there was a maximum of approximately 4,000 adult and 
juvenile tiger salamanders at Stanford.  

There has not been a mass migration of salamanders at 
Stanford for nearly a decade.  During the past decade, 

California tiger salamander migration has been much less 
synchronized, although tiger salamander reproduction has 
been observed regularly.  In these years, the percentage of 
individuals migrating is well below 50 percent, and salaman-
der migration is not frequently observed.  This results in less 
precise estimates of the population size, and likely leads to 
an underestimation of the size of the population.  Based on 
the data provided during these years, Stanford estimates that 
the California tiger salamander population could be as low as 
400 individuals.7 

Direct impacts.  Most of the take will occur because the 
majority of Stanford’s California tiger salamander population 
breeds in and resides near Lagunita, which is located adjacent 
to the urbanized portion of the campus.  Take of California 
tiger salamanders may also occur in the foothills south of 
Junipero Serra Boulevard in areas where there are urban fa-
cilities, such as the radio telescope and student observatory or 
areas where existing utility corridors exist.  (The population 
sinks in the foothills are shown on Figure 2-4).  Landscaping, 
pipe repair, road maintenance, development and redevelop-
ment, and other routine activities needed to operate the 
University therefore all affect the California tiger salamander.  
On average, approximately 2 acres of tiger salamander habitat 
will be temporarily disturbed per year.  This short-term dis-
ruption of habitat does not result in a permanent reduction 
of habitat, but may increase the level of mortality for those 
salamanders that inhabit the disturbed area.  The take of tiger 
salamanders during the course of day-to-day operations has 
been reduced since the mid-1990s when a range of educa-
tional and conservation measures were implemented, and will 
be further reduced through the implementation of the HCP.  
However, the Covered Activities could cause the incidental 
mortality of up to 20 tiger salamanders per year, which is 
approximately 1 percent to 5 percent of the current tiger sala-
mander population at Stanford. 

indirect impacts.  Approximately 68 acres of Zone 1 and 2 
California tiger salamander habitat could be developed during 
the life of the HCP.  As part of the Conservation Program, 
Stanford is actively creating new tiger salamander breeding 
habitat south of Junipero Serra Boulevard.  The location of 
these new ponds will allow tiger salamanders to more read-
ily occupy larger portions of the undeveloped foothills.  The 
HCP will create a 315-acre CTS Reserve that will initially 
include the eight tiger salamander breeding ponds built in 
2003.  Three of these ponds already support tiger salamander 
breeding.  The Conservation Program will effectively shift 
the center of the local tiger salamander population from 
Lagunita, located at the edge of the developed main campus, 
to the largely undeveloped lower foothills.  Thus, the habitat 
quality of grassland and oak woodland available for upland 

7 Estimates of the tiger salamander population do not include eggs and 
larvae, which are monitored every year.  The Covered Activities generally 
affect only the adult and juvenile tiger salamanders, and therefore direct 
effects to the eggs and larvae were not included.
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habitat for tiger salamanders will increase if the Conservation 
Program is successful.  However, up to 1.4 acres of upland ti-
ger salamander habitat per year or 68 acres over the duration 
of the HCP could be permanently lost at Stanford.  

net effects.  Several of the ongoing Covered Activities, in-
cluding maintenance and operation of Lagunita, mowing, and 
cattle grazing, benefit California tiger salamanders.  Lagunita 
is an artificial flood control and water storage facility that 
supports tiger salamander breeding.  Mowing the bed of 
Lagunita for fire control and grazing in the foothills facilitate 
California tiger salamander dispersal.  The implementation of 
the Conservation Program, which includes a 315–acre CTS 
Reserve and newly constructed breeding ponds away from 
developed areas, will substantially increase the quality of tiger 
salamander habitat at Stanford.  Overall, the HCP will have 
a beneficial effect on the California tiger salamander, and the 
overall population is expected to increase substantially.  As 
discussed above, an increase in the species’ population may 
result in an increase in the number of individual salamanders 
that are subject to incidental mortality.  However, the overall 
percentage of the population that is affected (1 to 5 percent of 
the population) will not increase.  

5.3.4 Western pond turtle

The population of western pond turtles at Stanford is cur-
rently very low.  Surveys from the mid-1990s to the present 
identified very few turtles, and fewer than ten turtles have 
been seen since 2000.  Records show that there were very 
few turtles at Stanford during the 1990s; however, there 
were more turtles at Stanford in the 1990s than there are 
now.  Current estimates are between 10 and 40 western pond 
turtles at Stanford.

Direct impacts.  Fewer than ten western pond turtles 
have been found at Stanford during the past 5 years, 
and the Covered Activities have very little effect on the 
turtles.  Because of the nature of the Covered Activities, 
and the extremely low existing population of western pond 

turtles, Stanford will not kill any of the individual turtles.  
Approximately 1.5 acres of potential turtle habitat will be 
unavoidably disturbed annually.  This disturbance is primar-
ily the result of maintenance of the diversion facilities, bridge 
repairs, creek bank stabilization, and other instream activities 
that occur from time to time.  Given the scarcity of turtles 
and the frequency of the Covered Activities, it is not antici-
pated that these activities will harm or harass the turtles. 

indirect impacts.  Approximately 15 acres of potential west-
ern pond turtle habitat is anticipated to be lost during the life 
of the HCP.  The local western pond turtle population is sig-
nificantly below its carrying capacity and there is more than 
enough suitable habitat to support any reasonably foreseeable 
increase in the western pond turtle population.  Therefore a 
slight reduction in this carrying capacity due to the perma-
nent loss of habitat will not affect the turtle.

net effects.  The implementation of the Conservation 
Program, particularly the riparian easements and creek main-
tenance, will improve and expand western pond turtle habitat.  
However, the population likely will not increase during the 
life of the HCP, even with the successful implementation of 
the Conservation Program.  The low number of western pond 
turtles at Stanford is due to several historic factors, including 
the development of the surrounding communities.  Overall, 
the HCP will improve habitat for the western pond turtle, 
but this may have little effect on the population.

5.3.5 San Francisco garter snake

Stanford currently supports a small garter snake population.  
A few individual garter snakes are encountered at Lagunita 
every year, but specimens from other locations at Stanford are 
only very infrequently observed.  Recent observations indicate 
that fewer than 100 garter snakes currently live at Stanford.  
However, the number of garter snakes at Stanford may be in-
creasing, primarily due to recent salamander-related changes 
in land management (e.g., Lagunita is no longer disced for fire 
control).  
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Direct impacts.  Approximately 80 acres of potential garter 
snake habitat8 will be unavoidably disturbed annually.  This 
disturbance is primarily the result of dry season vegetation 
management.  However, dry season mowing generally has 
very little effect on the garter snakes, and since the population 
density of garter snakes at Stanford is very low, all lethal take 
of garter snakes will be avoided.  These activities may harass 
any garter snake that happens to be present.  By avoiding the 
lethal take of all garter snakes, Stanford will avoid any poten-
tial lethal take of the protected San Francisco garter snake.

indirect impacts.  Approximately 98 acres of potential garter 
snake habitat is anticipated to be lost during the life of the 
HCP.  Suitable habitat areas could support a larger garter 
snake population.  Therefore, a slight reduction in the amount 
of suitable habitat will not have an adverse effect.

net effects.  The implementation of the Conservation 
Program, particularly the riparian easements and the Central 
Campus CTS Management Plan will protect and improve 
potentially suitable habitat.  It is unclear whether the local 
garter snake population will continue to increase during the 
life of the HCP, even with the successful implementation of 
the Conservation Program.  The low number of garter snakes 
at Stanford is due to several historic factors, including the 
development of the surrounding communities and now dis-
continued land management practices.  Overall, the HCP will 
improve habitat conditions.

5.4 cUmUlatiVe imPactS 

As described above, the impacts of the Covered Activities 
were assessed relative to the existing conditions at Stanford.  
Chapter 3 of the HCP defines the Covered Activities as 
broadly as possible to encompass a wide variety of University-
related activities and future development.  Development in 
the surrounding communities, which is outside the scope 
of this HCP, may contribute to cumulative impacts on the 
Covered Species.  Thus, other activities and projects in the 
region that are not covered by this HCP may, in conjunction 
with this HCP, affect the Covered Species.  Specific proj-
ects not covered in this HCP that may impact the Covered 
Species are described below.  Additional potential cumulative 
impacts are described in the EIS for the HCP.

The cumulative impact analysis addresses a relatively local 
geographic area that includes San Mateo and Santa Clara 
counties on the San Francisco Peninsula.  For purposes of 
this HCP, the geographic limit for steelhead was expanded 
to include the Central California Coast Distinct Population 
Segment.  

8 This habitat is suitable for all local garter snakes, and the effects apply 
to all local garter snakes at Stanford, whether or not they are considered 
San Francisco garter snakes.

5.4.1 Steelhead Habitat enhancement 
Project (SHeP)

Stanford worked with the CDFG and NOAA Fisheries to 
develop the Steelhead Habitat Enhancement Project at Los 
Trancos Creek Diversion Facility, San Francisquito Creek 
Pump Station and Felt Reservoir (SHEP).  This project 
addresses in-stream structures and diversion from San 
Francisquito Creek and Los Trancos Creek.  The SHEP was 
developed independently of the HCP, and construction activi-
ties were permitted separately.  The SHEP facilities were con-
structed in the summer and fall of 2009, and Stanford’s water 
diversion facilities on Los Trancos and San Francisquito 
creeks continue to operate as described in the SHEP.

The goals of the SHEP are to enhance fish passage conditions 
at the in-stream structures and to reduce diversion without 
adversely impacting Stanford’s water supply.  The SHEP in-
cludes:

•	 Physical	modifications	at	the	Los	Trancos	
Diversion/Ladder Facility;

•	 Operational	modifications	at	the	Los	Trancos	Fish	
ladder diversion facility;

•	 Physical	modifications	at	the	San	Francisquito	
Creek Pump Station;

•	 Operational	modifications	at	the	San	Francisquito	
Creek Pump Station.

(See Appendix A for a project description in the Biological 
Opinion and the Streambed Alteration Agreement).  The 
SHEP will improve steelhead habitat and decrease the inci-
dental mortality of steelhead associated with the diversion 
facilities.      

5.4.2 The San Francisquito creek bank 
Stabilization and Revegetation master Plan 

Another project related to habitat in San Francisquito Creek 
is a master plan developed by the Santa Clara Valley Water 
District (SCVWD) to address bank stabilization and reveg-
etation.  The master plan defines the range of bank stabiliza-
tion and revegetation techniques that are most appropriate 
for San Francisquito Creek and describes them at a concep-
tual level.  The primary goal of the master plan is to develop 
stabilization methods for eroding banks that allow vegetation 
establishment for habitat development, streamside shading, 
and fisheries enhancement.  

The master plan describes steps involved in planning habitat 
restoration that may or may not follow bank stabilization at-
tempts, such as vegetation restoration and fisheries and wild-
life protection and enhancement guidelines.  These guidelines 
aim to reduce the level of bank erosion and failure along the 
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lower reaches of the creek while also restoring the riparian 
corridor to a more native plant assemblage.  

The master plan should improve San Francisquito Creek’s 
riparian habitat for steelhead, red-legged frogs, garter snakes, 
and western pond turtles.  The conservation activities proposed 
in the master plan may result in some take.  However, improv-
ing habitat outside of Stanford, in conjunction with Stanford’s 
conservation efforts, will improve habitat for these species.  

5.4.3 San Francisquito creek Study

The U. S. Army Corps of Engineers (USACE) and San 
Francisquito Creek JPA initiated a Feasibility Study in April 
2006 that is intended to identify and evaluate ways to allevi-
ate flooding, address environmental degradation, and identify 
recreational opportunities in the San Francisquito Creek wa-
tershed.  The USACE anticipates that the feasibility study will 
take approximately 7 years to complete and any project se-
lected for implementation will require Congressional approval 
and further NEPA review.  The Notice of Intent (NOI) for 
the Feasibility Study identified several potential alternatives 
that could affect Stanford lands, including the construction 
of new detention basins, modifications to Searsville Dam, or 
the removal of Searsville Dam.  These were just a few of sev-
eral potentially viable alternatives identified in the NOI.  At 
this time, the Feasibility Study has not identified a preferred 
alternative or even determined whether any of the alternatives 
identified in the NOI are feasible.  

Any modifications to Searsville Dam or San Francisquito 
Creek could affect steelhead, red-legged frogs, garter snakes, 
and western pond turtles.  However, the effects on these spe-
cies are currently unknown, because no specific improvements 
have been identified.  Before any flood control actions are 
taken, they would be subject to review under NEPA, at which 
time the direct, indirect, and cumulative effects of the project 
would be addressed. 

5.4.4 Santa clara Valley Draft HcP/nccP 

The Santa Clara Valley HCP/NCCP is a regional partner-
ship between the County of Santa Clara; Santa Clara Valley 
Transportation Authority; Santa Clara Valley Water District; 
the cities of San Jose, Gilroy and Morgan Hill; the CDFG; 
and the Service.  The HCP/NCCP will cover approximately 
520,000 acres in southern Santa Clara County, and will ad-
dress the California tiger salamander, California red-legged 
frog, western pond turtle, western burrowing owl, Bay check-
erspot butterfly, and other plant and animal species.  The draft 
HCP/NCCP identifies a broad range of activities, including 
urban development, major capital improvements, and instream 
operations, maintenance, and projects.  The draft finds that 
the Covered Activities will result in the take of the Covered 
Species and in habitat loss and degradation.  However, the 
draft also includes a conservation strategy that recommends 

preserving approximately 45,000 acres of habitat.  Thus, the 
Santa Clara Valley HCP/NCCP in conjunction with the 
Stanford HCP should provide regional protection for the 
Covered Species.

5.4.5 Urban growth

Future non-Stanford development in San Mateo and Santa 
Clara counties will continue during the life of the HCP.  
Continued development will have a cumulative effect on all 
of the Covered Species.  For example, the loss of wetlands 
in Santa Clara County from future development will reduce 
breeding habitat for the California tiger salamander, storm 
water runoff from urban landscapes in both counties that 
includes pesticides and human use of creek habitats for recre-
ation alter California red-legged frog, steelhead, and western 
pond turtle habitat.  Recreational trails in upland areas can de-
grade California red-legged frog and California tiger salaman-
der habitat.  Urban development outside Stanford, coupled 
with Stanford’s future development, will reduce the amount of 
existing habitat for the Covered Species.  Some or all of these 
losses may be offset by mitigation.  However, it is unknown at 
this time whether mitigation will make up for the lost func-
tions and values of the existing habitat.  Therefore, the precise 
impact of cumulative future growth is unknown.

5.4.6 ongoing and Routine agriculture

Ongoing and routine agricultural activities off of Stanford 
lands may have some cumulative impacts on the Covered 
Species.  Ongoing grazing may limit or degrade riparian habi-
tat for the western pond turtle, California red-legged frog, 
and steelhead.  Unregulated grazing can also degrade upland 
habitat for the California tiger salamander, garter snakes, and 
California red-legged frog, and individuals may be trampled 
by cattle.  Since the impacts of ongoing and routine agricul-
ture are generally unregulated, and mitigation is therefore not 
required for impacts associated with these activities, some ad-
verse effects on the Covered Species is expected.  However, the 
precise impacts of ongoing and routine agriculture, and their 
cumulative effects, are unknown.




