13.0 Land Use and Population

of 3 feet (1 meter) below grade (if required by the landowner); removal of Project roads;
and restoration of disturbed lands. This impact is considered to be potentially significant,
and mitigation is required.
Mitigation Measure LU-4: Guarantee Bond or Corporate Surety
To ensure that future land uses in the Project area are not inhibited after the Project is
decommissioned, the Applicant shall:
a. Set aside decommissioning funds in the form of a surety bond or other bond
acceptable to the County as a specific Project budget item;
b. Execute the surety bond or other County-accepted bond on behalf of the
Project in favor of the County, with an independent administrator of such
funds, to cover all decommissioning costs in an amount approved by the
County; and
c. Maintain the bond for the life of the Project and through any transfer of
ownership.
With implementation of this mitigation measure, this impact would be less than
significant.
13.5
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14.0 NOISE
This chapter describes existing noise conditions in the Shiloh III Wind Energy Project
Area proposed in the Montezuma Hills area of Solano County, California (see
Figure 14.1-1) and noise that would be generated by construction equipment and
operation of the wind turbines, which have the potential to result in increased noise
levels near residences. It includes basic information on noise measurement and
assessment, applicable noise regulations and guidelines, an evaluation of the existing
noise environment, an assessment of expected noise levels, and a discussion of noise
mitigation options.
The information in this chapter is based on the March 22, 2010, Shiloh III Wind Project
Noise Technical Report prepared by Illingworth & Rodkin, Inc., which includes
assessment of the use of REpower MM92 2.0 MW model wind turbines for the Project.
The technical report is included in Appendix E.
14.1

NOISE FUNDAMENTALS

Noise may be defined as unwanted sound. Noise is usually objectionable because it is
disturbing or annoying. The objectionable nature of noise could be caused by its pitch or
its loudness. Pitch is the height or depth of a tone or sound, depending on the relative
rapidity (frequency) of the vibrations by which it is produced. Higher-pitched signals
sound louder to humans than sounds with a lower pitch. Loudness is intensity of sound
waves combined with the reception characteristics of the ear. Intensity may be
compared with the height of an ocean wave in that it is a measure of the amplitude of
the sound wave.
In addition to the concepts of pitch and loudness, there are several noise measurement
scales that are used to describe noise in a particular location. A decibel (dB) is a unit of
measurement that indicates the relative amplitude of a sound. Zero on the dB scale is
based on the lowest sound level that the healthy, unimpaired human ear can detect.
Sound levels in decibels are calculated on a logarithmic basis. An increase of 10 dBs
represents a ten-fold increase in acoustic energy, while 20 dBs is 100 times more
intense, 30 dBs is 1,000 times more intense, etc. There is a relationship between the
subjective noisiness or loudness of a sound and its intensity. Each 10 dB increase in
sound level is perceived as approximately a doubling of loudness over a fairly wide
range of intensities. Technical terms are defined in Table 14.1-1.
There are several methods of characterizing sound. The most commonly used method
in California is the A-weighted sound level, or dBA. This scale gives greater weight to
the frequencies of sound to which the human ear is most sensitive for typical
environmentally occurring sounds. In special situations, the C-weighted sound level, or
dBC, scale is sometimes used. This scale gives more weight to lower frequency noise.
When it is used, the intent is to differentiate between noises that have varying amounts
of low-frequency noise that would produce only small differences in the A-weighted
sound level.
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Table 14.1-1

Definition of Acoustical Terms

Term
Decibel (dB)

Definitions
A unit describing the amplitude of sound, equal to 20 times the
logarithm to the base 10 of the ratio of the pressure of the sound
measured to the reference pressure, which is 20 micropascals (20
micronewtons per square meter).

Frequency, Hertz (Hz)

The number of complete pressure fluctuations per second above and
below atmospheric pressure.

A-Weighted Sound Level
(dBA)

The sound pressure level in decibels as measured on a sound-level
meter using the A-weighting filter network. The A-weighting filter deemphasizes the very low and very high frequency components of the
sound in a manner similar to the frequency response of the human ear
and correlates well with subjective reactions to noise. All sound levels
in this report are A-weighted, unless reported otherwise.

C-Weighted Sound Level
(dBC)

The sound pressure level in decibels as measured using the Cweighting filter network. The C-weighting is very close to an
unweighted or “flat” response. C-weighting is only used in special
cases when low-frequency noise is of particular importance.

L 01 , L 10 , L 50 , L 90

The A-weighted noise levels that are exceeded 1%, 10%, 50%, and
90% of the time during the measurement period.

Equivalent Noise Level (L eq )

The average A-weighted noise level during the measurement period.

Community Noise Equivalent
Level (CNEL)

The average A-weighted noise level during a 24-hour day, obtained
after adding 5 dB in the evening from 7:00 p.m. to 10:00 p.m. and
after adding 10 dB to sound levels measured in the night between
10:00 p.m. and 7:00 a.m.

Day/Night Noise Level(L dn )

The average A-weighted noise level during a 24-hour day, obtained
after adding 10 dBs to levels measured at night between 10:00 p.m.
and 7:00 a.m.

L max , L min

The maximum and minimum A-weighted noise level during the
measurement period.

Ambient Noise Level

The composite of noise from all sources near and far. The normal or
existing level of environmental noise at a given location.

Intrusive

Noise that intrudes over and above the existing ambient noise at a
given location. The relative intrusiveness of a sound depends on its
amplitude, duration, frequency, and time of occurrence and tonal or
informational content as well as the prevailing ambient noise level.

Source: Illingworth & Rodkin, Inc./Acoustical Engineers 2010

Because sound levels can vary markedly over a short period of time, a method for
describing either the average character of the sound or the statistical behavior of the
variations must be utilized. Most commonly, environmental sounds are described in
terms of an average level that has the same acoustical energy as the summation of all
the time-varying events. This energy-equivalent sound/noise descriptor is called L eq .
The most common averaging period is hourly, but L eq can describe any series of noise
events of arbitrary duration.
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Turbine Locations and
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Shiloh III Wind Energy Project
Solano County, California
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Since the sensitivity to noise increases during the evening and at night—because
excessive noise interferes with the ability to sleep—24-hour descriptors have been
developed that incorporate artificial noise penalties added to quiet-time noise events.
The community noise equivalent level (CNEL) is a measure of the cumulative noise
exposure in a community with a 5 dB penalty added to evening (7:00 p.m. to 10:00
p.m.) and a 10 dB addition to nocturnal (10:00 p.m. to 7:00 a.m.) noise levels. The
day/night average sound level (L dn ) is essentially the same as CNEL, with the exception
that the evening time period is grouped into the daytime period.
For sound propagation outdoors, some additional concepts are important. For an ideal
“point” source, sound level decreases with distance as a result of the spreading out of
sound waves originating from the source. This geometrical or spherical spreading
results in a reduction of sound pressure level of 6 dB per doubling of distance from the
source. The strength of the source is often characterized by its sound power level.
Sound power level is independent of the distance a receiver is from the source and is a
property of the source alone. Knowing the sound power level of an idealized source and
its distance from a receiver, sound pressure level at the receiver point can be calculated
based on geometrical spreading. This approach is applied to wind turbine generators
(WTGs) in the standard measurement techniques for determining the sound power or
source level.
The sound level, because of spherical spreading, can be modified further by a number
of additional factors. The first is the presence of a reflecting plane such as the ground.
For hard ground, a reflecting plane typically increases A-weighted sound pressure
levels by 3 dB. If some of the reflected sound is absorbed by the surface, this increase
will be less than 3 dB. Other factors affecting the predicted sound pressure level are
often lumped together into a term called excess attenuation. Excess attenuation is the
amount of additional attenuation that occurs beyond simple spherical spreading. For
sound propagation outdoors, there is almost always excess attenuation, producing
lower levels than what would be predicted by spherical spreading. Some examples
include attenuation by sound absorption in air; attenuation by barriers; attenuation by
rain, sleet, snow, or fog; attenuation by grass, shrubbery, and trees; and attenuation
from shadow zones created by wind and temperature gradients. For sound propagating
over soft ground at near-grazing angles of incidence, excess attenuations of 20 to 30 dB
can be measured from the interference effect of the direct and reflected sound. Under
certain meteorological conditions, some of these excess attenuation mechanisms are
reduced or eliminated, leaving spherical spreading as the primary determinant of sound
level at a receiver location.
When more than one point source contributes to the sound pressure level at a receiver
point, the overall sound level is determined by combining the contributions of the
sources. This is done by adding the individual sound pressures together. For two
sources that are independent and equal, the combined level results in a 3 dB increase
over the level of each taken alone. This is due to the logarithmic nature of sound level.
While the A-weighting sound filter can describe noise at a particular instant in time, it
does not provide an estimate of fluctuating noises. Humans often become desensitized
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to constant sounds and "tune out" background noise; changes in noise are often more
noticeable and therefore can cause more of an impact on the surrounding environment.
To account for fluctuating noise, time variation can be calculated in terms of the CNEL.
The CNEL is calculated by taking the average of the A-weighted levels recorded over
the course of 24 continuous hours and adjusting the figure to allow for greater sensitivity
during nighttime hours.
In assessing environmental noise, a 3 dB increase in level is typically considered as just
perceivable, while an increase of 1 dB is difficult to detect.
The following changes in noise levels are typically considered to be perceptible:

14.2



Except in carefully controlled laboratory experiments, an increase of only 1 dB
in A-level cannot be perceived.



Outside of the laboratory, a 3 dBA increase is considered to be a barely
noticeable difference.



A change of at least 5 dBA is required before any noticeable change in
community response can be expected.



A 10 dBA increase is subjectively heard as a doubling in loudness and would
almost certainly cause adverse response in the community.

EXISTING NOISE LEVELS

The proposed Shiloh III Wind Energy Project Area is essentially rural and agricultural.
The noise environment is defined primarily by ground transportation noises both on
California State Route 12 (SR 12) and local traffic on the secondary roads throughout
the Project area. In most areas neighboring the Project site, WTGs are already in
operation. In addition to the man-made noise sources, the windy conditions of this site
can also define a somewhat elevated ambient condition in which the background noise
increases with wind speed.
To objectively characterize the noise environment, the Applicant conducted sound
pressure levels measurements in and surrounding the Project site. For the study,
24-hour, unattended noise level measurements were made at three locations in the
vicinity of the Project site at locations indicated as LT1, LT2, and LT3 in Figures 14.2-1
and 14.2-2 for eastern and western regions of the Project area, respectively
(Illingworth & Rodkin 2010). Note that although Figures 14.2-1 and 14.2-2 still reflect a
previously proposed turbine layout that has since been revised, the Applicant did
conduct some additional noise modeling, based on the revised turbine layout as shown
in Figure 14.1-1. Section 14.5.2 discusses the additional modeling and results.
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Location of Long-Term Measurement Sites LT1 and LT2
Shiloh III Wind Energy Project
Solano County, California
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Additionally, existing noise levels have been measured for four other Montezuma Hills
area wind energy projects in 2001 and 2006, and the results of those measurements
are considered in this evaluation as reported in appendices of previous noise reports
(Illingworth & Rodkin 2006).
Noise levels were measured with Larson-Davis 820 precision Type 1 sound level
meters fitted with a half-inch pre-polarized condenser microphone and windscreens.
The meters were calibrated before and after the surveys with a 114 dB, 1,000 hertz
Larson-Davis acoustical calibrator. At all sites, measurements were made for the period
between about noon on November 13, 2009, to about 2:00 p.m. on November 17,
producing levels for both weekdays and weekend days. The noise data were measured
in 10-minute intervals that were later combined to give hourly levels. Wind speed
measurements from a metrological tower near Azevedo Road in the vicinity of residence
number 18 were available in 10-minute increments over the course of the sound
measurements. At the time the sound level meters were installed, the winds were
gusting to about 2.5 to 5 meters per second (m/s), and most WTGs in the vicinity of the
sites were operating. Similar conditions were observed when the meters were removed
on November 17 (Illingworth & Rodkin 2010).
Measurements at the LT1 site were at a location about 1,000 feet to the west of
Azevedo Road and 0.85 miles south of SR 12 near residence number 18. The L eq levels
for the three full days of testing in the 24-hour periods beginning at midnight produced
CNEL values of 48 to 49 dBA. This range falls below those measured for other wind
energy projects, which had ranged from 56 to 74 CNEL. This is likely due to two
different potential sources of noise. This location is set back from Azevedo Road at a
distance greater than it had been in the previous long-term noise measurements. This
location is also somewhat protected from the prevailing wind by the local terrain. As a
result, the trends in the L 50 and L 90 noise levels bear little resemblance to the wind
speed measured at a nearby meteorological tower at a height of 10 meters. This lack of
correlation is further demonstrated when the data are cross-plotted, where no consistent
increase in noise level is noted with increased wind speed. This is atypical of sites that
are more exposed to the prevailing winds. In addition the average L 50 was measured to
be about 40 dBA while the L 90 background noise was about 1 to 2 dB less. These data
also give some evidence of influence of SR 12, which may be the limiting factor in the
daytime noise levels (Illingworth & Rodkin 2010).
The second long-term measurement location at LT2 was sited along Montezuma Hills
Road about three quarters of a mile west of the intersection with Emigh Road and
immediately west of residence number 20. At this location, the only option available at
the time the measurements began was to secure the sound level meter to a utility pole
very close to Montezuma Hills Road. For this reason, the L eq levels used in the CNEL
calculation are dominated by the intermittent vehicular noise on Birds Landing Road.
This can be inferred from the L1 data (noise level exceeded 1 percent of the time),
which is often 30 to 40 dB greater than either L 90 , L 50 , or even L 25 levels. This means
there are short-duration events occurring with high noise level. Given the general noise
environment in the Birds Landing area and close proximity of the measurement location
to the road, these events are most likely due to individual vehicle pass-bys, which
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typically reach 80 to 85 dBA or more at this distance. Even though these events are of
short duration, their levels are sufficiently high relative to the background levels that the
energy average (L eq ) level for the time period is governed by these isolated events. As a
result, the CNEL values, which range from about 58 to 63 dBA at this measurement
location, are elevated due the close proximity of the microphone to the road. At greater
distances from the road, the level of these events would be reduced. To obtain a noise
level estimate at a distance representative of nearby residence number 18, which is
offset from the road by approximately 50 feet, a 12 dB reduction can be assumed
corresponding to two doublings of distances from the microphone location. The
estimated CNEL values would then be in the range of 46 to 51 dBA. Similar to site LT1,
LT2 displayed no correlation to wind speed; however, this location was also quite
sheltered from the prevailing winds. In comparison to LT1, the L 90 levels are lower on
average by about 5 dB at LT2. This may be due to decreased influence of SR 12 on the
background noise levels at this location, which was both further from the highway and
more shielded by hills (Illingworth & Rodkin 2010).
As was the case for LT2, the sound level meter at the third long-term measurement
location, LT3, was alongside Honker Bay Road on a utility pole just west of residence
number 1. This location was about a half mile west of Olsen Road and about 475 yards
south of SR 12. There were existing WTGs in the vicinity of this location—one line
starting approximately 0.5 miles to the northwest and another line approximately 0.8
miles to the southwest. The noise data at this site indicated the influence of local traffic
events on Little Honker Bay Road (similar to LT2) only during a few time intervals within
the measurement period. For a majority of the time, the range of the L 90 through L 1
levels was relatively small, 10 dB or less, and L 90 was considerably higher than either
LT1 or LT2, indicating more steady noise levels at LT3. The CNEL values were
calculated from the hourly L eq levels and ranged from 66 to 68 dBA, falling more in the
range of values measured previously in the Montezuma Hills region. However, the
sound data shows virtually no correlation with wind speed. Potential sources of
background noise include traffic on SR 12, construction on SR 12, existing WTGs, and
wind-induced background noise as this site is less protected from prevailing wind than
the other two locations (Illingworth & Rodkin 2010).
14.3

SENSITIVE RECEPTORS

Sensitive receptors are individuals or groups of individuals who are sensitive to high
noise levels. Receptors sensitive to noise are typically considered people in residences,
schools, playgrounds, and hospitals. Noise can affect people on several levels, as
follows:


Subjective effects of annoyance, nuisance, and dissatisfaction;



Interference with activities such as speech, sleep, and learning; and



Physiological effects such as startle and hearing loss.

Receptors in and around the Project area were identified using the site plans shown in
Figure 14.2-1 and 14.2-2. Residences number 4 through 6, 10, 12 14, 15, 17 and 21
were dropped from impact consideration as they were all too distant from the Project
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boundaries and therefore would not experience noise levels approaching the noise level
criteria. Sandy Beach County Park—which has a campground, picnic area, beach, and
boat launch—would be a potential sensitive receptor in the area (see Figure 14.1-1).
However, the distance from the nearest Project boundary to the Sandy Beach County
Park is over 4,200 feet. At this distance, the construction of the Project may be barely
audible at times from the park boundary. Considering that the majority of park use
occurs near the shore of the Sacramento River and would be out of range, construction
of the project is not likely to be audible to the majority of sensitive receptors at the park.
Operation of the Shiloh III Wind Energy Project would not be audible to campers and
park users.
14.4

REGULATORY SETTING

14.4.1

Federal

There are no regulations at the federal level that would apply to noise from commercial
WTG operation. However, there are general federal guidelines that set out acceptable
threshold noise levels at residential receptors that may help to define a threshold for
acceptable noise levels at residences in the Project area. Specifically, as a guideline,
the Environmental Protection Agency (EPA) identified an L dn value of 55 dBA as the
threshold of activity interference outside farm residences (EPA 1974).
14.4.2

State

There are also no regulations at the state level that would apply to noise from
commercial WTG operation. However, there are general state guidelines that set out
acceptable threshold noise levels at residential receptors that may help to define a
threshold for acceptable noise levels at residences in the Project area. Specifically, as a
guideline, the California Department of Health Services has identified L dn or CNEL
values of 60 dBA or lower as normally acceptable outdoor levels for residential use
(California Department of Health Services 1976). In areas exceeding an L dn of 60 dBA, if
a multi-family residential building is proposed, Title 24 of the California Administrative
Code requires the preparation of a noise mitigation study.
In addition, California has adopted the California Environmental Quality Act (CEQA) to
assess the potential for significant noise impacts as a result of proposed projects. In
evaluating the impacts of noise for proposed projects, CEQA requires that the following
questions be asked:


Would the project result in exposure of persons to or generation of noise
levels in excess of standards established in the local General Plan or Noise
Ordinance or applicable standards of other agencies?



Would the project result in a substantial permanent increase in ambient noise
levels in the project vicinity above levels existing without the project?

For purposes of the second question, CEQA does not define what noise level increase
would be considered “substantial.” However, in CEQA noise analysis, it is common to
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define a noise impact as significant if the pre-existing noise environment is greater than
L dn = 55 dBA and if a project would increase noise levels by more than 3 dB at noisesensitive receptors. Where the existing noise level is lower than L dn = 55 dBA, a
somewhat higher increase is generally tolerated before a finding of significance is
made.
14.4.3

Solano County

Within the State of California, noise from WTG operations is typically regulated at the
county level. For Solano County, the applicable documents are the Solano County
General Plan (Solano County 2008) and the zoning regulations of the Solano County
Code (Solano County 2002). The Solano County General Plan addresses noise in two
chapters. The Public Health and Safety Chapter defines noise standards for nontransportation source in Table HS-4. For outdoor residential areas, an L eq limit of
55 dBA is defined for daytime and 50 dBA for nighttime. Maximum limits of 70 dBA and
65 dBA are defined for daytime and nighttime, respectively. Interior limits of 35 dBA and
55 dBA for L eq and L max , respectively, are given for both day and night. It is also noted
that the standards shall be reduced for recurring impulsive noise and that if the ambient
noise level exceeds the standard, the standard becomes the ambient level plus 5 dB.
The Resources Chapter of the General Plan addresses the specific issue of wind
turbine noise in Section RS.I-50. In this section, it states that the CNEL 50 influence
area of proposed wind turbines shall not extend to residential areas or to individual
dwellings. It further states that any turbines within 1 mile of any residences shall not
exhibit high infrasonic noise generation potential; however, no specific levels are
associated with this requirement. Consistent with the General Plan, the Zoning
Regulations for the Solano County also state that noise emitted by any WTG shall not
exceed CNEL 50 at any property line abutting a residential zone or CNEL 60 at any
other property line.
Based on the above discussion, the primary criterion for noise assessment is taken to
be that the levels produced by the wind energy project are not to exceed CNEL 50 at
any residence. To apply the CNEL 50 threshold to wind turbines, further interpretation is
required. WTGs operate intermittently, not continuously, due to wind conditions and
operational status; operation can occur in various hours of the day and night. As a
result, the CNEL 50 threshold cannot be applied directly, but rather, in order to assess
impact it is necessary to calculate an equivalent, continuous noise level for the turbines
and an acceptable threshold to which that equivalent level can be compared.
Solano County has recently been applying an assumption that the WTGs will operate
for 85 percent of the time on average throughout the day and night due to improved
efficiency of newer generation WTGs over those considered in the past. As noted in
Table 14.1-1, “Definitions of Acoustical Terms,” CNEL is a weighted, average noise
level over a 24-hour period. Mathematically, this metric is determined by averaging the
energy of the expected L eq in each hour for a 24-hour time period. For the daytime
hours between 7 a.m. and 7 p.m., no adjustments are made to the hourly L eq . For the
evening hours, a 5 dB penalty is applied for the hours from 7 p.m. to 10 p.m., and for
the nighttime hours, a 10 dB penalty is applied. Thus a steady daytime level of 50 dBA
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is adjusted to 55 dBA for the evening hours and 60 dBA for nighttime hours. With these
adjustments, the L eq for each hour for the 24-hour period are averaged together on the
basis of their acoustic energy (not level). For this example, the resultant CNEL would be
56.7 dBA for a 24-hour, steady noise level of 50 dBA. To account for 85% operation,
before the resultant hourly levels are averaged, the energy is multiplied by 0.85 to
account for the expected operational time. This procedure can be applied in reverse to
determine what is the equivalent steady level needed to comply with the CNEL 50
requirement. This results in a steady level limit of 44 dBA.
In regard to low frequency noise and infrasonic noise from a wind energy project, other
criteria can be considered to determine if the Project would exhibit high infrasonic noise
generation potential. In general, low frequency problems have been associated with
older generation, downwind turbines. For these turbines, the wake of the tower interacts
with the passing blades to generate pulses at the rate the blades pass the tower.
Although this problem is typically eliminated with the upwind turbines proposed for the
Shiloh III Wind Energy Project, low frequency noise and infrasonic noise still need to be
examined. Objective sound pressure level guidelines can be inferred from several
different sources. One source of low frequency criteria within the State of California is
the Kern County Code (Kern County 2006). Under these criteria, the low frequency
noise levels at 50 feet from a residence are given below for one-third octave bands
centered at 2 to 125 Hz:
Frequency, Hz

2 - 16

20

25

31.5

40

50

63

80

100

125

70

68

67

65

62

60

57

55

52

50

Limit, dB

World-wide, there are a number of guidelines available to evaluate low frequency noise.
Of these, the proposed criteria developed for the United Kingdom (UK) Department for
Environment, Food, and Rural Affairs (Illingworth & Rodkin 2006) is probably the most
relevant to assessing low frequency from WTGs. Although these criteria are set based
on indoor levels, they are reported in equivalent exterior levels given below for one-third
octave bands centered at 10 to 160 Hz:
Frequency, Hz

10

12.5

16

20

25

31.5

40

50

63

80

100

125

160

Limit, dB

94

89

86

68

67

65

62

60

57

55

52

50

43

It should be noted that in the infrasonic range (below 20 Hz), the above criteria are
actually lower than the established threshold of hearing 18 to 37 dB (O’Neal et al.
2009). Since they are lower than the UK criteria, achieving the values shown for the
Kern County criteria would be more conservative and would assure that the requirement
that any turbines within 1 mile of any residences shall not exhibit high infrasonic noise
generation potential set forward in the Solano County General Plan is met.

June 2010

14-15

Shiloh III Wind Energy Project
Draft EIR

14.0 Noise

Finally, a simpler criterion based on the difference of overall levels has also been
proposed as a predictor of annoyance. This occurs when the C-weighted level exceeds
the A-weighted level by 20 dB or more (O’Neal et al. 2009).
14.5

WIND TURBINE NOISE

14.5.1

Wind Turbine Noise Performance

Figure 14.5-1 illustrates the sound power level for the REpower MM92 2.0 MW model
turbine with increasing wind speeds. The REpower MM92 2.0 MW model has a typical
“cut-in” speed when the turbine begins to start producing power at about 4 m/s. As
shown in the figure, the REpower MM92 2.0 MW model turbine reaches maximum
sound power level of 105 dBA when winds are 8 m/s or greater. For purposes of noise
estimation, the sound power level of the REpower MM92 2.0 MW is taken to remain at
105 dBA above 10 m/s and to produce an octave band spectrum shape typical of other,
similar units.

110

Sound Power Level (dBA)

108
106
104
102
100
98
96
94
92
90
4

5

6

7

8

9

Wind Speed m/s
Figure 14.5-1

Sound Power Level vs. Wind Speed for the REpower MM92 2.0 MW

The reported acoustic performance of this turbine was measured using methods of the
International Standard IEC 61400-11 (International Electrotechnical Commission 2002).
This procedure determines the sound power produced by a WTG normalized to a wind
speed of 8 m/s (18 miles per hour).
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14.5.2

Estimation of Noise Levels Generated by Wind Turbine Operation

Steady Noise Level Estimation
The Applicant performed initial noise modeling calculations to predict the noise levels
from the Project at nearby residences. However, the noise study was based on a
previous turbine layout plan that has since changed. In the revised plan, the number of
WTGs is reduced from 65 to 59 WTGs, and some WTGs are proposed to be closer to
some residences in the eastern portion of the Project area. The turbine layout of the
western portion of the Project Area remains unchanged.
The Applicant reassessed the noise levels near potentially affected residences based
on the revised turbine layout. The reassessment included additional modeling of the
steady overall A-weighted noise levels and CNEL levels but did not include C-weighted
noise levels. Based on the revised plan, noise level estimates for five residences in the
eastern portion of the Project area, all of which were identified as exceeding the criteria
under the previous plan, would increase compared with the estimates included in the
noise study (Illingworth & Rodkin 2010).
As sound spreads out from a noise source, the underlying physics of sound propagation
determines that sound will be reduced by 6 dB for each doubling of distance away from
the source. In addition, sound is also reduced with distance where factors such as
atmospheric absorption and shielding from topographic features cause attenuation of
noise. However, for estimating noise levels resulting from WTGs for the Shiloh III Wind
Energy Project in the Montezuma Hills, it was assumed that excess attenuation was
zero, which is a very conservative approach. To account for some reflection from the
ground, it was assumed that 70 percent of the sound striking the ground was reflected.
This is also a very conservative assumption for grassland and plowed fields. Under
these assumptions, the resultant estimations define the highest potential noise levels
and are greater than what would be expected most of the time. Implied in analysis of
WTG noise is the assumption that turbines radiate sound uniformly in all directions.
Data from other similar size wind turbine generators in use in the Birds Landing area
suggest this is a reasonable assumption, as does the IEC Standard (IEC 61400-11) for
wind turbine sound determination.
As a first step to assessing the noise impact of the Shiloh III Wind Energy Project on
residential receptors in and around the Project, the Applicant calculated the steady
noise levels based on the originally proposed layout and maximum sound power at 8
m/s for comparison to the 44 dBA criterion. This was done using the site plans shown in
Figures 14.2-1 and 14.2-2. Residences number 4 through 6, 10, 12 14, 15, 17, and 21
were dropped from impact consideration as they were all too distant from the Project
boundaries and therefore would not experience noise levels approaching the noise level
criteria. For the remaining residences, the sound pressure level from each individual,
adjacent WTG was calculated for each specific residence. The total noise level was
then calculated by summing the contribution of the individual turbines until the turbines
were too distant (more than 4,000 feet) to add more to the total sound level. The results
of these calculations are presented in Figure 14.5-2 for residences with steady
June 2010
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A-weighted noise level that exceeded the 44 dBA continuous criterion derived from the
Solano County Standard. For five of the residences (numbers 11, 13, 18, 19, and 20),
the levels exceed the 44 dBA criterion. As shown in Figure 14.5-2, the amount over the
criterion for these residences ranges from 2.6 to approximately 8.5 dB.

Overall Sound Pressure Level (dBA)

60

55

44 dBA Continuous
Level Criterion

50

45

40

35

30
11

13

18

19

20

Residence Number
Figure 14.5-2

Calculated Steady Overall A-weighted noise levels for all residences exceeding
the 44 dBA criteria

To evaluate the low frequency concerns, the C-weighted levels at each residence were
estimated in the same manner as was done for the A-weighted levels. The resulting
levels ranged from 49.5 to 58 dBC, which is below the 64 dBC criterion for all
residences. Although these levels are based on a previous WTG layout plan, it is
unlikely that changes in the C-weighted sound levels for the proposed layout will exceed
the 64 dBC continuous level criterion. If the WTGs were to be located closer to a
residence than in the currently proposed plan, an additional assessment of dBC levels
at the residence would be necessary.
CNEL Estimation
The above steady-noise analysis determines the highest possible noise levels based on
operation at the wind speed producing the maximum sound power output. However, as
illustrated in Figure 14.5-1, sound power varies considerably with wind speed. In
addition, wind speed itself varies considerably over a 24-hour period and from day to
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day. Another way to assess the Shiloh III Wind Energy Project’s potential noise impacts
is to provide a more explicit estimation of the expected CNEL and compare it with
Solano County’s 50 dBA CNEL criterion. To calculate CNEL in this way, actual, yearly
average wind speed distributions can be used instead of assuming that turbines operate
85 percent of the time.
To estimate CNEL values based on actual wind speed distribution, the Applicant used,
the 2001 yearly distribution of the wind speed for the hours corresponding to the
daytime, evening, and nighttime shown in Table 14.5-1 for the Birds Landing area. This
distribution was used to determine the percentage of time within each CNEL period that
each of the three wind speed groupings occur as shown in Table 14.5-2. For the 0 to
3.9 m/s range, the WTGs would not be operating and hence would produce no noise.
For the other two speed range, the generators would be operating, and therefore, the
sound power source levels as a function of wind speed were used to estimate an
acoustic mean noise level in each range. Sound power level versus wind speed data
from Figure 14.5-1 were used for this purpose. The results of this calculation are given
in Table 14.5-3.
Table 14.5-1

Yearly average wind speed distributions for the Montezuma Hills area
expressed in CNEL day, evening, and night time periods
Time Period

Wind Speed Range
(m/s)

7 am – 7 pm

7 pm – 10 pm

10 pm – 7 am

24-hour total

0 – 3.9

10.0%

1.7%

4.5%

16.2%

4 – 7.9

17.7%

2.8%

9.2%

29.6%

8 – 25

22.3%

8.0%

23.9%

54.2%

Percent of 24 Hours

50.0%

12.5%

37.5%

100.0%

Table 14.5-2

Yearly average wind speed distributions for the Montezuma
Hills area within each CNEL time period
Time Period

June 2010

Wind Speed (m/s)

7 am – 7 pm

7 pm – 10 pm

10 pm – 7 am

0 – 3.9

20.0%

13.6%

11.9%

4 – 7.9

35.3%

22.4%

24.4%

8 – 25

44.7%

64.0%

63.7%

Total

100%

100%

100%
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Table 14.5-3

Yearly average wind speed distributions for the
Montezuma Hills area within each CNEL time period

Wind Speed (m/s)

Mean Overall Sound Power Level (dBA)

0 – 3.9

0.0

4 – 7.9

102.8

8 – 25

106.0

The CNEL values are presented In Figure 14.5-3, for each of five residences that
exceeded the 50 dBA CNEL criterion. For the CNEL values determined by this method,
residence numbers 11, 13, 18, 19, and 20 exceed the criterion of 50 dBA. As shown in
Figure 14.5-3, the amount over the criterion for these residences ranges from 2 to
approximately 8 dB.

65
CNEL 50
Criterion

Sound Pressure Level (dBA)

60

55

50

45

40

35
11

13

18

19

20

Residence Number
Figure 14.5-3
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The Applicant estimated the CNEL from wind induced background noise based on a
previous analysis of the noise produced by wind energy projects in the Montezuma Hills
area (Illingworth & Rodkin 2006) and the yearly average distribution of wind speed in
Table 14.5-1 and 14.5-2. The data in these tables are representative of more open
areas. As noted in the LT1 and LT2 data discussion, for some residences in the Shiloh
III Wind Energy Project Area, this may not be applicable due to sheltering from the
winds measured on nearby meteorological towers. For the open areas, the wind
induced background noise has been estimated from the linear relationship between L 50
and wind speed. Using these data and the same process as was performed for the
WTGs, a CNEL of 55.9 dBA was calculated for the wind induced background noise
based on the yearly average wind data.
Note that CNEL values measured at two long-term locations, LT2 and LT3, ranged from
58 to 68 dBA. These higher values may be due to noise sources other than the
wind-induced noise that contributed to the measured level, such as vehicles passing by.
The CNEL values measured at long-term location, LT1 ranged from 48 to 49. These
lower values are likely the result of LT1 being in an area protected from the wind.
Estimation of Overall Increase in Ambient Noise Levels
In addition to the Solano County regulations, CEQA requires assessing whether a
proposed Project would produce a substantial permanent increase in ambient noise
levels. This can be evaluated by comparing the CNEL in the Shiloh III Wind Energy
Project area with and without the turbines operating. For residences with CNEL levels
below 50 dBA, the increase in noise resulting from the combined 55.9 dBA windinduced background and the CNEL from turbine operation would not create an increase
greater than 3 dB over the wind induced background. Figure 14.5-4 compares the
CNEL values calculated for the REpower MM92 2.0 MW model turbine with the windinduced background CNEL based on wind speed distribution and the combined noise of
the wind turbine plus wind-induced background noise for residences where the CNEL
was estimated to exceed 50 dBA.
As shown in the figure, with the exception of residence 19, the wind turbine noise at
each residence is less than wind-generated background noise alone. The total noise
level, combining existing background noise and noise from the REpower MM92 2.0 MW
model turbines, exceeds the background CNEL values by about 1 to 4 dB. The increase
is below the 3 dB threshold commonly used in applying CEQA at residences 11, 13, 18,
and 20. At residence 19, the total noise level would exceed the background noise level
by 4 dB. If the WTGs were to be located closer to a residence, an additional
assessment of the CNEL noise level increase over wind-induced background would be
necessary for the residence.
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65
Wind Turbines CNEL
Background CNEL

Sound Pressure Level (dBA)

60

Total Noise CNEL

55

50

45

40

35
11

13

18

19

20

Residence Number

Figure 14.5-4

Estimated CNEL Values for the REpower MM92 2.0 MW Model Turbine at
Residences for Wind Turbine Noise, Background Noise, and Total Noise

Lower Frequency and Infrasonic Considerations
Lower frequency and infrasonic noise generation levels are typically not available from
the wind turbine suppliers. In the absence of such data for the REpower MM92 2.0 MW
turbine under consideration, data from an existing Vestas V80 1.8 MW in the Birds
Landing area was evaluated for lower frequency and infrasonic noise (Illingworth &
Rodkin 2010). The Vestas V80 1.8 MW unit was measured as part of the High Winds
wind energy project in May 2003. One-third octave band noise levels from 2 to 200 Hz
are shown in Figure14.5-5 with the WTG operating and not operating for a wind speed
of 7.2 m/s for sound pressure levels projected to 1,000 feet using the sound propagation
model described previously.
At this distance, the WTG produces a steady A-weighted level of 44.8 dB. Also
displayed in this plot are the criteria used by Kern County and disturbance threshold
used in the UK. Relative to the Kern County criteria, the measured levels are 9 to 15 dB
lower, with the biggest difference occurring at the lowest frequencies. Relative to the UK
threshold, the measured levels are well below the criteria at the lowest frequencies (2 to
40 Hz), while from 50 to 125 Hz, they are below or equal to the threshold. From 4 to 40
Hz, the measured levels are also below the audibility threshold (O’Neal et al. 2009).
Figure 14.5-5 also indicates the difference between the WTG operating and not
operating at a wind speed of 7.2 m/s. Below 50 Hz, whether the WTG is operating or
not, there is no effect on the measured noise levels.
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85
Operating
80

Not Operating
Kern Co Limits

Sound Pressure Level, dB
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UK Disturbance
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50
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5
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2.
5
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15

35

1/3 Octave Band Center Frequency, Hz
Figure14.5-5

14.6

Measured one-third octave band noise levels for a WTG
operating and not operating as installed in Montezuma
Hills wind energy project similar in sound power level
to those WTGs considered for Shiloh III

CONSTRUCTION EQUIPMENT NOISE

The use of construction equipment would also generate noise that would be temporarily
added to existing noise levels in the Shiloh III Wind Energy Project Area. Typical noise
emission levels for heavy-duty construction equipment are presented in Table 14.6-1.
Table 14.6-1

June 2010

Typical Construction Equipment Noise
Levels at 50 Feet from Sound Source

Equipment

Noise Level (L eq )
(50 feet from Noise Source)

Backhoe

80

Bulldozer

85

Concrete Mixer

85

Crane

85

Excavator

85

Generator

80

Pneumatic Tools

85

Scraper

85
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Table 14.6-1

Typical Construction Equipment Noise
Levels at 50 Feet from Sound Source
Noise Level (L eq )
(50 feet from Noise Source)

Equipment
Truck (concrete and
supplies delivery)

84

Vibratory Compactor

85

Source: U.S. Environmental Protection Agency 1971

14.7

SIGNIFICANCE CRITERIA

The criteria listed below were considered in the evaluation of potential impacts due to
noise related to construction and operation. The Shiloh III Wind Energy Project may be
considered to have an impact if it would:

14.8



Expose persons to or generate noise levels in excess of standards
established in the local general plan or noise ordinance, or applicable
standards of other agencies;



Expose persons to or generate excessive vibration or groundborne vibration;



Cause a substantial permanent increase in ambient noise levels in the vicinity
of the project



Cause a substantial temporary or periodic increase in ambient noise levels in
the vicinity of the project;



Where a project is located within an airport land use plan or, where such a
plan has not been adopted, within two miles of a public airport or public use
airport, expose people residing or working in the project area to excessive
noise levels;



Where a project is within the vicinity of a private airstrip, expose people
residing or working in the project area to excessive noise levels;



Contribute to a noise level at or above 50-dBA CNEL or 44 dBA L eq as
measured at the at the exterior of any residential structure; and



Contribute to a noise level at or above 45 dBA CNEL at the interior of any
residential structure

IMPACT ANALYSIS AND MITIGATION

Impact NOI-1: Short-term Increase in Noise Levels during Construction
Site preparation and construction activities would temporarily increase noise levels at
residences in and around the Shiloh III Wind Energy Project Area. The noise would
occur mainly from heavy-duty construction equipment (e.g., graders, bulldozers,
backhoes, and drill rigs). As indicated in Table 14.6-1, the worst-case noise level for any
one piece of construction equipment would be 85 L eq at 50 feet. However, when
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equipment is used in combination, as it would be during construction, noise levels would
be higher.
A study conducted for the EPA in 1971 estimated noise levels of multiple pieces of
construction equipment associated with the overall various stages of construction. As
described in Section 14.1, sound level decreases with distance because sound waves
spread out, resulting in a reduction of sound pressure level of 6 dB per doubling of
distance from the source. Using this reduction, calculations were performed to
determine the distance at which noise levels associated with construction are reduced
to 60 dBA, 55 dBA, and 50 dBA. The calculations do not account for effects such as
terrain and height between noise source and receptor that could reduce noise at lesser
distances.
As shown in Table 14.8-1, construction activities within 1,260 feet would cause noise
above Solano County’s 50 dBA noise criteria. The noise would be greatest during
scraping, grading, and crane pad development, and excavation for the turbine
foundation. Road construction would also include using heavy equipment, and the noise
levels would be similar to excavation and grading. Once the pads are constructed and
the foundation excavated, the loudest source of noise would be the cranes lifting the
turbines into place. This impact is considered significant, and mitigation is required.
The Shiloh III Wind Energy Project does not involve new residential development and is
located just within 2 miles of a private airstrip or public airport (Travis Air Force Base, a
U.S. military airport, is located approximately 6.5 miles to the northwest, and the public
Rio Vista Airport is located approximately 1.9 miles to the east-northeast) and,
therefore, would not expose people or residences to excessive noise levels that are also
in the vicinity of an airstrip.
Table 14.8-1

Typical Construction Phase Noise Levels at 50 Feet from Sound Source and
Distances at Which Noise Reductions Would Occur
Approximate Distance (feet) to Reduce Noise to
Given L eq
Noise Level at 50
feet (L eq )a

60 dBA

55 dBA

50 dBA

Ground Clearing (Grading)

84 dBA

793

1,410

2,510

Excavation

89 dBA

1,410

2,510

4,460

Foundations

78 dBA

397

706

1,260

Erection (Installation)

87 dBA

1,120

1990

3,540

Finishing (Clean-up)

89 dBA

1,410

2,510

4,460

Construction Phase

Source: Derived from EPA 1971
Note:
a. Noise values levels used correspond to typical range of noise levels at an office building, hotel, hospital, school,
or public works construction site.
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Mitigation Measures NOI-1: Reduce Construction Noise
To reduce noise levels associated with construction of the Shiloh III Wind Energy
Project, the Applicant shall comply with the following measures:
a. Care of Equipment: Equipment engines shall be covered, and the Applicant
shall ensure that mufflers are in good working condition. This measure can
reduce equipment noise by 5 to 10 dBA (EPA 1971).
b. Restricted Work Hours: Work hours shall be restricted for all noise generating
construction activities from 7:00 a.m. to 7:00 p.m. Monday through Friday,
and from 8:00 a.m. to 6:00 p.m. on Saturdays and Sundays.
c. Equipment Location: All stationary equipment such as compressors and
welding machines shall be located away from noise receptors to the extent
practicable.
d. Pneumatic Tools: Pneumatic tools to be used within 1,500 feet of a residence
shall have an exhaust muffler on the compressed air exhaust. This shall be
included in the construction specifications.
e. Prior to issuance of any grading permit or building permit, whichever occurs
first, for the Project, the Applicant shall prepare a Construction Noise
Complaint Plan and submit it to the Solano County Department of Resource
Management for approval. The Construction Noise Complaint Plan shall detail
how the Applicant will respond to construction noise complaints, keep the
County apprised of the complaints, and document the resolution of those
complaints.
With the implementation of these mitigation measures, and the fact that construction
noise will be limited by the Shiloh III Wind Energy Project developer to the 6- to 9-month
construction period and daytime hours, this impact will be reduced to a less-thansignificant level.
Impact NOI-2: Long-term Increase in Noise during Operation of the Shiloh III Wind
Energy Project
Exterior Noise Impacts
As proposed, the Shiloh III Wind Energy Project would cause a long-term increase in
exterior noise levels at up to five residences in exceedance of Solano County’s noise
criteria (50 CNEL or 44 dBA steady noise level) during operation of the wind turbines.
As shown in Figure 14.5-2, noise levels at residences 11, 13, 18, 19, and 20 exceed
Solano County’s 44 dBA criteria for steady A-weighted noise levels allowable near
residences with noise levels ranging from approximately 2.6 to 8.5 dB over the criteria.
As presented in Table 14.8-2, noise levels at residences 11, 13, 18, 19, and 20 would
also exceed Solano County’s 50 dBA CNEL criteria, with levels ranging from
approximately 1.9 to 7.9 dB over the criteria. In addition, the increase of 3 dB threshold
commonly used for CEQA in assessing whether a proposed project would produce a
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substantial permanent increase in ambient noise levels at residences would be
exceeded at residence 19.
This impact is considered potentially significant, and mitigation is required. Table 14.8-2
presents the amount of noise reduction that would be required to achieve the 50 dBA
CNEL limit at the five residences. As noted earlier, at a CNEL of 50 dBA or less would
not result in a greater than 3 dBA noise increase over the wind-induced background
noise. The CNEL values will need to be calculated for the WTGs for any future revised
layout to determine where the CNEL of 50 dBA would be exceeded and mitigation
would be required.
Table 14.8-2

11
2.3

Amount of Noise Reduction (in dB) Required to Achieve the 50
dBA CNEL Limit for Each Residence Expected to Exceed the Limit
13
1.9

Residence Number
18
5.4

19
7.9

20
4.8

Interior Noise
With respect to interior noise at these residences, the Health and Safety Element of the
Solano County General Plan sets 35 dBA as the maximum allowable interior noise level
for interior residential spaces with the windows and doors closed. From Figure 14.5-2,
for the proposed layout, the continuous, steady-state exterior levels for all residences
are 50 dBA or less with the exception of residence 19, which is 52.5 dBA.
Achieving a corresponding interior continuous level of 35 dBA would require an exterior
to interior noise reduction of at least 15 dB. Based on previous residential noise
reduction measurements made in the Birds Landing area on both newer and older
structures, such reduction is likely (Illingworth & Rodkin 2010). The newer structures
with better sealed windows were found to produce noise reductions of about 22 to 26
dB with the windows closed based on a typical WTG noise spectrum (Illingworth &
Rodkin 2010). For older structures, the noise reductions ranged from 19 to 26 dB
depending on the amount of glass area and whether the windows had been replaced at
some time (Illingworth & Rodkin 2010).
Based on these data and the proposed WTG layout, the residences that may be
affected by the Shiloh III WTGs are expected to achieve the 35 dBA standard, and no
additional mitigation is required to meet the maximum allowable interior limit. In the
event that any WTGs are moved closer to a residence than proposed in the revised
turbine layout plan, the exterior noise level and subsequently the interior noise level
would need to be recalculated for the residence to determine if the maximum allowable
interior limit would be met.
With the implementation of this mitigation measure, this impact is reduced to a lessthan-significant level.
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Mitigation Measure NOI-2a: Reduce Operational Noise
The Applicant shall reduce or avoid impacts of operational noise by configuring the
proposed Shiloh III Wind Energy Project such that noise generated during operation of
the wind turbines will be maintained at or below a CNEL of 50 dBA (or the equivalent
steady A-weighted 44 dBA) at residences through implementation of the following
measures:
a. Based on implementation of the turbine configuration evaluated in Figure
14.1-1, noise is expected to exceed the equivalent steady A-weighted 44 dBA
and the CNEL 50 dBA at residences 11, 13, 18, 19, and 20. Prior to obtaining
a building permit for the affecting wind turbine or otherwise as noted, the
Applicant shall implement one or more of the following actions to reduce
noise below the criteria:
i. Provide to the County additional attenuation analyses, based on terrain
effects, nighttime wind speed, or other considerations, demonstrating that
the proposed configuration will not exceed the 50 dBA CNEL or equivalent
44 dBA steady A-weighted noise level criteria at any residences.
ii. Prior to beginning construction of foundations for the affecting turbines,
the Applicant shall provide the County with a written waiver from the
property owner, which shall:
a) Be subject to County approval and shall specify that the property
owner consents to allowing construction of one or more turbines that
would place their residence in exceedance of exterior noise limits (with
full disclosure of the estimated levels at the residence) and waives
their right to any noise mitigation by the wind energy operator after the
turbine(s) become operational; and
b) Shall be recorded with the Solano County Recorder, be binding on the
property as long as the turbines are in operation, and shall be
irrevocable.
iii. Relocate the turbines near the affected residences such that the exterior
noise level is no longer exceeded. Prior to starting construction, the
Applicant shall provide to the County for review and approval additional
noise data verifying conformance with County noise level criteria; and
b. Prior to obtaining a building permit for the affecting wind turbine, provide the
County with a plan that is subject to County approval for committing to
operational limitations or adjustments (e.g., partial “feathering” of the turbine
blades) during nighttime hours or other provisions that would be implemented
based upon noise complaints from nearby residents. Such limitations would
provide a basis for reducing the CNEL penalty imposed for nighttime noise.
The plan would not be implemented unless field measurements by the
Applicant verify that noise from nearby turbines substantially influences noise
levels at the residence and exceeds the 50 dBA CNEL (or equivalent steady
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A-weighted 44 dBA) criterion and the County has reviewed and approved
these measures.
c. If the Applicant modifies the turbine configuration subsequent to what has
been evaluated in this EIR, there is potential for the noise criteria of CNEL of
50 dBA (or the equivalent steady A-weighted 44 dBA) to be exceeded at
residences other than residences 11, 13, 18, 19, and 20. Therefore, prior to
obtaining a building permit for any potential affecting wind turbine, the
Applicant shall:
i.

Conduct a supplemental noise analysis and provide an acoustical report to
the County confirming that the noise criteria would be met at all
residences;

ii. If noise levels at any residences would exceed the criteria, the Applicant
shall implement one or more of the above measures a.i. to a.iii. (i.e.,
conduct further noise analysis to demonstrate noise levels would not be
exceeded, obtain a waiver from the landowner, and/or relocate the
affecting turbines).
With the implementation of mitigation to reduce operational noise, this impact will be
reduced to a less-than-significant level.
Mitigation Measure NOI-2b: Operational Noise Complaint Plan
To reduce and prevent impacts associated with operational noise, the Applicant shall
implement the following measures:
a. Prior to issuance of a building permit for the first wind turbine in the Shiloh III
Wind Energy Project, the Applicant shall submit an Operational Noise
Complaint Plan to the Solano County Resource Management Department for
approval. The plan shall detail how the Applicant will respond to operational
noise complaints, keep the county apprised of the complaints, and document
the resolution of those complaints. The Construction and Operational Noise
Compliant Plans may be consolidated into a single plan that addresses both
construction and operation.
b. Upon receipt of a reasonable complaint alleging that noise from the operation
of the turbines is causing noise levels at the exterior of a residence to exceed
the 50 dBA CNEL or 44 dBA steady noise level, except where a noise waiver
has been recorded on the affected property:
i.

The Solano County Building Official or the County Sheriff shall report the
matter to the Applicant and the Solano County Department of Resource
Management.

ii. The Solano County Department of Resource Management shall
commission, at the Applicant’s expense, a qualified acoustical firm to
conduct a site-specific study to verify whether noise levels routinely
exceed the 50 dBA CNEL criterion at the residence and whether these
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levels can be attributed, at least in part, to the operation of specific Shiloh
III turbines. All findings shall be consolidated into a single report. The
acoustical firm shall be authorized to require that the Applicant cease
operation of the specified turbines at such times as may be necessary for
a period not to exceed 10 days to verify that the noise levels at the
residence would be noticeably reduced (3 dB decrease in sound levels) by
modifications to or restrictions on the operation of the specified Shiloh III
turbines. Upon verification of the complaint, the qualified firm shall identify
the circumstances and measures that could be undertaken to ensure
conformance with the 50 dBA CNEL (or 44 dBA equivalent) standard.
iii. For 30 days after the receipt of the verification of the complaint and
mitigation recommendations, the Applicant shall attempt in good faith to
negotiate a resolution of this matter with the party making the allegation
and shall report any such resolution to the Solano County Department of
Resource Management in a timely manner.
iv. If a resolution of the complaint is not achieved within 30 days, and as
determined by the Solano County Department of Resource Management,
the Applicant shall implement one or more of the recommendations
specified in the acoustical report (Appendix E) to achieve conformance
with the applicable standards, which may include turbine relocation.
The Applicant and the County would not be responsible for responding to turbinerelated noise complaints affecting a property where the property owner, at the time of
Project construction, recorded on the property an irrevocable noise waiver, allowing
exterior noise from turbines in excess of Solano County's noise thresholds.
With the implementation of this mitigation measure, this impact is reduced to a lessthan-significant level.
14.9
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15.0 PUBLIC SERVICES AND UTILITIES
15.1

ENVIRONMENTAL SETTING

15.1.1 Public Services
Public services in the Shiloh III Wind Energy Project Area include police, fire, medical,
recreation, and educational services.
Police
Solano County Sheriff’s Office has two locations, Vallejo and Fairfield. The Solano
County Sheriff’s Office provides a variety of law enforcement services for
unincorporated sections of Solano County, including the Project area. The Solano
County Sheriff’s Office Dispatch Center dispatches law enforcement and fire services
for the Solano County Sheriff’s Office, Rio Vista/Delta Fire Districts, and Montezuma
Fire Protection District on a 24-hour basis (Solano County 2010). The nearest city police
department is in Rio Vista, approximately 2 miles east of the nearest Project area
boundary. The Solano County Office of Emergency Services (OES) is in charge of
protecting lives and property of Solano County residents in the event of natural or manmade disasters. OES trains and responds to disasters and any emergency related
function that supports the Sheriff’s Office (Solano County 2010).
Fire
The Montezuma Fire Protection District provides fire and rescue services to the Project
area. There are four fire stations equipped for grass fires operated by this district,
including one at Birds Landing Road; one on Collinsville Road, near Collinsville; one on
Shiloh Road; and one in Rio Vista. The Fire District covers an area of approximately
150 square miles, with an estimated population of 1,200, and maintains a staff of 34
trained professionals (Montezuma Hills Fire District 2006; Montezuma Fire Protection
District 2010). The Montezuma Fire Protection District does not report their average
response times (Solano County 2008a). The Rio Vista Fire Department also provides
fire and rescue services to the City of Rio Vista and surrounding areas, including the
Project area. The department’s total coverage area is approximately 100 square miles,
with an estimated population of 5,000 (City of Rio Vista 2004). The department is
dispatched by the Solano County Sheriff’s Department and receives as-needed support
from the County and State OES.
Medical
Major hospitals within Solano County are located in Fairfield, Vacaville, and Vallejo
(Solano County Administrator’s Office 2003). The Solano Emergency Medical Services
Cooperative (SEMSC) handles emergency response in the County, including the
Project area. The cooperative includes six of the county's seven cities and County. As a
joint parties agreement, the SEMSC provides prehospital emergency care for any
person within the jurisdiction of the agency through a single ambulance service that
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employs both paramedics and Emergency Medical Technicians. In addition, response
times are reduced by having fire departments and districts respond with emergency
medical services personnel (Solano County 2008b). The Rio Vista Fire Department also
provides a minimum of emergency medical technician-level care 24 hours per day (City
of Rio Vista 2004).
Recreation
Recreation areas near the Project area are described in Chapter 16.0, Recreation.
Education
Solano County is composed of seven K-12 school districts (Solano County 2008b). The
schools serve approximately 71,000 students collectively. There are also many private
schools and home or independent study programs (Solano County Office of Education
2006). Students in the Project area are typically enrolled in the Fairfield-Suisun, River
Delta, Travis, and Vacaville school districts. The River Delta Unified School District
provides school bus service to the Project area, as does the special education program
of the County, although only for qualifying students (River Delta Unified School District
2004). Colleges in the County include four campuses of Solano County Community
College, University of Phoenix in Suisun City, California Maritime Academy in Vallejo,
Touro University on Mare Island, Saint Mary’s College Extended Program in Fairfield,
and Chapman University at Travis Air Force Base (AFB) and in Fairfield (Solano County
2010).
15.1.2

Public Utilities

Public utilities in the Project area include water, sewage, solid waste disposal, gas, and
electricity.
Water
Because land in the Project area is suitable for dry-land farming and grazing activities,
the farms do not require irrigation or other large-scale water use. According to the
Solano County 2008 General Plan FEIR, rural residential landowners in the
unincorporated areas of the County provide most of their own water for domestic uses,
largely from individual shallow groundwater wells (Solano County 2008a).
Sewage
The majority of residences and establishments in unincorporated areas of the County,
including the Project area, largely maintain their own sewer systems (e.g., stand alone
septic tanks) under the authority of the County Environmental Health Services Division
(Solano County 2008b, Solano County 2010).
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Solid Waste Disposal
Disposal of nonrecyclable solid wastes generated in the unincorporated county are
directed to one of two privately owned landfills: the Potrero Hills Landfill, located near
State Route (SR) 12 and Suisun City approximately 10 miles from the western Project
boundary, and the Hay Road Landfill, located on SR 113 east of Vacaville
approximately 9 miles from the northern Project boundary (Solano County 2008b). State
law (Assembly Bill 939) requires at least 50 percent diversion of solid waste from
landfills to recycling facilities. The unincorporated county does not have its own
recycling facility; however, recyclable materials from unincorporated areas are accepted
by recycling facilities located in the cities (Solano County 2008b). While Rio Vista does
not have a drop-off recycling center, Mount Diablo Recycling in Pittsburg, Recycle It in
Fairfield, and Alco Iron and Metal Company in Vallejo accept specific recyclable
materials depending on the facility (Solano County 2010).
Gas and Electricity
Pacific Gas and Electric (PG&E) supplies electricity to Solano County, including the
Project area. Gas and electrical use in the Project area is mainly residential, and many
gas pipelines are present for distribution. Power lines and towers cross the Project area
and connect with the Bay Area grid.
Frequency-Based Communications
In addition to gas and electric utilities, frequency-based communication signals traverse
the Project area. These include microwave, radio/television, and aircraft navigation
signals. Because of the height of the turbines and disturbance caused by the wind
turbines, the blades may affect signal transmission and reception. Background
information regarding these means of communication is provided below, followed by
identification of frequency-based communication paths in the Project area.
Microwave
Microwaves are electromagnetic waves that carry telephone, video, digital, and other
information to users. Cellular telephone towers are typical examples of microwave
communication system components. Microwave signals transmit along clear lines of
sight, providing reliable point-to-point and highly directional communication, particularly
for the telecommunications industry. Microwaves also use a higher frequency band,
which increases the capacity and efficiency of the microwave networks. Microwaves are
relayed by a series of dish- or antenna-equipped stations. These stations receive and
transmit in one direction so as to minimize conflict with other microwave frequencies.
Wind turbines can cause a distortion of communication signals by creating physical
obstructions to the clear line of sight conditions. Therefore, reliability of the transmission
is reduced when obstructions are located between transmitters. Microwave paths can
be identified within a project area through a licensed Microwave Search and Worst
Case Fresnel Zone (WCFZ) Analysis. This analysis provides a map with the location of
June 2010

15-3

Shiloh III Wind Energy Project
Draft EIR

15.0 Public Services and Utilities

microwave paths and the WCFZ around each path. Microwave transmission can be
obstructed if structures, such as wind turbines, are located within a WCFZ (American
Wind Energy Association 2008). Microwave Paths in the Project area are depicted in
Figure 15.1-1.

Figure 15.1-1

Microwave Paths in the Project Area

Electromagnetic interference (EMI) is another common problem in microwave
communication. EMI can result from contact between microwave signals and metallic
structures such as house siding, large trucks, power lines, other microwave
communication stations, and wind turbines.
Large structures can also interfere with “side lobes” emitted by microwave antennas
(Evans Associates 2006). A side lobe is a segment of an antenna wave pattern that is
located in a direction different from that of the lobe containing the maximum power. Side
lobes can pick up signals that are reflected from nearby obstructing objects, even
though these reflected signals are not in the main microwave transmission path. This
unwanted reception can cause off-axis receiver interference.
A recent study conducted by Evans Associates to identify existing frequency-based
communication paths in the Montezuma Hills and surrounding area indicated that an
extensive number of profiles cross the Montezuma Hills in the vicinity of the Project
(Evans Associates 2009). Thirteen active microwave paths were identified as
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intersecting the study area. A previous version of the preliminary turbine layout was
used to evaluate which turbines were located within 100 meters of the Worst Case
Fresnal Zone (WCFZ) of a microwave path, the zone where siting of obstructions should
be avoided. In the study, twelve turbines were located within 100 meters of the WCFZ of
a microwave path. The preliminary turbine layout has been modified since the study
was completed; therefore, the number of turbines that are located within 100 meters of
the WCFZ of a microwave path cannot be verified. In addition, as they are currently
sited, it is unknown whether any of the turbines penetrate the WCFZ of a microwave
path.
Radio/Television
The Project area receives television and radio signals from Bay Area and Sacramento
stations, although signal strength varies depending on receptor location in relation to
hills. Satellites often supplement cable for television access in the Project area. Twenty
licensed land mobile sites, fixed radio facilities or television/radio towers, are located
within two miles beyond the Project boundary (Evans Associates 2009).
Off-air television signals, signals that can be received from broadcast facilities on a
television receiver, can be distorted by reflections from the turbine blades and by the
reduction of the signal passing through the wind turbines. Multipath distortion and
ghosting may be caused by the reflections while variation in the contrast and brightness
of the signal may be caused by the blade motions. These effects apply only to analog
modulated television signals; digital signals are not affected in the same way (American
Wind Energy Association 2008).
Video failure in digital TV receivers can occasionally occur because of multipath
interference, which is caused by signals reflected by the blades arriving at the viewer’s
TV antenna at the same time as the direct signal. This is especially true if the receiver
location is in a valley or a place of low elevation. The Project area is primarily served by
Sacramento and Stockton stations since the transmitters are closer than San Francisco
and Oakland stations. Residences in or near the Project boundary, specifically those
that point their outdoor antennas through the turbine area, utilize “rabbit ear” antennas,
or older DTV receivers, could potentially experience video disruption.
A search of the Federal Communications Commission’s (FCC) database revealed that
no AM (amplitude modulation) broadcast facilities are located within 3 kilometers (km)
beyond the Project area boundary. The closest AM radio station is KTKZ in
Sacramento, approximately 40 km (25 miles) from the Project area (Evans Associates
2009). In addition, based on an FCC database search, most of the FM stations located
less than 44 miles from the Project area should be received without significant
disruption.
Unlike microwave and television signal disruption, radio broadcast signals are generally
not affected by wind turbines because the signal spreads out in several directions.
Therefore, a single structure such as a wind turbine will not obstruct a radio broadcast
signal; however, obstruction of a radio broadcast signal can occur if the wind turbine is
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located in close proximity to a broadcast antenna (American Wind Energy Association
2008).
Aircraft Navigation
When invented more than 50 years ago, very high frequency omni-directional range
(VOR) navigational systems transformed the aviation industry (Wood 2004). VOR
systems enable pilots to easily navigate from one location to the next. Land-based VOR
stations emit high frequency signals that aircraft receive and use to determine their
bearing and distance from the station. Typically, VOR signals are received above
altitudes of 1,000 feet (304.8 meters) and operate on frequencies between 108 and 118
megahertz. VOR systems are now supplemented by global positioning systems (GPS).
A search of license databases revealed that no pertinent airspace navigation facilities or
cellular and PCS sites are found within the Project area. VOR stations are maintained
by the Federal Aviation Administration (FAA) and are located at Travis AFB, Concord,
Skaggs Island, Sausalito, and Oakland, from approximately 5.6 to 40 miles from the
Project area. Radar and other military communication systems are also installed at
Travis AFB and the U.S. Navy’s Mare Island, which are located approximately 5.6 and
25 miles, respectively, from the Project.
15.2
15.2.1

REGULATORY SETTING
Federal

National Telecommunications Information Administration/National Weather
Service
In order to identify federal government microwave communication systems, consultation
with federal agencies such as the National Telecommunications Information
Administration (NTIA) and the National Weather Service is necessary. The Government
Master File (GMF) is a classified database maintained by the NTIA that contains all of
the government telecommunications systems. Federal agencies operating
telecommunications systems in areas near wind project sites are notified by the NTIA.
The notification process includes site maps and a letter that contains a description of
the wind energy project, the type of turbines, and turbine locations, if known. The NTIA
issues the letter to the Interdepartmental Radio Advisory Committee (IRAC). IRAC
consists of government agencies, such as the Department of Defense, Department of
Justice, FAA, and the Department of Homeland Security, that operate radar or
telecommunication systems. An NTIA response to a consultation request will state that
government telecommunications concerns within the Project area have not been
identified or it will identify potential impacts that will have to be addressed in
coordination with the relevant agencies. It is also important to note that the IRAC
consultation process may not reach all relevant federal entities; therefore, it is possible
that a federal agency may raise concerns about radar system impacts outside of the
IRAC process (American Wind Energy Association 2008).
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15.2.2

State

California Integrated Waste Management Board
As a state agency, the California Integrated Waste Management Board (CIWMB) is
under the umbrella of the California Environmental Protection Agency. The CIWMB is
responsible for the oversight, management, and tracking of California’s solid waste. The
Integrated Waste Management Act of 1989 (Assembly Bill 939) mandates that
California’s jurisdictions divert 50 percent of their solid waste from landfills (Solano
County 2008b).
15.2.3

Regional

Regional Water Quality Control Boards
The State Water Resources Control Board was created in 1967 to allocate water
resources and to protect water quality and is divided into nine Regional Water Quality
Control Boards (RWQCBs). The mission of the RWQCBs is to develop and enforce
water quality objectives and implementation plans to best protect the state’s waters.
Solano County lies within the jurisdiction of both the San Francisco Bay RWQCB and
the Central Valley RWQCB (Solano County 2008b). The majority of the Project area lies
within the Central Valley RWQCB jurisdiction, and the westernmost portion of the
Project area—six turbines sited west of Olsen Road—lies within the San Francisco Bay
RWQCB jurisdiction.
Resource Management Plan for the Primary Zone of the Delta
The Delta Protection Act of 1992 (Public Resources Code Section 29760 et seq.)
requires the Delta Protection Commission (DPC) to prepare, adopt, and maintain a
comprehensive long-term resource management plan for land uses within the Primary
Zone. Because of the Delta’s location between major population areas and its flat
terrain and general lack of development, the Delta has a high value as a utility and
transportation corridor. Local governments regulate the utilities that serve Delta
residents and visitors, including potable water, sewage disposal, and solid waste
removal, as described above (Delta Protection Commission 2002).
The goal of the DPC’s resource management plan, the Resource Management Plan for
the Primary Zone of the Delta, is to “protect the Delta from excessive construction of
utilities and infrastructure facilities, including those that support uses and development
outside the Delta. Where construction of new utility and infrastructure facilities is
appropriate, ensure the impacts of such new construction on the integrity of levees,
wildlife, and agriculture are minimized.” The Utilities and Infrastructures Element
summarizes 12 findings, 7 policies, and 12 recommendations regarding utility and
transportation corridors, railway rights-of-way, water resources, solid waste, and
sewage disposal (Delta Protection Commission 2002). The nearest Project boundary is
located 1.7 miles from the Primary Zone of the Sacramento-San Joaquin Delta.
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15.2.4 Local
Solano County General Plan
The Resources Chapter of the Solano County General Plan specifies requirements for
use permit applications within wind resource areas. Submittal requirements include
“notification of application filing to microwave communications link owners within 2 miles
of the proposed installation” (Solano County 2008b).
In addition, the Public Facilities and Services Chapter of the General Plan states the
following policies and implementation programs:
PF.P-19: Minimize the consumption of water in all new development.
PF.I-29: Expand waste minimization efforts, including household recycling, food
waste and green waste recycling, business paper recycling, and construction and
demolition recycling. Require commercial and industrial recycling. Require
building projects to recycle or reuse a minimum of 50 percent of unused or
leftover building materials.
PF.I-35: Coordinate with the fire districts and CAL FIRE during project review to
ensure that all new development incorporates appropriate fire-safety techniques,
including fire-safe building materials, early-warning systems, adequate clear
spaces and fuel reduction, adequate escape routes and facilities, fire breaks, and
sufficient water supply systems for fire suppression.
PF.P-41: In the review and approval of County and City projects, identify and
consider the law enforcement needs generated by the project.
PF.P-50: Locate, design, and construct transmission lines in a manner that
minimizes disruption of natural vegetation, agricultural activities, scenic areas,
and avoids unnecessary scarring of hill areas.
PF.I-55: Encourage local utility companies to provide high speed wireless
internet access for all residents; prioritize developing transmission lines for solar,
wind, and other alternative energy sources; and ensure resiliency and redundant
access to the utility grid.
Solano County Zoning Ordinance
Section 28.50 of the Solano County Zoning Ordinance requires that turbines be filtered
and/or shielded to prevent the emission of radio frequency energy, which could cause
communications interference (Solano County 2010). The ordinance also states that
alternative mitigation for such potential interference may be proposed.
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15.3

SIGNIFICANCE CRITERIA

The criteria listed below were considered in the evaluation of potential impacts on public
services and utilities during construction and operation. The Shiloh III Wind Energy
Project may be considered to have an impact on public services and utilities if it would:

15.4



Result in substantial adverse physical impacts associated with the provision
of new or physically altered governmental facilities—or the need for new or
physically altered governmental facilities, the construction of which would
cause significant environmental impacts—in order to maintain acceptable
service ratios, response times or other performance objectives for police
protection, fire protection, medical and educational services;



Exceed wastewater treatment requirements of the applicable Regional Water
Quality Control Board;



Require or result in the construction of new water or wastewater treatment
facilities or expansion of existing facilities, the construction of which would
cause significant environmental effects;



Require or result in the construction of new storm water drainage facilities or
the expansion of existing facilities, the construction of which could cause
significant environmental effects;



Require new or expanded entitlements for water supplies;



Result in a wastewater treatment provider which serves or may serve the
Project having inadequate capacity to serve the Project’s projected demand in
addition to the provider’s existing commitments;



Be served by a landfill with insufficient permitted capacity to accommodate
the Project’s solid waste disposal needs;



Conflict with federal, state, and local statutes and regulations related to solid
waste;



Interfere with existing microwave communication;



Cause degradation in existing television and radio reception;



Interfere with existing civilian or military navigation systems; or



Conflict with local, state, or federal statutes and regulations related to public
utilities and services.

IMPACT ANALYSIS AND MITIGATION

Impact PSU-1: Public Services
The Project could increase demand for police, fire, medical, and educational services.
Impacts regarding recreational services and fire risks are addressed in Chapters 16,
Recreation, and Chapter 17, Safety, respectively.
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During operations, a maximum of 6 employees would provide maintenance and security
for the Project. This small number of workers would not increase the demand for
emergency response services above the existing baseline conditions. Public access to
the wind turbines would be restricted to avoid potential safety hazards and vandalism,
as further discussed in Chapter 17, Safety. In addition, all turbine towers would be
locked. These measures would minimize the need for police surveillance and response,
so there would be no significant impact on the capacity of the police to maintain
acceptable service ratios, response times, or other performance objectives.
However, construction and operation in the Project area could increase the demand on
the Montezuma Fire Protection District and Rio Vista Fire Department. Given the dry,
grassy environment, the wind resource area is classified as high risk for grass fires
(Solano County 2008b). During the construction phase, heavy equipment and
passenger vehicles driving on vegetated areas before clearing and grading could
increase the danger of fire. Heated mufflers could light surrounding vegetation on fire. In
addition, during operation, lightning strikes on wind turbines could create power surges
that might start a fire (Reynolds 2004). Therefore, the construction of the Project could
potentially affect the capacity of fire personnel to maintain acceptable service ratios,
response times, or other performance objectives. To minimize the potential for grass
fires, the Project would be required to develop and implement a Grass Fire Control
Plan, as described under Mitigation Measure SA-5.
During construction, the Applicant has estimated that they would employ 80 to 300
construction workers. While the maximum number of workers is likely to be less than
300 considering that the Applicant’s Shiloh II Wind Energy Project estimated up to only
100, the potential influx of up to 300 people during construction could temporarily
increase the need for emergency medical services in the Project area. While restricting
access to only properly trained personnel would reduce the likelihood of accidents and
thus the need for emergency medical care, Mitigation Measure SA-2b would require a
Health and Safety Plan, which would reduce potential impacts to emergency service
capabilities to less than significant. During operation, the small number of full-time staff
(up to 6 staff) would result in little change to the existing baseline demand.
As discussed in Chapter 13, Land Use and Population, direct population growth would
not occur during the construction and operation of the Project. Although approximately
80 to 300 construction contractors would be employed during Project construction, it is
expected that construction-phase workers would either already live near the Project or
in nearby cities and metropolitan areas. Therefore, this temporary increase in persons
working in Solano County would not have a noticeable impact on population, and there
would be no increase in the population of school-age children in the Project area.
During operation, the Project would employ a maximum of 6 employees; therefore,
demands on local school districts are not expected to change. Construction and
operation of the Project would not affect the capacity of educational personnel to
maintain acceptable service ratios or other performance objectives.
Over all, impacts on public services are expected to be less than significant, with the
exception of fire and emergency service impacts, as noted above. The implementation
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of Mitigation Measures SA-2b and SA-5 would reduce these impacts to less than
significant.
Impact PSU-2: Public Utilities
The Project could increase demand for water, sewage, solid waste disposal, and gas
and electrical services.
During construction, portable restrooms would be provided by an appropriate contractor
for use by the construction crews, in accordance with Division of Environmental Health
requirements. The restroom contractor would also either replace the portable restrooms
periodically or arrange for them to be emptied in the appropriate manner. Construction
refuse and solid waste generated from construction activities would be stored at the
temporary staging area and periodically disposed of at the Potrero Hills Landfill by the
contractor. Because of the temporary nature of construction, the Project is not expected
to have a significant impact on the landfills’ permitted capacity to accommodate the
Project’s solid waste disposal needs.
The construction contractor would provide drinking water to the construction crews from
an off-site source. Water for the watering trucks would be obtained from local water
suppliers in the area. Many of the residences in the Project area rely on wells for their
drinking water supply. Construction of the Project would not damage or disrupt on-site
wells supplying domestic water. With the exception of six turbines, the majority of the
Project’s wind turbines are proposed to be sited at least 1,227 feet from any residence.
During the operation phase of the Project, the existing facilities at the Shiloh II
operations and maintenance (O&M) building would be used. The existing Shiloh II O&M
facility has the capacity to service additional staff and would not have to be significantly
upgraded. Water for bathroom use is provided by an on-site well and drains to an onsite septic system. Drinking water from an on-site well is available, but bottled water
from a delivery service is also provided. Current gas and electricity supplies to the
existing O&M building are also sufficient to support the additional staff. Therefore, no
impacts on water, sewage, and energy services from construction or operation would be
expected.
The Project would connect to the existing PG&E 230-kV gen-tie line located within the
PG&E system grid controlled by the California Independent System Operator
Corporation (CAISO). Connection to this grid would not cause any disruptions within the
PG&E grid or to any residences in the area.
Impact PSU-2 is considered less than significant because the Project is not expected to
have a significant impact on the landfills’ permitted capacity to accommodate the
project’s solid waste disposal needs, and no impacts on water, sewage, and energy
services from construction or operation would be expected. Therefore, no mitigation is
required.
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Impact PSU-3: Interference with Microwave Transmissions
Wind turbine towers could interfere with existing microwave communication paths that
traverse the Project site; however, as discussed previously in Section 15.1.1, Evan’s
Associates’ microwave study is based on an outdated turbine layout. Therefore, it is not
possible at this time to determine if any turbines, as currently proposed, would penetrate
or be potentially located within 100 meters of the WCFZ of a microwave path. Besides
direct obstruction of microwave transmission paths, wind turbine towers may also
interfere with “side lobes” emitted by nearby microwave antenna. The side lobes may
pick up signals reflected by the turbines, even if the turbines are located outside the
main microwave transmission path. Although the wind turbine blades have been
designed so as to allow some transmission of frequency-based communication, the
potential communication pathway interference is a significant impact.
Implementation of Mitigation Measure PSU-3 would reduce potentially permanent,
localized impacts on microwave communication to less than significant.
Mitigation Measure PSU-3: Notification and Siting
In order to reduce potential impacts on microwave transmissions and radio frequency
facilities, prior to construction the Applicant shall:
1. Conduct a revised study and prepare a report on the effect upon nearby FCC
licensed microwave and fixed station radio frequency facilities due to the
construction of the Project. The report shall describe the results of the study
and analysis to determine the locations of FCC microwave and fixed station
radio frequency facilities that may be adversely impacted as a result of the
construction of wind turbines in the Project area.
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The revised study and report shall be prepared by a qualified professional
telecommunications and technology design firm with experience
evaluating impacts on microwave transmissions and radio frequency
facilities.



The report shall be based on the final siting plan of the Project’s turbines
and shall describe impact zones and recommendations concerning
individual wind turbine siting to avoid impacts.



The study shall also evaluate the effect of proposed turbines on radio
communication at Sandy Beach Park.



If specific turbines are found to adversely impact FCC microwave facilities,
the turbines shall be re-sited to avoid impacts.



If turbines are found to substantially degrade fixed station radio frequency
facilities or radio communication at Sandy Beach Park, they shall be resited to ensure interference is reduced to acceptable levels. Alternatively,
the Applicant shall upgrade or relocate affected radio transmitter
equipment to ensure interference is reduced to acceptable levels.

15-12

Shiloh III Wind Energy Project
Draft EIR

15.0 Public Services and Utilities



All report results shall be submitted to Solano County at least 30 days
prior to construction, and are subject to review and approval by the
County.

2. No turbine or meteorological tower shall be installed in any location along the
major axis of an existing microwave communications link. Wind turbines and
meteorological towers shall be sited outside of microwave paths to avoid
potential conflict with microwave communication signals.


The Applicant shall confirm the geographic coordinates and heights of the
microwave antennas through a land survey to confirm that all turbine
locations will conform to the applicable provisions of the California Building
Code with respect to WCFZ.



Turbines may require an adjustment in location depending upon the
results of the land survey. Prior to construction, the Applicant shall submit
a report by a licensed engineer based on the revised turbine locations to
the County verifying that no turbines would be located within an existing
microwave path.

No turbine or meteorological tower shall be installed in any location where its
proximity with other fixed broadcast, retransmission or reception antenna for
radio, television, internet service, wireless phone, or other communications
systems would produce EMI with the signal transmission or reception of such
facilities.
3. Prior to the issuance of building permits, the Applicant shall:
a. Provide notification of proposed locations and heights of turbine and
meteorological towers to all owners of frequency-based communication
stations, towers, and microwave station owners as recorded by the
FCC, television and radio station owners, and owners of any other
unrecorded but physically observed cellular, PCS, or other mobile
communications service antennas within 2 miles of the Project.
b. Notify all land mobile licensees identified in the microwave study by
letter and describe the specific turbine locations and the estimated
Project impact.
c. Search all cellular and PCS antennas on site since their locations may
not be tabulated in the available FCC records.
d. The Applicant shall resolve any anomalies identified by receiving
equipment modifications or installation of satellite dishes in appropriate
cases. Additional options for resolution include installation of a highergain outside antenna to increase the strength of the direct wave.
4. In the event that a complaint is received regarding microwave or land mobile
pathway interference, the Applicant shall appropriately and satisfactorily
resolve receiver interference through coordination with owners of frequencybased communication stations and towers and is responsible for any
remediation necessary to restore the affected communication signal at a
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minimum to pre-turbine or meteorological tower installed levels. Possible
actions include installation of high-performance antennas at nearby
microwave sites, if required.
Impact PSU-4: Interference with Television or Radio Reception
Wind turbine towers could interfere with existing television or radio signals that traverse
the Project site. There are 20 television or radio towers in the vicinity of the Project.
One of the facilities, KMA712, would be within range of proposed Project turbines that
could result in a significant impact. Turbines could have a cascaded effect and result in
a minor amount of time variance to the low frequency carrier. The Applicant’s study to
determine the locations of federally-licensed microwave and fixed station radio
frequency facilities that may be adversely impacted by the Project recommended that
the licensee of the facility, Hess Communications Corporation, be notified of the nearby
turbine construction (Evans Associates 2009).
No sites are registered under Travis AFB or as cellular or PCS sites. All 20 of the towers
are located within approximately 2 miles of one or more of the proposed turbines and
can be expected to cause minor time-varying signals for mobile receiver stations within
the Project area and immediately adjacent to its boundaries.
A search of the FCC’s database revealed no AM facilities within the required notification
distance of 3 kilometers (or approximately 2 miles as stated above) beyond the Project
boundary. The closest AM radio station is KTKZ in Sacramento approximately 40 km
(25 miles) from the Project area. Therefore, there should be no reasonable expectations
of disruptions in transmitted radiations on the AM band due to the presence of the
turbines. Occasionally, depending upon ground conditions, local AM receivers may
experience slight signal changes due to local effects. Signal fluctuations of FM
broadcast facilities may be experienced by a few locations due to the signal fluctuations
in time with the turbines’ blade rotors but receiver automatic gain control should be able
to manage these variations (Evans Associates 2009).
The Solano County Parks and Recreation Department use communications via park
vehicle radios and hand-held radios (walkie-talkies) with Sheriff’s dispatch while
patrolling Sandy Beach Park. The signal from the park must reach to the central area of
the County in order to be picked up by Sheriff’s dispatch. There are some existing
problems reaching the Sheriff’s dispatch with radios from parts of Sandy Beach Park
due to the topography, and park staff has a concern that new wind turbines installed in
the Montezuma Hills might exacerbate the existing problems.
The width and height of the wind turbine blades would be a significant fraction of a
wavelength at very-high-frequency and ultra-high-frequency levels, which are used for
television and radio communication. Significant disruption of land mobile services is not
expected. A moderate impact on over-the-air television signals may occur in the Project
area, but it is expected to affect relatively few receivers and a limited number of
television stations. This disruption should dissipate for locations up to 2 – 3 miles away
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from a turbine. The Evans Associates report assumes 2,240 households within an area
could likely be affected. Based on the estimate that 10 percent of receiver locations may
be affected to some extent within 3 miles of a large turbine, and conservatively
estimating that 50 percent of the households rely on over-the-air TV programming,
approximately 112 HDTV receiving locations may be affected (Evans Associates 2009).
Any anomalies that are encountered should be resolved by receiver equipment
modifications or installation of satellite dishes, in extreme cases. The Project wind
turbines have the potential to cause degradation in existing television and radio
reception, and the impacts are significant.
Implementation of mitigation measure PSU-3 would reduce this impact to less than
significant.
15.5

REFERENCES

American Wind Energy Association. 2008. Wind Energy Siting Handbook. Prepared by
Tetra Tech EC, Inc. and Nixon Peabody LLP. Contributors include Aviation
Systems Inc. and Comsearch.
City of Rio Vista. 2004. Welcome to the City of Rio Vista. Available online at http://ci.riovista.ca.us. Follow links to Police and Fire Departments. Accessed on March 30,
2006.
Delta Protection Commission. 2002. Land Use and Resource Management Plan for the
Primary Zone of the Delta. Available: http://www.delta.ca.gov/plan.htm.
Accessed: March 30, 2010.
Evans Associates. 2009. Engineering Report Concerning the Effect Upon Nearby FCC
Licensed RF Facilities Due to the Construction of a Wind Turbine Farm in Solano
County, California “Shiloh III.” December 9, 2009. Prepared for enXco
Development Corporation.
Montezuma Hills Fire District. 2006. Personal communication with E & E on March 30,
2006.
Montezuma Fire Protection District. Available:
http://www.montezumafiredistrict.com/index.html. Accessed: February 12, 2010.
Reynolds, James. 2004. Lightning at Wind Farms Could Start Fires.
http://thescotsman.scotsman.com/scotland.cfm?id=966462004. August 20, 2004.
Accessed on March 31, 2006. Published in the Scotsman.
River Delta Unified School District, Transportation Department. 2004. Personal
communication with E & E on August 3, 2004.
Solano County. 2007. Final Environmental Impact Report for the Montezuma Wind
Project. Prepared by Ecology and Environment, Inc.
June 2010

15-15

Shiloh III Wind Energy Project
Draft EIR

15.0 Public Services and Utilities

Solano County. 2008a. FEIR Solano County 2008 Draft General Plan. Prepared by
EDAW AECOM Sacramento, CA. Page 2-86, 4-135.
Solano County. 2008b. Solano County General Plan. Prepared by: EDAW, Inc. and
Englebright and Associates. December 2008. Solano County, CA.
Solano County. 2010. Amendment to the Final Environmental Impact Report for the
Montezuma Wind Project. Prepared by Ecology and Environment, Inc.
Solano County. 2010. Solano California Homepage. Follow links to Contact Us,
Dispatch Center, OES, Schools, Environmental Health, Recycling Guide,
Resource Managment. Available: http://www.co.solano.ca.us. Accessed:
February 12, 2010.
Solano County Administrator’s Office. 2003. 2003 Facts and Figures.
http://webadmin/resources/CountyAdministrator/200506docs/vFmb_factsandfigur
es06.pdf. March 30, 3003.
Solano County, Department of Resource Management. 2008. Solano County Housing
Element, Part of the Solano County General Plan. October 2008. Solano County,
California.
Solano County Office of Education. 2006. Available:
http://www.solanocoe.k12.ca.us/apps/list.asp?Q=Internet%20Links%20%20Single%20Category&tit=District+Links&C=3. Accessed: March 30, 2006.

June 2010

15-16

Shiloh III Wind Energy Project
Draft EIR

16.0 Recreation

This page intentionally left blank

16.0 Recreation

16.0 RECREATION
16.1

ENVIRONMENTAL SETTING

Solano County offers several recreational opportunities, including horseback riding,
waterskiing, swimming, hunting, bird watching, picnicking, and scenic viewing. The
County park system manages four parks in the County: Sandy Beach Park, Lake
Solano Park, the Lynch Canyon Open Space Area, and Belden’s Landing. Belden’s
Landing and Lake Solano Park are located more than 5 miles away, and the Lynch
Canyon Open Space Area is more than 10 miles from the Project area. Natural
resource areas such as Suisun Marsh and the Sacramento River and Delta also provide
recreational opportunities.
Sandy Beach Park
Sandy Beach Park is one of four County parks in Solano County. The park is open yearround and offers a 24-hour boat-launching ramp, camp sites, picnic grounds, and a
sandy beach stretching over a half-mile. Additional recreational activities enjoyed at the
park are jet-skiing, pleasure boating, wind surfing, sailing, and sun bathing (Solano
County, date unknown). The park is located 0.8 miles to the south of the southernmost
edge of the Shiloh III Wind Energy Project.
Western Railway Museum
The Western Railway Museum, a private, nonprofit facility open to the public is located
along the south side of State Route (SR) 12, east of Shiloh Road. The museum is home
to over 50 historic streetcars and interurban electric trains from all over California and
other western states. The museum offers an electric train trip through the Montezuma
Hills area over the original historic main line of the Sacramento Northern Railway
(Western Railway Museum 2010). The museum is located 1.75 miles northwest of the
westernmost Project boundary. In addition, a regional County park may be developed in
this region in the future; however, the exact location has not been specified (Solano
County 2008).
Suisun Marsh
The Suisun Marsh is the largest contiguous brackish water marsh on the West Coast.
The Marsh encompasses 116,000 acres including 53,000 acres of managed wetlands,
27,700 acres of upland grasses, 6,300 acres of tidal wetlands, and 30,000 acres of bays
and sloughs. Activities that occur on the Marsh include waterfowl and duck hunting,
fishing, and bird watching (California Department of Water Resources, date unknown).
The Suisun Marsh Secondary Management Area is 1.5 miles west of the westernmost
edge of the Project boundary.
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16.2

REGULATORY SETTING

Solano County General Plan
The Park and Recreation Chapter of the Solano County General Plan includes the
following policies and implementation goals relevant to the Shiloh III Wind Energy
Project:

16.3



Objective 4, Policy A: Areas surrounding regional parks should be maintained
in open space or other compatible uses to protect the natural setting and
environment of the park site.



Objective 4, Policy B: Land use development proposals adjacent to regional
parks shall be reviewed for compatibility with natural and recreational features
and uses of the park.



Proposal 5: Development of a County-operated regional park near the
Western Railway Museum is proposed, generally south of SR 12 and east of
Shiloh Road, within the vicinity of the museum.

SIGNIFICANCE CRITERIA
The criteria listed below were considered in the evaluation of potential impacts on
recreation from construction and operation. The Shiloh III Wind Energy Project
may be considered to have an impact on recreation if it would:


Significantly conflict with existing or future area-wide or local recreation
policies or plans, including plans for parks or other special-use areas;



Create substantial incompatible adjacent land uses as defined by planning
documentation;



Permanently alter a recreational resource (for example, permanent clearing of
unique vegetation, habitat, or outstanding landscape characteristics for
operational facilities);



Result in the loss of 10% or more of an established or planned recreation site,
or prevent access to the site during its peak use periods or for more than one
year;



Significantly reduce the quality of the recreational experience; or



Increase the use of existing neighborhood and regional parks, resulting in
substantial physical deterioration;

Several of the criteria above were determined to be inapplicable to the Project and were
eliminated from further consideration. For example, the Project is consistent with
adjacent County land use designations as discussed in Chapter 6, Agriculture, and
Chapter 13, Land Use and Population. The Project would not permanently alter any
recreational resources because it would be constructed entirely on agricultural lands.
The Project would also not require relocation of construction workers and their families
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from areas outside of the Project area as discussed in Chapter 13, Land Use and
Population. Therefore, there would be no increase in the use of existing neighborhood
and regional parks.
16.4

IMPACT ANALYSIS AND MITIGATION

The analysis of temporary impacts is based on a 6- to 9-month construction period.
Potential visual impacts on recreational opportunities, for example impacts on the
Western Railway Museum and the Suisun Marsh, are analyzed further in Chapter 5,
Aesthetics. Potential long-term or permanent impacts on recreation related to waterfowl
are discussed in Chapter 8, Biological Resources.
Impact Rec-1: Impacts on the Quality of Recreational Experience
The Project would be unlikely to affect the recreational experience of individuals at the
Sandy Beach Park, the Western Railway Museum, and the Suisun Marsh.
Sandy Beach Park
Sandy Beach Park is located 0.8 miles from the southernmost edge of the Project
boundary; however, the majority of park use occurs on the shore of the Sacramento
River approximately a mile and a half from the nearest proposed wind turbine. Berms
along the western boundary of the park prevent views of the Project area. As a result,
the Project would not be expected to reduce the quality of the recreational experience at
the park. Visual impacts are discussed in more detail in Chapter 5, Aesthetic/Visual
Resources, and noise impacts are covered in Chapter 14, Noise.
Western Railway Museum
The Western Railway Museum, according to the Park and Recreation Chapter of the
General Plan, is a cultural facility and a significant tourist site within the County. Tourists
riding the train along the Sacramento Northern Railroad about a mile west of the
westernmost portion of the Project boundary would not be likely to notice increases in
noise and dust during construction and would probably not notice construction activities.
In the unlikely event of an impact, it would be short-term and temporary and would not
significantly reduce the quality of the recreational experience. Visual impacts and how
they would affect railroad visitors are covered in Chapter 5, Aesthetic/Visual Resources,
and noise impacts are covered in Chapter 14, Noise.
Suisun Marsh
Because it is not immediately adjacent to the Project area, waterfowl hunters and other
individuals using the Suisun Marsh for recreational purposes are not likely to be affected
by construction activities. In the unlikely event of an impact, it would be temporary and
short-term in nature.
Overall, the Shiloh III Wind Energy Project would not result in significant impacts on
these recreational uses, and no mitigation would be required.
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Impact Rec-2: The Shiloh III Wind Energy Project Could Conflict with Future Plans
for a Regional Park near the Western Railway Museum
The Park and Recreation Chapter of the General Plan anticipates the development of a
regional County park near the Western Railway Museum, south of SR 12 and east of
Shiloh Road. The park would be mutually beneficial to the County and museum, and it
is intended to attract visitors to both facilities. The exact location is not specified;
however, there are already existing wind facilities (Shiloh I and Shiloh II) located
between the Shiloh III Wind Energy Project and the area near the museum. Therefore,
the Project would not conflict with future plans for the park.
16.5
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17.0 SAFETY
The purpose of this chapter is to address public safety issues related to the
construction, operation, and decommissioning of the Shiloh III Wind Energy Project.
This section discusses the environmental setting as it pertains to fire risk, infrastructure
failure, utility interface, and risk of electromagnetic shock. Safety concerns related to the
presence of hazardous materials are discussed in Chapter 11, Hazardous Materials,
and risks associated with airport navigation are discussed in Chapter 18,
Transportation.
17.1
17.1.1

ENVIRONMENTAL SETTING
Fire Risk

Development of the Project would place additional infrastructure within agricultural
areas of Solano County, which are predominantly used for dry-land farming, and contain
little infrastructure or urban development aside from surrounding wind turbines and
related structures. Many parts of the County are classified as having a high fire potential
by the California Department of Forestry and Fire Protection (CAL FIRE), and the
Montezuma Hills area is subject to fire risk due to the high ignition potential of
grasslands and strong periodic winds. The risk, however, is less severe than in the
mountainous areas to the northwest of Fairfield. The Project area itself is classified as
“low or none” and/or “moderate” (Solano County 2008), no areas with extreme or high
wildfire risk are located in or near the Project area.
As discussed in Chapter 15, Public Services and Utilities, the Montezuma Hills Fire
District provides fire and rescue services in the Project area. There are four fire stations
equipped for grass fires operated by this district including one at Birds Landing Road;
one on Collinsville Road, near Collinsville; one on Shiloh Road; and one in Rio Vista.
The Rio Vista Fire Department also provides fire and rescue services for the city of Rio
Vista and surrounding areas. The department’s coverage area is approximately 100
square miles, with an estimated population of 5,000 (City of Rio Vista 2004). The
department is dispatched by the Solano County Sheriff’s Department and receives asneeded support from the county and state offices of emergency services.
17.1.2

Wind Turbine Rotor Failure and Tower Integrity

The risk analysis in this Chapter is based on a project-specific Applicant-prepared risk
analysis prepared by KPFF Engineers in 2010 (Appendix H). Public safety risks
associated with wind energy facilities at these latitudes include blade throw and tower
failure. Facilities at higher latitudes can also pose a risk to public safety by throwing
collected ice (ice throw); however, this would not be anticipated at the Project site due
to its low latitude and proximity to the Sacramento River.
Blade Throw. Blade throw—the loss of a blade due to hub failure—is not common;
however, blade failures can occur due to extremely high winds and excess rotor speed.
Due to technological advances in the development of wind turbine models, most
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commercially available turbines are equipped with safety and engineering features to
reduce this risk and are designed in accordance with international construction
standards (International Electrotechnical Commission; IEC 61400-1) to ensure safe
operation under normal conditions.
The Project would utilize the REpower MM92 2.0 MW turbine, which is equipped with a
rotor pitch mechanism that turns the blade horizontal or “feathers” the blade during
periods of excess wind. During normal operations, the rotor speed is controlled by the
generator torque microprocessors and blade pitch. When wind speeds increase to
excess levels, the rotor pitch would turn or “feather” the blades. Power control
automated systems are used to constantly monitor rotor speed to ensure that it is
maintained within the desired operating range. If an over-speed were detected, the
control system would immediately initiate a procedure to shut down the machine. The
shutdown procedure would utilize a combination of generator torque applied by the
power electronics unit and rapid pitching of the blades to the feather position, which is
accomplished by the hydraulic pitch actuator and the hydraulic power unit. In the event
of hydraulic power unit failure or loss of electrical power, the turbines would be shut
down using stored pressure that would power the hydraulic actuator to the feather
position and bring them to a complete stop. Additionally, critical components have
multiple temperature sensors and a control system to shut the system down and take it
off-line if an overhead condition is detected.
In the blade throw analysis prepared for the Project, a worst case scenario blade throw
event was modeled using Project-specific design criteria (2010). As shown in Table
17.1-1, the maximum calculated blade throw distance for the tower with a 68.5-meter
(m) hub height (rounded to 68m) would be 526 feet, and the maximum calculated blade
throw distance for the tower with a 78.5-meter (m) hub height (rounded to 80 feet) would
be 560 feet. Using the maximum height hub elevations and rotor speed, the model
demonstrates that a worst case scenario blade throw event could occur if the blade fails
at maximum speed rising at either a 25º or 145º angle from the vertical axis. This
maximum distance considers not just tower height but maximum elevated height, for
example, if a tower was sited on elevated ground above an adjacent roadway. KPFF
recommends using a multiplier of 1.2 when calculating setbacks to account for any
simplifications and uncertainties in the calculations and to ensure that the suggested
setback is larger than the calculated maximum blade throw distance. Therefore, KPFF’s
recommended setback—based on a worst case scenario event—is 632 feet and 672
feet, respectively, as shown below.
Table 17.1-1
Maximum Blade Throw Distances for the Shiloh III Wind Energy Project
Nominal Tower
Worst Case Hub Elevation
Calculated Blade
Calculated Blade
Height (m)
Above Surroundings (m)
Throw (feet)
Throw x 1.2 (feet)
68
71.2
526
632
80

89.2

560

672

Source: KPFF 2010

June 2010

17-2

Shiloh III Wind Energy Project
Draft EIR

17.0 Safety

As discussed in Chapter 13, Land Use and Population, and discussed below in Section
17.2.3, the County’s General Plan requires a setback of 1,000 feet from residences or
three times (3x) the maximum height of the turbine, whichever is greater, from public
roads and property lines. For the Shiloh III Wind Energy Project, the setbacks for the
78.5-m and 68.5-m turbines would be 1,227 feet and 1,130 feet, respectively. Turbines
not meeting this requirement would require a waiver from the adjacent property owner;
however, only turbines within KPFF’s recommended 672-foot or 632-foot setback would
pose an elevated risk to human health and safety.
Tower Failure. Tower failure—collapse of the turbine tower, particularly at the tower
base—is a rare occurrence, and the risk is extremely low. However, tower failure may
be caused by excessive static stress, material fatigue, seismic activity, or ground
settling. Although tower failure is unlikely, a recent failure at ENEL North America’s
Fenner Wind Farm in upstate New York in December 2009 demonstrates that not only
is it possible under certain conditions for a failure to occur but that safety setbacks
established prior to construction were an effective mitigation against the risk of turbines
making physical contact with facilities outside of the Project area (ENEL 2009).
The hazard zone for tower collapse is directly proportional to the height of the tower
plus one half of the length or the rotor (i.e., 409 feet for the turbine with a 78.5-m hub
height and 376 feet for the 68.5-m turbine). This is assuming the tower buckled from its
base, however, as opposed to somewhere in the middle of the tower. A failure
somewhere above the base (in the middle of the tower structure) would result in a
smaller hazard zone (KPFF 2010). Tower collapse resulting from geologic hazards such
as earthquakes and ground shaking is further discussed in Chapter 10, Geologic
Resources.
17.1.3

Worker Safety

Persons working within the Project site are at risk of electrical shock while working on
energized facilities. There is also the potential for direct impacts on the public resulting
from contact with energized equipment. However, impacts on non-Project-related
individuals associated with electrical transmission lines and electrical disconnect
mechanisms are reduced by limiting access to the Project site using appropriate
fencing.
17.1.4 Shadow Flicker
Shadow flicker is defined as the on-and-off flickering effect of a shadow caused when
the sun passes behind the moving rotor blade of a wind turbine (UK CLGD 2009).
Shadow flicker may be noticed by an indoor observer as periodic changes in the
brightness of a room or by an outdoor observer as shadows of the rotating blades on
the ground or nearby structures. In some cases, shadow flicker has been documented
as causing human annoyance or mental stress, and flicker from a single turbine has
occasionally caused driver distraction (Bittner-Mackin 2006, Voll 2006).
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A Project-specific shadow flicker study was conducted by DNV Global Energy Concepts
Inc. in December 2009 to determine how many sensitive receptors (residences) would
experience shadow flicker if the Project were approved (Appendix G). Although the
analysis was conducted using a previously proposed turbine layout, the layout
contained 65 turbines in a similar configuration to the layout currently proposed. Thus,
the resulting analysis is representative of potential impacts in the Project area. Of the 21
residences near the project, 18 are expected to experience some degree of shadow
flicker (DNV 2009); however, shadow flicker is mitigated by a number of factors such as
season, time of day, surrounding terrain and obstacles (including vegetation), cloud
cover, distance from the turbine(s), turbine size, and wind speed and direction (DNV
2009).
Additionally, in response to community concerns, the shadow flicker analysis included
the potential for wind turbines to cause epileptic seizures. According to the American
Epilepsy Foundation, an epileptics’ susceptibility to seizures caused by flashing lights
varies from person to person. A wind turbine typically rotates at a frequency of 1 flash
per second (i.e., 1 Hertz [Hz]), whereas epileptic seizures are typically most likely to be
trigged at frequencies between 5 to 30 Hz. Shadow flicker from wind turbines is
therefore considered too slow to trigger seizures in epileptics (DNV 2009, AWEA 2009,
Epilepsy Foundation 2009).
17.1.5

Oil and Gas Wells—Rio Vista Natural Gas Field

As discussed in Chapter 11, Hazardous Materials, the only significant non-agricultural
use of the Project area is natural gas exploration and extraction, which has continuously
occurred in the area since the 1930s and continues today. The easternmost portion of
the Project is within the administrative boundaries of the Rio Vista Natural Gas Field.
According to the California Department of Conservation’s Division of Gas, Oil, and
Geothermal Resources (DOGGR), there are currently multiple abandoned and active
production wells with attendant facilities within the Project boundaries with various
operators of record (DOGGR 2010). Table 11.1-1 in Chapter 11, Hazardous Materials,
contains a complete list of wells in area.
If the Project were to uncover a well during construction, it could create a safety risk for
workers, as well as an increased risk of soil or groundwater contamination. Figure
11.1-1 shows the location of 15 wells within or near the Project boundary in relation to
the proposed turbine configuration. According to the current proposed layout, the
closest turbine to an existing natural gas well is E22, which would be 327 feet from a
well. If a well is uncovered or damaged during construction, remedial operations may be
required (DOGGR 2010).
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17.2

REGULATORY SETTING

17.2.1

Federal

The National Electric Manufacturers Association (NEMA), the American National
Standards Institute (ANSI), and the California Office of Safety and Health and
Administration (Cal-OSHA) set safety standards for wind project equipment.
17.2.2

State

Cal-OSHA protects workers and the public from safety hazards according to its
occupational health and safety laws. Additionally, Solano County follows the California
Building Code requirements for turbine setbacks from gas or oil wells, with a minimum
setback of one turbine blade length plus 30 feet from any gas or oil wells on-site or offsite.
17.2.3 Local
2008 Solano County General Plan
The General Plan includes, as part of its implementation programs in the Resources
Chapter, planned revisions to the Zoning Ordinance to address the siting of commercial
wind turbine installations. General Plan Implementation Program Regulation RS.1-37
provides the following proposed standards are applicable to public safety:


Establish a procedure for plan check and testing of wind electric generators
prior to use permit or building permit approval. Certification of all detailed
plans for electrical systems, electrical substations, support towers, and
foundations by California licensed professional engineers shall be required.
Performance testing of wind turbine generators shall be required to ensure
against catastrophic failure.



Require a minimum setback of 1,000 feet or three times (3x) total turbine
height, whichever is greater, from a dwelling unit, residential building site, or
land zoned for residential uses. Require a minimum setback of three times
(3x) total turbine height from any zoning district (other than residential) which
does not allow wind turbines.



Require a minimum setback of three times (3x) total turbine height from any
property line, public roadway, transmission facility, or railroad. The minimum
setback may be waived in the case of wind farms located on adjacent parcels,
provided an agreement has been reached between the neighboring property
owners. For the Shiloh III Wind Energy Project, the setbacks for the turbines
with 78.5-m and 68.5-m hub heights would be 1,227 feet and 1,130 feet,
respectively.
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Solano County Zoning Ordinance
Solano County Zoning Code Section 28.50 (b)(4) contains regulations for commercial
and noncommercial wind turbines, including the following provisions:


Wind turbines shall be set back a minimum of 1.25 the maximum height of the
turbine to the property line, and a minimum of 10 feet from any other structure
on the property. Setbacks determined by height may be waved when
appropriate easements are secured from adjacent property owners or other
acceptable mitigation is approved by the County. For the 78.5-m and 68.5-m
hub heights, the setbacks from a property line would be 511.25 feet and
470.8 feet, respectively;

The Project includes the installation of three meteorological towers. While there are no
setbacks specific to meteorological towers in the Zoning Ordinance or General Plan, the
County has determined that a setback of the tower height plus an additional 25 percent
should establish a reasonable safety factor for the public should a tower collapse
towards a County road (Schram 2006) or other feature. Therefore, the 252-foot-tall
meteorological towers would require a 315-foot setback.
The Health and Safety Chapter of the Solano County General Plan has policies to
reduce fire hazards in high grassfire risk areas. According to these policies, in areas of
high grassfire risk the County and cities should create fire buffers along heavily traveled
roads by thinning, mowing, discing, or controlled burning of roadside grass.
17.3

SIGNIFICANCE CRITERIA

The criteria listed below were considered in the evaluation of potential safety impacts
due to construction and operation. The Shiloh III Wind Energy Project may be
considered to have an impact on safety if it would:

17.4



Expose people or structures to a significant risk of loss, injury or death
involving wildland fires, including where wildlands are adjacent to urbanized
areas or where residences are intermixed with wildlands;



Expose people to a significant risk of loss, injury, or death due to Project
infrastructure or operations; and



Impairment of or physically interfere with an adopted emergency response
plan or emergency evacuation plan.

IMPACTS AND MITIGATION

Impact SA-1: Blade Throw and Tower Failure
Wind turbines have the potential for blade throw and tower failure. Blade throw could
occur as a result of excess rotor speed or electrical system failure, and tower failure
could occur as a result of excessive static stress, material fatigue, seismic activity, or
ground settling. Although unlikely, both blade throw and tower failure have the potential
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to impact Project personnel or the public. To protect the public against such hazards,
the County has established setback requirements which are discussed in detail in
Section 17.2.3. As discussed above, the Solano County General Plan requires a
minimum safety setback of 1,000 feet or three times (3x) the total turbine height,
whichever is greater, from County roads, residences, property boundaries, transmission
facilities, and railroads. For the Shiloh III Wind Energy Project, the setback is 1,227 feet
for the 78.5-m hub height and 1,130 feet for the 68.5-m hub height; however, the
General Plan allows a waiver of setback requirements when wind farms are located on
adjacent parcels, provided an agreement has been reached between the neighboring
property owners. The agreement is commonly referred to as a setback waiver.
To assess the potential hazards associated with a turbine setback of less than three
times (3x) the total turbine height to a public road, railroad, residence, or transmission
facility, on behalf of the Applicant, KPFF conducted a Project-specific hazards analysis
(KPFF 2010) as discussed above in Section 17.1.2. The analysis evaluated two types of
potential failures that could occur:


Blade Throw. Loss of an entire blade by failure at the hub attachment



Tower Failure. Complete failure of the tower, particularly at the base

According to the KPFF analysis, the maximum distance the proposed REpower MM92
2.0 MW turbines could throw a blade is 560 feet for the 78.5-m hub height and 526 feet
for the 68.5-m hub height; however, KPFF recommends multiplying that distance by 1.2
to account for any simplifications and uncertainties in the calculations, which results in a
recommended 672-foot and 632-foot hazard zone, respectively. Although these reduced
setbacks do not meet the setbacks calculated according to the County General Plan,
which requires three times (3x) the turbine height from any property line, the County
typically uses turbine blade throw distance to determine an alternative minimum safety
setback for public roads, railroads, transmission facilities, and residences.
Additionally, based on the zoning requirements for accessory structures in the
underlying Exclusive Agricultural (A) district, the County may approve setback waivers
when the setback from a property line is equivalent to turbine blade length plus 5 feet
(157 feet) for interior property lines within the Project area, and turbine blade length plus
20 feet (172 feet) for exterior property lines defining the Project boundaries. The
alternative minimum setback for an interior property line is subject to change based on
California Building Code requirements.
Construction standards for newer and larger turbines, such as the type proposed for this
Project, have evolved rapidly since the installation of turbines in the Project area first
began. New technologies and engineering design for wind turbines have significantly
lowered the risk to public safety over the past decades. Therefore, IEC certification
requirements, coupled with annual inspections and other safety features specific to the
REpower MM92 2.0 MW turbine—such as the rotor pitch mechanism that feathers the
blades during periods of excess wind—would assure that risks associated with blade
throw during operation of the Project would be low (KPFF 2010). With the
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implementation of the engineering and design methods and safety mechanisms
described in Mitigation Measure SA-1a, potential impacts on public safety due to rotor
or turbine failure would be less than significant.
With regards to meteorological towers, the Applicant has sited three meteorological
towers at a minimum distance of 315 feet from any residence or public road, in
compliance with the County’s setback requirements of siting towers at a distance
equivalent to 1.25 times (1.25x) the proposed tower height (252 feet). The Applicant has
additionally provided the same minimum setback to all property lines. Therefore, even in
the event that a meteorological tower falls towards a County road, it would not be
expected to cause a safety hazard to the public, and no mitigation would be required.
Currently, a number of turbines in the Applicant’s proposed layout do not meet the
minimum setback distances; however, safety impacts related to blade throw and turbine
failure would be reduced to less than significant with implementation of mitigation
measures SA-1a and SA-1b. For a discussion of the specific number of turbines that
currently do not meet setback requirements and require setback waivers, please see
Chapter 13, Land Use and Population; however, the exact number of turbines, as
presented, is intended for general purposes only as siting would be revised by the
Applicant prior to final project design.
Mitigation Measure SA-1a: Wind Turbine Design and Safety Mechanisms
To prevent rotor and tower failure and avoid potential impacts, the Applicant shall
incorporate the following measures into the Project design:
a. Turbines shall conform to international standards for wind turbine generating
systems, including IEC 61400-1: Wind Turbine Generator Systems – Part I:
Safety Requirements (1999) and shall be certified according to these
requirements, to assure that the static, dynamic, and defined life fatigue
stresses of the blade would not be exceeded under the combined load
expected in the Shiloh III Wind Project Area.
b. The Applicant shall adhere to state and local building codes during turbine
installation on the foundations, which would also minimize the risk of rotor and
tower failure.
c. To prevent safety hazards due to over-speed, the Applicant shall install a
comprehensive protection system on each turbine to prevent excess rotor
speed and turbine and tower failures, such as rotor speed controlled by a
redundant pitch control system and a backup disk brake system.
d. To prevent safety hazards due to tower failure, the Applicant shall:
i.

Design the turbine towers and foundation to withstand wind speed of 100
miles per hour at the standard height of 30 feet;

ii. Engineer the turbines according to California Building Code Earthquake
Standards; and
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iii. Ensure that all installed equipment shall meet the standards of NEMA,
ANSI, and Cal-OSHA.
e. To prevent safety hazards due to electrical failure, electrical systems and the
substation shall:
i. Be designed by California-registered electrical engineers; and
ii. Meet national electrical safety codes and other national standards,
including NEMA, ANSI, and Cal-OSHA standards.
f. The Applicant shall provide the County with manufacturer's specifications for
the wind turbines, specifying that all turbines are equipped with a braking
system, blade pitch control, and/or other mechanism for rotor control and
shall have both manual and automatic over-speed controls.
Mitigation Measure SA-1b: Project Turbine Siting
To reduce potential impacts associated with turbine failure, the Applicant shall site
turbines and meteorological towers an appropriate distance from public roads, railroads,
transmission facilities, property lines, and residences to protect the public should a
turbine or meteorological tower fail as follows:
a. Prior to construction of the turbine or meteorological foundation, the Applicant
shall furnish the Solano County Department of Resource Management with
the final planned location and elevations of turbines and meteorological
towers and the adjacent public roads, railroads, property lines, residences,
and above ground electrical transmission facilities to review conformance with
Solano County’s setback requirements.
b. Wind turbines and meteorological towers shall be located as follows:
i. 1,227 feet for the turbines with a 78.5-m hub height and 1,130 feet for the
turbines with a 68.5-m hub height, based on three times (3x) the total
turbine height, from property lines and residences, and from public roads,
railroads, and above ground electrical transmission facilities, as measured
to their right-of-way or easement, as applicable, unless a reduced setback
is otherwise allowed by the General Plan;
ii. At least one turbine blade length plus 10 feet from any other structure on
the property; and
iii. Meteorological towers shall be setback a minimum of 1.25 times (1.25x)
the maximum height of the tower (i.e., the height of the tower plus 25%).
from property lines and residences, and from public roads, railroads, and
above ground electrical transmission facilities as measured to their rightof-way or easement, as applicable.
c. Wind turbines shall be setback from Amerada Road a minimum distance of
1.2 times (1.2x) the maximum turbine blade throw distance as recommended
by the hazards analysis report (KPFF 2010).
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d. Where a reduced turbine setback is allowed as prescribed in paragraph b.i.,
above, the Applicant shall comply with the alternative minimum setback
requirements prescribed in Mitigation Measure LU-1.
Impact SA-2: Electrical Shock and Accidents
Personnel working on the Project are at risk of electrical shock from electrical
equipment and injury from work-related accidents that may occur during construction
and operation. With the implementation of the mitigation measures SA-2a and SA-2b,
impacts would be reduced to less than significant.
Mitigation Measure SA-2a: Install Grounding and Shut-off Mechanisms on Project
Facilities
To protect workers from electrical shock and other work-related accidents the following
measures shall be implemented:
a. Grounding shall be designed and implemented to the standards of the
Institute of Electrical and Electronics Engineers.
b. All turbines and utility lines shall be equipped with automatic and manualdisconnect mechanisms.
c. Two circuit breakers that can be both manually and automatically operated
shall be provided between each turbine and the connection to the electrical
grid.
d. The electrical systems and substations shall be designed by Californiaregistered electrical engineers and shall meet national electrical safety codes
and other national standards, including NEMA, ANSI, and Cal-OSHA
standards.
e. These mechanisms shall be installed and tested before interconnection.
Mitigation Measure SA-2b: Health and Safety Plan
Prior to construction, the Applicant shall develop a Project-specific Health and Safety
Plan for implementation during construction and operation to minimize the potential for
work-related accidents. The Health and Safety Plan shall include emergency contacts,
location of the nearest hospital, and proper emergency protocol. The plan shall also
include a section that outlines the Applicant training procedures for its operations
personnel. The Applicant shall be responsible for ensuring that all personnel are
adequately trained and that supervision by trained personnel is provided for new
employees.
Impact SA-3: Accidents Involving the General Public (Other Than Turbine Failure)
Although there would be potential for incidental or intentional entry onto the Project site
and subsequent risk to human safety, with the implementation of Mitigation Measure
SA-3, impacts would be reduced to less than significant.
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Mitigation Measure SA-3: Limit Public Access to the Project Area
The Applicant shall minimize accidents involving the public and impacts on the public by
limiting access to the Project area. The Applicant shall limit access to the Project area
by:
a. Installing locking gates where new access roads constructed within the
Project area connects to existing public access roads. To further limit access
from public roads the Applicant shall:
i. Only provide keys to authorized personnel and landowners, thereby
preventing access by the public;
ii. Post and maintain no-trespassing signs at the entrance gates; and
iii. Post and maintain signs at the entrance gates noting the existence of
high-voltage and underground cable on the site and warning people of
electrocution hazards;
b. Installing locks on the turbine towers and the substation, and the Applicant
shall:
i.

Only provide keys to authorized personnel, thereby preventing access by
the public;

ii. Install a sign with high-voltage warning at the substation;
c. Ensuring that all facilities in a. and b. above are maintained, locked, and/or
otherwise secured at all times to discourage unauthorized access;
d. In addition to existing agricultural fencing that is already in place, installing
additional fencing as requested by the landowner and agreed to in landowner
agreements, which will further inhibit public access;
e. Providing training for project personnel to monitor for unauthorized individuals
and activities during construction activities and throughout operation and to
report such observations to the Project superintendent on duty;
f. During operation of the project, long-term staff shall conduct periodic
surveillance of the Project area to identify access or signs of access (e.g.,
vandalism) by unauthorized individuals and shall report such incidents to the
Project superintendent on duty. The Applicant shall rectify such incidents
(e.g., installing additional locks or increasing intervals of surveillance) and, as
necessary, work with Solano County and local enforcement agencies in doing
so; and
g. Ensuring that all tower-climbing apparatus and blade tips of the wind turbines
shall be no closer than fifteen feet from ground level unless enclosed by a 6foot high fence.

June 2010

17-11

Shiloh III Wind Energy Project
Draft EIR

17.0 Safety

Impact SA-4: Impacts from Shadow Flicker
The Project would introduce structures into the skyline that may cast shadows onto
adjacent parcels. As discussed above, the intensity of shadow flicker is affected by
environmental factors such as the season, time of day, surrounding terrain and
obstacles (including vegetation), wind speed and direction, and weather. In addition to
these environmental factors the height and rotor size of the turbines can also increase
the intensity of the shadow flicker effect.
No formal standards for the significance of shadow flicker impacts on human receptors
have been adopted locally or on a State or federal level. One limit for allowable flicker
that has been used in Europe, and is provided for general discussion purposes only, is
commonly used is a maximum of 30 hours per year based on predicted values (County
of Essex 2007, MTC 2007). This value represents a moderate level of effect and is
based on a worst case, maximum shadow scenario (i.e., a scenario in which the sun is
shining continuously within a cloudless sky, sufficient wind exists to turn the rotor, and
there are no obstacles such as vegetation). Solano County has not adopted, nor
formally debated, a formal threshold of significance, given the current absence of any
public input on the subject. Other factors include mean hours per day as well as the
time of day the flickering is experienced.
Nonetheless, given the number of wind turbines the Project would add to the
Montezuma Hills, and within closer proximity to the City of Rio Vista, the Applicant has
prepared a study which demonstrates the extent that shadows cast by the turbines
would impact adjacent properties. The study shows that of the 21 adjacent residences,
18 would experience some level of shadow flicker impacts (Table 17.4-1). The
maximum impact of one given residence (Rogales) would be 97 hours of shadow flicker
annually (DNV 2009) but less than 30 minutes daily. Four residences would experience
impacts resulting from shadow flicker in excess of 30 hours annually (highlighted in
Table 17.4-1), but all would experience less than 30 minutes per day, resulting in a less
than significant impact. Impacts associated with shadow flicker are inherent in wind
projects, and no mitigation can be applied to reduce these impacts; however, the four
residences that would experience impacts are leasing parcels to the Applicant for the
Project.
Impact SA-5: Impacts from Wildfires
Construction activities associated with the Project in vegetated areas may create a
temporary increase in the risk of wildfires. During the construction phase, heavy
equipment and passenger vehicles driving on vegetated areas prior to clearing and
grading could increase the danger of fire. Heated mufflers could potentially start
surrounding vegetation on fire. Construction of the Project would also require the use of
welding equipment which produces sparks capable of igniting grassfires.
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Table 17.4-1

Potential Shadow Flicker Impacts Summary
Total
Annual
Days of
Max hours
Potential
Hours
per Day
Impact per year
(Worst
(Worst
Case)a
Residence
(Worst Case) 1
Case) a
McCosker
68
45
0.93
Myer 2
141
18
0.32
Myer 1
114
15
0.28
McCormack
206
38
0.4
McColgan
109
55
0.73
Unknown
32
2
0.07
Hempstead
104
29
0.63
Unknown
6
0
0.03
Catty
122
35
0.53
Industrial Building
83
8
0.27
Threlfall
303
127
1.03
Mahoney
220
88
0.68
McCormack
108
23
0.4
Mayhood
194
108
0.97
Unknown
27
1
0.08
Unknown
62
8
0.22
Peters
57
36
0.95
Rogales
261
213
1.5
Giordano
0
0
0
Barclay
0
0
0
Hamilton Ranch A
0
0
0

Mean Hours
per Day
(Realistic
Case)b,c
0.06
0.03
0.02
0.05
0.04
0
0.02
0
0.03
0.01
0.13
0.12
0.03
0.12
0
0.01
0.04
0.26
0
0
0

Total Annual
Hours
(Realistic
Case)c
20
9
8
18
14
0
9
0
13
3
48
43
10
43
0
3
16
97
0
0
0

Source: DNV 2009
Notes:
Highlighted residences will experience shadow flicker in excess of 30 hours annually, likely causing annoyance.
a. Worst-case not adjusted for cloud cover, yaw position, or still winds
b. Mean hours per day calculated only on days with potential impact. Days without impact are not factored into
the average. Mean hours per day would be much lower if days with no potential for impact were factored in.
c. Expected hours of shadow adjusted for cloud cover, yaw position or still winds

Access roads throughout the Project area would reduce fire hazards because they act
as firebreaks. Additionally, the roads would enable firefighting equipment access to the
property that would not otherwise be available. With the implementation of Mitigation
Measure SA-5 below (Grass Fire Control Plan), impacts due to wildfire would be
reduced to less than significant.
Mitigation Measure SA-5: Wind Project Grass Fire Control Plan
To minimize the potential for grass fires, the following shall be required:
a. Prior to commencing construction, the Applicant shall develop and implement
a Grass Fire Control Plan for use during construction and operation. The
Grass Fire Control Plan shall include notification procedures and emergency
fire precautions.
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b. During project construction, the Applicant shall comply with the following:
i. All internal combustion engines, stationary and mobile, shall be equipped
with spark arresters;
ii. Spark arresters shall be in good working order;
iii. Light trucks and cars with factory-installed (type) mufflers, in good
condition, may be used on roads where the roadway is cleared of
vegetation;
iv. No smoking signs and fire rules shall be posted on the Project bulletin
board at the contractor’s field office and in areas visible to employees
during the fire season; and
v. Equipment parking areas and small stationary engine sites shall be
cleared of all extraneous flammable materials.
c. During Project operation, the Applicant shall comply with the following:
i. Warning signs for high-voltage equipment shall be posted;
ii. Brush and other dried vegetation around pad-mount transformers and
riser poles shall be cleared annually;
iii. Employees shall be trained in using extinguishers and communicating with
the Montezuma Fire Protection District; and
iv. Accommodate inspections by the Montezuma Fire Protection District.
d. The Grass Fire Control Plan shall be submitted to the County for approval.
The Applicant shall not commence construction activities until the County has
approved the plan.
e. The Applicant shall provide a copy of the Grass Fire Control Plan, along with
maps of the Shiloh III Wind Energy Project Area and roads, to the Montezuma
Fire Protection District for their approval.
f. The Applicant shall provide the Montezuma Fire Protection District access to
its water storage tanks, if needed.
Impact SA-6: Safety Impacts Related to Accidentally Damaging or Uncovering
Gas Storage Wells in the Project area
If a natural gas storage well was uncovered or damaged during construction, remedial
operations may be required (DOGGR 2010). DOGGR’s Sacramento District office must
be contacted to obtain information on the requirements for and approval to perform
remedial operations. DOGGR also recommends that no structure be built over or in
proximity to an abandoned well location (DOGGR 2010). Table 11.1-1 in Chapter 11,
Hazardous Materials, contains a complete list of wells in area. According to the current
proposed layout, the closest turbine to an existing natural gas well is E22, which would
be 327 feet from a well. This distance would meet Solano County’s requirements for
setbacks of one turbine blade length plus 30 feet from gas or oil wells, following
California Building Code requirements. Additionally, with the implementation of
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Mitigation Measure HAZ-2, which requires that that Applicant prepare a plan for
encountering contaminated soil, groundwater, natural gas wells, and other hazards,
impacts on worker safety would be reduced to less than significant.
17.5
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18.0 TRANSPORTATION
This Chapter describes existing transportation and traffic conditions near the Project
area and evaluates whether existing conditions will be significantly affected by
construction and operation.
18.1

ENVIRONMENTAL SETTING

Regional and Local Circulation System
The regional circulation system near the Project area consists of Interstate 80 (I-80) and
Interstate 680 (I-680), multi-lane freeways which connect Fairfield to other metropolitan
cities in the San Francisco Bay Area. From I-80, State Route (SR) 12, which runs east
to west, provides access to the Project area. SR 12 connects to SR 113, which runs
north to south and provides access to Davis and Woodland to the north where it
intersects with I-680 and turns into Birds Landing Road to the south in the Project area.
Other State highways in the area include SR 4 and SR 160. The Solano County Board
of Supervisors has designated portions of I-80, SR 12, and SR 113, which would be
used for the Project, as Scenic Roadways (Solano County 2008). See Chapter 5,
Aesthetic/Visual Resources, for more information.
The local circulation system in Solano County consists of a network of public surface
streets providing two main functions: access to properties and movement of people and
goods through the County. There are five functional classification categories for streets
in the County (Solano County 2008), defined as follows:


Freeway - Provide interregional connectivity and are designed for limited
access operation without any signalized controls. All roadway access is
limited to ramps. I-80 and I-680 are considered freeways.



Major Arterial Roads - Often contain multiple lanes and provide the highest
level of connectivity with local land uses. These facilities are usually
controlled by signal operations with multiple phases. SR 12 is considered a
major arterial road.



Minor Arterial Roads - Provide a higher level of connectivity with the overall
roadway system. They serve the same function as collectors but are intended
to carry higher speeds of traffic. These typically will have signalized
intersections with other minor arterials and more important roadways. Minor
arterials within the vicinity of the Project are located in the City of Rio Vista.



Collector Roads - Link local and collector roads with arterials, freeways, and
other collector roads. They usually have moderate but not congested volume.
Birds Landing Road, Collinsville Road, Olsen Road, and Montezuma Hills
Road are collector roads located within the vicinity of the Project.



Local Roads - Primarily for access to residences, businesses, or other
abutting properties. Ideally, these are paved roads with enough width to allow
vehicles to operate in both directions.
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The roads located in the Project vicinity are depicted on Figure 18.1-1.
Project Access
Construction workforce and delivery vehicles would travel to the site via the regional
and local circulation system described above. Specifically, I-80 would provide freeway
access to the Project area from San Francisco and Sacramento, while access from
Contra Costa County to the Project area would be provided via I-680 to I-80 or via
SR 12 and SR 113 from the east and SR 4 and SR 160 from the south. SR 12 would
provide primary access to the Project area from this freeway network.
Existing public roadways would provide local access to the Project area. Project
vehicles would travel from SR 12 to the local circulation system near the Project.
Primary access to the Project area is from Birds Landing Road, Currie Road, Olsen
Road, Little Honker Bay Road, Emigh Road, and Anderson Road. Montezuma Hills
Road and Azevedo Road also provide access to the eastern portion of the Project area.
Amerada Road is a private road that provides access to two turbines in the eastern
portion of the Project area. The Applicant would need an easement from the Amerada
Road property owners in order to gain access to this road. In addition, the Applicant
would need an easement from the parcel owners of APN 0048-050-300 for the use of
an existing road located west of Birds Landing Road. This road provides access to six of
the proposed turbines (B13, B14, B15, B16, B18, and B19). All existing roads are
asphalt paved except for Olsen Road, Currie Road, Azevedo Road, and a portion of
Emigh Road.
The Project also includes the construction of new private roads within the Project area
to provide access to the facilities (see Chapter 3, Project Description). These new
private roads would connect to the existing public road system for the turbine layout as
designated below:


Montezuma Hills Road: one access road entrance;



Emigh Road: five access road entrances;



Little Honker Bay Road: one access road entrance;



Olsen Road: utilize one existing Shiloh II maintenance road;



Birds Landing Road: utilize one existing road located west of Birds Landing
Road on parcel APN 0048-050-300;



Currie Road: one access road entrance; and



Azevedo Road: four access road entrances.

In addition, Amerada Road, a private road located in the Project area, would provide
two access road entrances.
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18.0 Transportation

The preliminary proposed access road system for the turbine layout is shown in
Chapter 3, Project Description, and in Figures 3.5-3, 3.5-3a, 3.5-3b, and 3.5-3c. Access
to Substation Option 1 or Substation Option 2 and the associated overhead
transmission line would be via a new access road that connects to Olsen Road as
shown on Figure 3.5-3a.
Existing Traffic Volumes
Existing traffic volumes for the freeways and roadways that may be used for Project
access are provided in Table 18.1-1. It is expected that traffic would significantly
increase during the construction phase; however, heavy truck traffic and construction
material delivery has had a large impact on the existing roads for previous wind projects
in Solano County (Solano County Department of Resource Management 2006).
Table 18.1-1

Route/Road

Roadways in the Project Area
Functional
Classification

Intersection

Ahead
Peak
Hourd,b

Back
Back
Peak
Houra,b AADTa,c

Ahead
AADTd,

Regional Circulation System
I-680

Freeway

Cordelia Wye, Jct. Rte. 80

4,650

60,000

NA

NA

Route 12

Major Arterial

Jct. Rte. 80

2,600

31,000

2,300

33,500

Route 12

Major Arterial

Fairfield, Beck Avenue

2,550

37,000

2,750

40,000

Route 12

Major Arterial

Pennsylvania Avenue

2,800

40,500

3,100

45,000

Route 12

Major Arterial

Marina Boulevard

3,100

45,000

2,800

37,000

Route 12

Major Arterial

Grizzly Island Road/Sunset
Avenue

2,800

37,000

2,450

30,500

Route 12

Major Arterial

Scandia Road/Lawler Ranch

1,750

21,700

1,250

15,500

Route 12

Major Arterial

Scally Road

1,250

15,500

1,050

12,900

Route 12

Major Arterial

Jct. Rte. 113 North

950

11,500

1,250

15,000

Route 12

Major Arterial

Rio Vista, Drouin Drive

1,400

18,400

1,600

20,600

Route 12

Major Arterial

Jct. Rte. 84 North

1,500

19,600

1,600

21,000

Route 160

Major Arterial

Jct. Rte. 12

1,700

15,000

980

5,400

Route 4

Major Arterial

Jct. Rte. 680

7,400

82,000

6,400

79,000

Route 4

Major Arterial

Willow Pass Road

11,300

153,000

11,200 152,000

Route 4

Major Arterial

Pittsburg, Railroad Avenue
Interchange

8,500

122,000

7,600 109,000

Route 4

Major Arterial

Antioch, Contra Loma Blvd.
Interchange

7,500

108,000

6,900 100,000

Route 4

Major Arterial

Jct. Rte. 160

2,400

35,000

2,400

35,000

Local Circulation System
313 e

Birds Landing
Road

Collector

Route 12 to the Collinsville
Road Intersection

Currie Road

Local

South of Route 12 Intersection

43 f

Olsen Road.

Collector

South of Route 12 Intersection

42 g
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Table 18.1-1

Route/Road

Roadways in the Project Area
Functional
Classification

Intersection

Back
Back
Peak
Houra,b AADTa,c

Ahead
Peak
Hourd,b

Little Honker
Bay Road

Local

Approximately 2 miles west of
Route 12 Intersection

97 h

Emigh Road

Local

Montezuma Hills Road
Intersection to Currie Road
Intersection

31 i

Anderson
Road

Local

Southeast of the Emigh Road
Intersection

28 j

Montezuma
Hills Road.

Collector

Rio Vista to Toland Road
Intersection

Azevedo Road Local

Route 12 Intersection to the
Emigh Road Intersection

Amerada Road Private Road

NA

Ahead
AADTd,

West of Anderson Road: 135 k
Near Rio Vista City Limit: 382 k
174 l
NA

Sources: Caltrans 2008; Solano County Department of Resource Management 2010.
a. California Department of Transportation (Caltrans) Annual Average Daily Traffic (AADT) and Peak-Hour counts
taken for traffic just prior to intersection. Back AADT and Peak Hour usually represent traffic South or West of the
count location. NA = Not Available.
b. An estimate of the "peak hour" traffic on the state highway system. This value is useful to traffic engineers in
estimating the amount of congestion experienced, and shows how near to capacity the highway is operating.
Peak hour values indicate the volume in both directions.
c. Annual average daily traffic (AADT) is the total volume for the year divided by 365 days.
d. California Department of Transportation (Caltrans) AADT and Peak-Hour counts taken for traffic just prior to
intersection. Ahead AADT and Peak Hour usually represent traffic North or East of the count location. NA = Not
Available.
e. Average Daily Traffic (ADT) 1997, Solano County
f. Average Daily Traffic (ADT) 2003, Solano County
g. Average Daily Traffic (ADT) 1984, Solano County
h. Average Daily Traffic (ADT) 1982, Solano County
i. Average Daily Traffic (ADT) 2003, Solano County
j. Average Daily Traffic (ADT) 2003, Solano County
k. Average Daily Traffic (ADT) 1994, Solano County
l. Average Daily Traffic (ADT) 2003, Solano County

Airport Transportation
Aside from the two public airports, Rio Vista Municipal Airport and Nut Tree Airport, and
one military airport, Travis AFB, in Solano County, several other airports are located in
the area surrounding the Montezuma Hills, including the larger metropolitan airports in
San Francisco, Oakland, and Sacramento and several regional airports in Franklin,
Byron, Concord, Vacaville, and Napa. There are also small private fields in Dixon, Lodi,
Elk Grove, Brentwood, and Vacaville. The closest public airport is in Rio Vista,
approximately 1.9 miles northeast of the Azevedo Road and SR 12 Project boundary.
Only the Travis AFB and Rio Vista Municipal airports are within close proximity to the
Project.
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Travis Air Force Base
The Travis Air Force Base (AFB) military airport is located approximately 6 miles
northwest of the Project. The Project must comply with Federal Aviation Administration
(FAA) requirements and is subject to review by the Solano County Airport Land Use
Commission (ALUC). The northwestern portion of the Project area is located within the
Travis AFB Airport Land Use Compatibility Plan (Travis ALUCP) Zones C and D and the
“outer horizontal surface” (see Chapter 13, Land Use and Population). The latter of
which restricts the height of structures to 562 feet. Pursuant to the Solano County ALUC
Review Procedures adopted in 2002, structures taller than 200 feet (61 meters) above
ground level, regardless of their location within the County, require an ALUC
consistency determination with the local airport land use compatibility plan. Airspace
review by the ALUC is also required for objects taller than 100 feet in Compatibility
Zone C and 200 feet in Compatibility Zone D of Travis AFB. As such, because the
Project includes structures such as wind turbines and meteorological towers, which are
taller than 200 feet in height above ground, ALUC review is required. See Chapter 13,
Land Use and Population, for details on Travis AFB and airport requirements.
Rio Vista Municipal Airport
The Rio Vista Municipal Airport, a general aviation airport, is approximately 1.9 miles
northeast of the closest boundary of the Project. The airport, located on approximately
273 acres of land at an elevation of 20 feet above mean sea level, is also classified as a
regional airport. The airport officially opened at the present location in May 1994. It was
relocated from its prior position approximately 2 miles to the south and generally east of
downtown Rio Vista. The 1988 Airport Land Use Compatibility Plan for Rio Vista Airport
(Rio Vista ALUCP) specifies the various compatibility zones around the airport. The
Plan’s Compatibility Map (Figure 16b) indicates that the Project’s turbines would not be
located within the airport’s compatibility zones.
However, pursuant to the Solano County ALUC Review Procedures adopted in 2002,
regardless of location in the County, structures such as turbines and meteorological
towers, which are taller than 200 feet above ground level, require ALUC review.
Similarly required in the Rio Vista ALUCP, the ALUC’s geographic area of concern
includes all of Solano County for projects with “a height which would require that notice
be given to the [FAA] in accordance with Part 77, Subpart B, of the Federal Aviation
Regulations.” As such, Solano County ALUC review of the Project is also required for
compatibility with the Rio Vista ALUCP, as further discussed in Chapter 13, Land Use
and Population.
The Rio Vista Airport currently has two, non-precision approach procedures to “provide
for safe, orderly and expeditious flow of traffic”: a lateral navigation (LNAV) approach
and a Very High Omni-directional Radio Beacon (VOR) approach (Rio Vista 2007).
These two published procedures allow pilots to descend to 560 feet above mean sea
level when the aircraft is 5 nautical miles from the runway. This minimum descent
altitude is based on the highest controlling obstruction within an established obstacle
evaluation area that is roughly aligned to the heading of the runway. If a pilot cannot see
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the runway by the time the aircraft descends to 560 feet, the pilot must terminate the
approach and execute a missed approach by climbing to a predetermined altitude and
contacting air traffic control for further instructions. The 560 foot minimum descent
altitude is driven by two 225-foot Pacific Gas and Electric (PG&E) transmission line
towers located to the southeast of the airport (JDA 2010).
18.2

REGULATORY SETTING

18.2.1

Federal

Aviation
The FAA regulates aviation at Travis AFB and other regional, public, and private
airports. The FAA regulates objects affecting navigable airspace, such as the proposed
Shiloh III wind turbines. According to Part 77 of Title 14 of the Code of Federal
Regulations (CFR):
Any person/organization who intends to sponsor any of the following construction
or alterations must notify the Administrator of the FAA of:


Any construction or alteration exceeding 200 feet above ground level



Any construction or alteration:
-

Within 20,000 feet of a public use or military airport which exceeds a 100:1
surface from any point on the runway

-

Within 10,000 feet of a public use or military airport which exceeds a 50:1
surface from any point on the runway

-

Within 5,000 feet of a public use heliport which exceeds a 25:1 surface



Any highway, railroad, or other traverse way whose prescribed adjusted
height would exceed the above noted standards



When requested by the FAA



Any construction or alteration located on a public use airport or heliport
regardless of height or location.

Persons failing to comply with the provisions of FAR Part 77 are subject to Civil
Penalty under Section 902 of the Federal Aviation Act of 1958, as amended, and
pursuant to 49 U.S.C. Section 46301(a).
The U.S. and California Departments of Transportation also require project proponents
to submit FAA Form 7460-1, Notice of Proposed Construction or Alteration. According
to 14 CFR Part 77:
Individuals/Organizations proposing construction or alterations must submit FAA
Form 7460-1, Notice of Proposed Construction or Alteration, including pertinent
information about the alteration and appropriate attachments showing the type
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and location of the alteration. Information needed for the FAA review includes the
following:


Scaled drawing showing location of alteration in relation to nearest runways.
This may be a marked up-ALP or Terminal Area sheet.



Perpendicular distance of the proposed alteration to the nearest runway
centerlines.



Distance along centerline (actual or extended) from runway end to the
perpendicular intercept point.



Ground Elevation at the site of the proposed alteration.



Height of the proposed alteration including antennas or other appurtenances.



Accurate geodetic coordinates conforming to NAD 83 [North American Datum
of 1983].



Sketches, drawings, etc., showing the type of construction or alteration being
proposed.

Pursuant to § 77.17(a)(1), notification shall be submitted 30 days prior to
construction. Given the time required to conduct an aeronautical study, a 60-day
notification is recommended to accommodate the review process and issuance
of a determination letter.
Notification allows the FAA to identify potential aeronautical hazards in advance, thus
preventing or minimizing any adverse impacts on the safe and efficient use of navigable
airspace. This notification serves as the basis for:


Evaluating the effect of the construction or alteration on operating procedures;



Determining the potential hazardous effect of proposed construction on air
navigation;



Identifying mitigating measures to enhance safe air navigation; and



Charting of new objects.

Any structure that would constitute a hazard to air navigation, as defined in Federal
Aviation Regulations 14 CFR Part 77, requires issuance of a permit from California’s
Department of Transportation, Aeronautics Program. The permit is not required if the
FAA aeronautical study determines that the structure has no impact on air navigation.
The U.S. Department of Defense, Travis AFB, considers objects taller than 562 feet
above mean sea level within the boundaries of the “outer horizontal surface” (a flat
plane fixed at 562 feet above sea level) to be airfield obstructions. As such, turbines
A10 through A15, B17, and B20—turbines within the reach of the “outer horizontal
surface” boundary—would have a 68.5-meter hub height, as opposed to the 78.5-meter
hub height used for the majority of the turbines, such that the elevation at the turbine
location plus the height of the proposed tower does not exceed 562 feet above mean
sea level. REpower MM92 2.0 MW turbines with a 68.5-meter hub height would have a
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total tower height of 376.7 feet. Given that the greatest site elevation where these
turbines would be sited is 185 feet above mean sea level, the Project would comply with
this height restriction.
18.2.2

State

Caltrans Highways
The California Department of Transportation (Caltrans) has jurisdiction over State
highways and sets maximum load limits for trucks and safety requirements for oversized
vehicles that operate on highways. Caltrans requires that a traffic analysis be conducted
if the Project generates:


More than 100 peak-hour trips to SR 12;



Between 50 and 100 peak-hour trips to SR 12 and LOS C or D conditions; or



1 to 49 peak-hour trips to SR 12 and LOS E or F conditions.

Level of Service (LOS) is a quantitative evaluation of traffic flow conditions, which is
measured by dividing traffic volume by roadway capacity. The resulting number, known
as the volume-to-capacity (V/C) ratio, usually ranges from 0 to 1.0. The V/C ratings are
divided into six LOS categories ranging from A, unrestricted traffic flow, to F, extreme
traffic congestion. Solano County does not generate LOS data for local roadways.
Caltrans Aviation
The Solano County ALUC determined in 2007 that the Rio Vista Airport Land Use
Compatibility Plan (May 1988) needed to be amended to reflect changes proposed in
the Rio Vista Airport Master Plan Update (2007), as referenced in Section 18.2.3.
However, due to a lack of funding, no such amendment has occurred to date. As such,
the Project’s compatibility with the Rio Vista ALUCP was evaluated based on airportrelated safety issues, pursuant to Public Resources Code section 21096 and as
prescribed in the Airport Land Use Planning Handbook published by the California
Department of Transportation’s (Caltrans) Division of Aeronautics (2002). The planning
handbook establishes a set of guidance for how basic safety zones can be applied to
airports. Seven examples of different safety zone configurations are delineated in the
handbook. Compatibility criteria are then normally applied within each zone. The shapes
and sizes of each zone are largely based upon the accident data and analyses
presented throughout the handbook. Handbook examples are intended to provide
general guidance for establishment of airport safety compatibility zones.
Beyond the runway protection zones, one of the airport safety compatibility zones, the
FAA does not provide specific safety-related land use guidance other than airspace
protection. Part 77 of the Federal Aviation Regulations establishes standards for
determining obstructions to navigable airspace and the effects of such obstructions on
the safe and efficient use of airspace. The Caltrans planning handbook provides a
discussion on airspace obstructions and depicts an example of Part 77 surfaces for an
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airport with a precision instrument approach runway. The height limits established by
the Part 77 airspace protection surfaces provide ample margin of safety for normal
aircraft operations. The Part 77 guidance is not absolute and deviation from Part 77
does not necessarily mean a safety hazard exists, only that the offending objects must
be evaluated by the FAA. See Section 18.4 for details of the FAA Hazard/No Hazard
Determination process and requirements.
Tall objects in the approach corridors, especially along the instrument approach routes,
may pose risks even if they do not penetrate the defined Part 77 surfaces. In addition,
these objects can also adversely affect the minimum approach altitudes allowed in
accordance with the U.S. Standard for Terminal Instrument Procedures (TERPS). In
certain cases TERPS is likely to be more restrictive than Part 77 guidance. Examples
include:


The approach is not aligned with the runway;



The procedure includes a circle-to-land option with low minimums;



The missed approach segment has a low minimum altitude and requires a
turning movement; and/or



High terrain is present beneath portions of the approach procedure which lie
beyond the limits of the Part 77 surfaces.

18.2.3 Local
Solano County
Local traffic is subject to the policies and regulations of the Solano County Division of
Public Works. Solano County transportation policies and standards for roadways are
discussed in the Land Use and Transportation and Circulation sections of the Solano
County General Plan, adopted December 2008. According to the Solano County
General Plan policy TC.P-4, “evaluate proposals for new development for their
compatibility with and potential effects on transportation systems” (Solano County
2008). The Solano County Road Improvement Standards and Land Development and
Subdivision Requirements have set specific guidelines for the construction of public
road improvements and private roads, including design standards addressing slopes,
widths, connection to County roads, and others (Solano County Transportation
Department 2006).
The General Plan also proposes amending the Zoning Ordinance to address the siting
of commercial wind turbine installations. The following proposed standards are
applicable to the Project:
Roadway Setbacks:


June 2010
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provided an agreement has been reached between the neighboring property
owners.


Require a setback of 1/4 mile from the right-of-way of any scenic roadway.

The following airspace restrictions are taken into consideration during the review of wind
turbine generator proposals:


Wind turbine generators shall not be located in areas that conflict with the
mission of Travis Air Force Base or other air operation facilities.



Notification of the FAA of any application with turbines over 200 feet in height
within 20,000 feet of a runway of any airport.

Submittal requirements for building permit and grading permit applications include:


Grading and erosion, sediment, and runoff control plans. A standard set of
minimum conditions would apply to every permit approval. These conditions
could be modified or added to the discretion of Resource Management
Department staff, Planning Commission, or Board of Supervisors.

The Solano County Public Works Engineering Division requires that all vehicles be
capable of handling legal loads, with 80,000 pounds being the maximum legal load. In
addition, the County Public Works is concerned that the use of any and all County
roads, paved or gravel, during the wet season may compromise road conditions. In
some cases, subsurface conditions would be unable to support heavy equipment. To
use County roads during construction of the Project, the Applicant will be required to
enter into a maintenance agreement and provide a security bond with the County for
reconstruction and maintenance of County roads. A security bond and a maintenance
agreement are necessary whether or not the work occurs during the wet season.
Solano County Airport Land Use Commission
In June 2002, the Solano County Airport Land Use Commission (Solano County ALUC)
adopted its Airport Land Use Compatibility Review Procedures, which is the first of two
documents that comprise the compatibility plan for each of the airports in the County,
and which establishes general policies which apply to all existing and new airports in the
County. The second document is the Airport Land Use Compatibility Plan (ALUCP)
adopted by the Solano County ALUC for each airport in the County.
The Solano County ALUC adopted the Rio Vista ALUCP in 1988 and the Travis ALUCP
in 2002. Each Plan sets forth land use compatibility policies applicable to future
development in the vicinity of the public airport and military airbase respectively.
Travis Airport Land Use Compatibility Plan (Travis ALUCP)
As described in Chapter 13, Land Use and Population, the Travis ALUCP sets forth land
use compatibility policies applicable to future development in the vicinity of the base.
The Project is subject to review by the ALUC, regardless of location in the County,
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because the turbines and meteorological towers are structures taller than 200 feet,
which require FAA review. The Project is also subject to review by the ALUC because a
portion of the Project area is located within the influence areas of Travis AFB.
Rio Vista Airport Land Use Compatibility Plan (Rio Vista ALUCP)
As described in Chapter 13, Land Use and Population, the Solano County ALUC
developed the Airport Land Use Compatibility Plan in 1988 for the Rio Vista Municipal
Airport, for its then-existing location as well as its current location (Solano County
Airport Land Use Commission 1988). While this airport also has compatibility zones,
unlike Travis AFB, none of the Project is located within any of the compatibility zones for
this airport, according to the Rio Vista ALUCP’s Compatibility Map (Figure 16b). As
mentioned in Section 18.1, the Project is within the ALUC’s geographic area of concern
with regard to the proposed wind turbine and meteorological tower heights and is,
therefore, also subject to ALUC review for consistency with the Rio Vista ALUCP.
Rio Vista Municipal Airport Master Plan Update
The discussion under this heading is not required under CEQA and is provided as
information only, at the request of the Applicant. An Airport Master Plan is not an
applicable general plan, specific plan, or regional plan for purposes of environmental
impact assessment according to CEQA Guidelines (Section 15125(d)).
The Rio Vista Municipal Airport Master Plan Update, as prepared for the City of Rio
Vista, was completed and adopted in 2007. The Solano County ALUC reviewed the
Airport Master Plan Update on May 10, 2007, and determined that it was inconsistent
with the current Rio Vista Airport Land Use Compatibility Plan (May 1988) because of
the recommended extension of Runway 7-25 and the corresponding changes this
modification would have on the existing Compatibility Zones for the runway departures
and arrivals (Rio Vista 2007). The ALUC at that time adopted a finding in support of
amending the Rio Vista ALUCP based on the changes contained in the Master Plan,
upon adoption of the Master Plan by the City of Rio Vista, provided that funding for such
an amendment is available. At the time of this Draft EIR, however, according to ALUC
staff, no such funds have been appropriated.
CEQA Guidelines Section 15125(d) specifies that an EIR shall discuss inconsistencies
between a proposed project and applicable general plans, specific plans, and regional
plans. While an Airport Master Plan is not an applicable plan pursuant to Section
15125(d), the Applicant nevertheless did conduct a review of the Project’s compatibility
with the Rio Vista Airport Master Plan Update to address concerns raised during
scoping for the EIR by a representative of the Rio Vista Airport Advisory Commission. A
discussion of the results of that review is provided below as information only.
An airport master plan is distinctly different from, but related to, an airport land use
compatibility plan. An airport master plan generally addresses primarily on-airport
issues, whereas the concerns of a compatibility plan are off-airport. According to the
Solano County Airport Land Use Compatibility Review Procedures (2002), the purpose
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of an airport master plan is to assess the demand of airport facilities and to guide the
development necessary to meet those demands. An airport master plan is prepared for
and adopted by the agency which owns and/or operates the airport. Otherwise, the
purpose of a land use compatibility plan is to assure that incompatible development
does not occur on lands surrounding the airport, and the responsibility for preparing and
adopting these types of plans lies with the local ALUC. A land use compatibility plan
must be based on a master plan adopted by the airport owner/proprietor.
The Rio Vista Airport Master Plan includes a number of goals for future development of
the airport. The desired operational improvements called for in the Airport Master Plan
are for the purpose of increasing future efficiency at the airport and are not driven by
safety concerns. The Airport Master Plan states that “existing airspace and air traffic
procedures and facilities provide for safe, orderly and expeditious flow of traffic.” Even
without implementation of the Airport Master Plan “the City shall ensure that Airport
operations remain compatible with adjacent land uses.”
The Airport Master Plan contains the following major goals:
1. Land Acquisition. Acquiring approximately 109 acres of land east and north
of the airport for a runway protection zone and general aviation uses such as
hangars or repair facilities.
2. Runway Extension. Extending Runway 7-25 to the east 1,700 feet in phases
to a final length of 5,900 feet to accommodate business jets and large
propeller aircraft and moving the runway protection zone for Runway 7-25 to
the east to accommodate the runway extension.
3. Facility Improvements. Various facility improvements including
consolidating hangars to south side of terminal area, reserving space for
corporate hangars to the north end of terminal; leasing 15,000 square foot
hangar to Travis Aero Club; building a wash rack; extending Bauman Road.
to north side of airport; building an extended perimeter service road;
improving utilities; and installing an Automated Weather Observing System.
4. Slope Preservation. Preserving a 34:1 slope surface ratio for Runway 7-25
and a 20:1 slope ratio for Runway 14-32 within the approach surface for each
runway. The Plan calls for the protection of approach slopes to each of the
runways at the airport. These slopes are based on obstacle identification
surfaces established under 14 CFR Part 77.25 and are described as a ratio.
The Master Plan calls for the protection of 20:1 and 34:1 slopes.
5. Flight Procedures. Obtaining a precision approach with vertical guidance
down to between 250 feet and 300 feet above ground level for the airport and
cancellation of the VOR procedure by the FAA.
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18.3

SIGNIFICANCE CRITERIA

The criteria listed below were considered in the evaluation of potential impacts on
transportation related to construction and operation. The Shiloh III Wind Energy Project
may be considered to have an impact on transportation if it would:

18.4



Conflict with an applicable plan, ordinance or policy establishing measures of
effectiveness for the performance of the circulation system, taking into
account all modes of transportation including mass transit and non-motorized
travel and relevant components of the circulation system, including but not
limited to intersections, streets, highways and freeways, pedestrian and
bicycle paths, and mass transit.



Conflict with an applicable congestion management program, including, but
not limited to level of service standards and travel demand measures, or other
standards established by the county congestion management agency for
designated roads or highways.



Result in a change in air traffic patterns, including either an increase in traffic
levels or a change in location that results in substantial safety risks.



Significantly affect the performance of Air Traffic Control radar systems at an
airport (Travis AFB only). The standard of significance for the Travis AFB
radar, as established under a Cooperative Research and Development
Agreement (CRADA) process in January 2010, is a 5% decline in radar
probability of detection (Pd) compared to existing established baseline values
(current performance). Any decline of Pd greater than 5% would be
considered significant.



Substantially increase hazards due to a design feature (e.g., sharp curves or
dangerous intersections) or incompatible uses (e.g., farm equipment).



Result in inadequate emergency access.



Conflict with adopted policies, plans, or programs regarding public transit,
bicycle, or pedestrian facilities, or otherwise decrease the performance or
safety of such facilities.

IMPACT ANALYSIS AND MITIGATION

The Applicant is proposing a minimum public road setback of 672 feet, the maximum
blade throw distance plus a safety factor (see Chapter 17, Safety, for additional details
pertaining to blade throw analysis). For SR 12, a scenic roadway, the proposed
minimum setback is 1,320 feet, or one-quarter-mile. While this could have potential
visual and safety implications, as discussed in Chapter 5, Aesthetic/Visual Resources,
and Chapter 17, Safety, the setbacks would not affect existing traffic circulation and
transportation on these roads and is not discussed further in the impacts analysis
below.
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Impact TRA-1: Temporary Increase in Traffic during Construction
The Project would result in temporary and short-term increases in local traffic due to
construction-related workforce traffic (employee travel to and from the site), heavy
equipment delivery (e.g., cranes and bulldozers, turbine components), and material
deliveries (e.g., gravel and concrete). The Project, which contains a preliminary siting
plan for 59 wind turbines, can be compared to the Shiloh II project, which involved
construction of 88 wind turbines and is located in the same vicinity. A total of
approximately 32,624 off-site vehicle trips (16,312 to and 16,312 from) were estimated
to be generated by the Shiloh II project. During the peak construction period, up to
approximately 306 daily construction trips (153 to and 153 from) were expected. When
taking into account the number of wind turbines proposed in the Project area as
described in Chapter 3, Project Description, the Project has an approximate 33 percent
reduction in the number of wind turbines from the Shiloh II project. As a result, the offsite vehicle trips could be potentially reduced by the same percentage. This would result
in 21,858 off-site vehicle trips and up to approximately 205 daily construction trips
during the peak construction period.
Overall, construction traffic would include heavy equipment for grading, drilling, and
trenching. Employee vehicles, gravel trucks, and concrete trucks would account for the
majority of vehicle trips generated by the Project. Approximately 56 percent of the offsite vehicle trips for the Shiloh II project were estimated to consist of employee and
company pickup truck and 4-wheel drive vehicles. The remaining 44 percent were
estimated to consist of the delivery of heavy equipment and construction materials.
Therefore, in the absence of additional information, the same percentages can be
estimated for the Project. Several hundred truck trips would be associated with the
tower, turbine, and blade delivery trucks. Other heavy equipment would be transported
to the site at the beginning of the construction period, remain on-site during
construction, and be removed from the site at the completion of the construction period.
Construction-related traffic on SR 12 related to the 59 proposed turbines is estimated to
be a maximum of 205 daily trips on this scenic highway. Therefore, when taking into
account the 26,500 combined Back and Ahead Annual Average Daily Traffic (AADT) for
the intersection of SR 12 and SR 113, as stated in Table 18.1-1, an additional 205 trips
would represent an approximate 1 percent increase in vehicle trips on SR 12.
Project employee and delivery traffic would originate at worker residences and at
manufacturers and construction-equipment suppliers expected to be located in the
metropolitan areas near the Project. From I-80 and SR 12, vehicles would travel to the
turbine locations and staging area(s) using the network of existing local roads described
in Table 18.1-1. Specifically, Azevedo Road would be utilized in order to access a
7-acre staging area located on the eastern side of Azevedo Road between the
intersections of SR 12 and Emigh Road.
During peak construction, Project-related traffic would increase the existing traffic on
local roads. Traffic would, however, be dispersed among several roads as opposed to
any one road. Increased traffic would not disrupt access to or from adjacent land uses
because existing or alternate access will be maintained at all times. The AADT for the
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roads that make up the local circulation system are significantly lower than SR 12.
Therefore, an estimated additional 205 trips on two of the heaviest traveled local roads,
Birds Landing Road and Azevedo Road, could represent an approximate 65 percent
and 118 percent increase in vehicle trips, respectively. During peak construction, traffic
would more than double existing daily traffic on some of the remaining local roads
proposed to be utilized. In some cases, traffic would more than quadruple. As a result,
this temporary increase in traffic during construction is considered to be significant, and
mitigation is required.
In addition, the introduction of construction traffic, and particularly large trucks that make
wide turns at intersections and could inhibit road visibility, increase the potential for
vehicular accidents with non-Project-related traffic that may not be aware of the
presence of construction vehicles.
With the implementation of Mitigation Measure TRA-1, which requires the preparation
and implementation of a Traffic Control Plan, temporary increases in traffic on freeways
and roads used for the Project would be reduced to a less-than-significant level.
Mitigation Measure TRA-1: Traffic Control Plan
The Applicant shall develop a Traffic Control Plan to be implemented during
construction. Requirements for the Traffic Control Plan are as follows:
a. It shall be developed based on the final engineering design, prepared by a
registered professional engineer and be submitted for review and approval to
the Solano County Public Works Engineering Division (for affected County
roads) and to Caltrans (for affected state highways) as part of the permit
application;
b. It shall describe the location, schedule, and safety procedures for lane and
road closures as well as the hours, routes, and safety and management
requirements;
c. It shall be submitted at least 45 days prior to construction;
d. The Traffic Control Plan shall include how the Applicant shall implement the
following measures:
i.

Traffic safety measures, such as warning signs on approaches to areas
with construction activity (i.e., “Construction Traffic Ahead” or equivalent)
to prevent hazards to motorists, bicyclists, and pedestrians;

ii. Scheduling of construction traffic to avoid peak traffic hours;
iii. Procedures for coordination with local jurisdictions to notify residents of
alternate traffic routes and provide other notifications, as required by
Solano County or other transportation agencies (e.g., Caltrans);
iv. Best Management Practices to reduce traffic impacts (e.g., identifying
parking areas to be located in approved work areas) and to minimize trips
on local roads. For example, construction equipment would be delivered
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directly to the construction location rather than to the staging area and
carpooling would be promoted;
v. Ensuring access for emergency vehicles at all times;
vi. Providing temporary access to businesses, residences, and/or pedestrians
during construction;
vii. Opening lanes as soon as possible to restore normal traffic patterns;
viii. During the design phase, coordination by the Applicant with other utilities
service providers to ensure conflicts with other utilities are minimized;
ix. Designing and constructing new roads to accommodate traffic and
minimize the potential for accidents, in accordance with all applicable
Caltrans and Solano County specifications, including appropriate slopes,
sufficient turning radii, and appropriate roadway depth; and
x. After construction, restoring the routes to original conditions;
e. The Applicant shall also develop, provide to Solano County Public Works,
Engineering Division, and adhere to a Transportation Plan that addresses the
following issues:
i. Transport of all equipment to the site;
ii. Transport of all equipment during equipment removal;
iii. Transport of all building materials;
iv. Circulation, itemizing how many of each vehicle type shall use which
roads;
v. Responsibilities;
vi. Security bonding;
vii. Vehicular traffic types and amounts necessary;
viii. Extra-legal loads;
ix. Signage;
x. Road maintenance; and
xi. Obtaining required grading and encroachment permits.
Impact TRA-2: Temporary Disruptions to Traffic Flow during Construction
The Project could result in temporary disruptions to traffic flow if it is necessary to widen
or improve existing roads to accommodate equipment during construction. Temporary
lane closures could directly impact traffic flow by causing congestion on the roads or
indirectly affect traffic flow if drivers avoid roads with lane closures and use alternative
roads, potentially shifting traffic patterns and affecting existing traffic loads on the
alternative roads. This impact would be potentially significant; however, with the
implementation of Mitigation Measure TRA-2, which requires at least one access lane or
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alternate access at all times and lane closures to be short-term (from 1 to 2 weeks), this
impact would be reduced to less than significant.
Mitigation Measure TRA-2: Minimize Lane Closures and Provide Alternative
Access for the Project
To minimize impacts on traffic caused by temporary lane closures, if required, the
Applicant shall:
a. Implement the procedures identified in the Traffic Control Plan to provide
alternate access to residents/businesses and emergency vehicles and reopen
roads as soon as possible;
b. Obtain approval from Solano County Public Works in advance of any lane
closure;
c. Allow lane closures only during workdays (no overnight lane closures shall be
allowed) and limit them to the minimum amount of time needed to prevent
necessary activities, with consecutive daily closure of no more than 2 weeks
for any road, thereby preventing impacts to adjacent land uses; and
d. Provide at least one access lane or alternate access at all times.
Impact TRA-3: Damage to Existing Roads Due to Construction
Existing roads used to access the Project could be damaged by increased use and
heavy equipment. There is also the potential for tracking dust, soils, and other materials
from graded construction sites onto public roads. This impact is considered potentially
significant; however, by implementing Mitigation Measure TRA-3, damage to existing
public roads and access roads installed for initial Project construction would be reduced
to a less-than-significant level.
Mitigation Measure TRA-3: Minimize Road Damage and Repair Roads
To minimize damage to existing roads and access roads installed for initial Project
construction, the Applicant shall:
a. Use regulation-sized vehicles, except for specific construction equipment,
which may haul oversized loads;
b. Obtain local hauling permits from appropriate agencies prior to construction
and adhere to any conditions in these permits;
c. Apply for, secure, and abide by the conditions of an encroachment permit for
any and all work within the County right-of-way, which may further define and
qualify the road repair requirements of the County;
d. Enter into a secured agreement with Solano County to ensure that any
County roads that are damaged are promptly repaired to their preconstruction condition by slurry seal, re-pavement or reconstruction, as
determined solely by Solano County’s Director of Resource Management.
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The same shall be required for any road damage or modification associated
with the repair, replacement or decommissioning of wind energy project;
e. Post a security bond to cover the costs of road maintenance during
construction. The Applicant shall repair any damage to roads and restore
roads to condition in effect prior to commencement of construction or per
requirements of the state and or Solano County’s Director of Resource
Management. Should the Applicant not perform such repairs to Solano
County’s satisfaction, the County reserves the right to perform the repair work
at the cost of the Applicant; and
f. Remove or reduce new access roads installed for initial project construction
to the minimum width necessary for maintenance and/or emergency access,
and the disturbed areas shall be restored by the facility owner to the original
preconstruction condition, as determined by the Solano County’s Director of
Resource Management. The same shall also be required for any access
roads installed for the repair, replacement or decommissioning of a wind
energy project.
Impact TRA-4: Operations-Related Traffic
Operation of the Project would only require an additional (approximate) six full time staff
who would work at the existing Shiloh II Operations and Maintenance (O&M) building,
south of the western portion of the Project (as depicted in the southwest corner of
Figure 3.1-1). Therefore, the additional workers would generate up to an estimated
additional twelve trips per day on Birds Landing Road, off of which the O&M building is
located, assuming each worker commutes to work in a separate vehicle. Additionally,
maintenance work might require periodic deliveries by large trucks and use of heavy
equipment that would be transported to the site. Due to existing traffic and the speed at
which vehicles travel on Montezuma Hills Road, ingress and egress to the O&M building
could potentially lead to a greater number of accidents; however, given the relatively
small increase in operations-related traffic, this impact is considered less than
significant, and no mitigation is required.
Impact TRA-5: Impact on Aviation Patterns
FAA Hazard/No Hazard Determination
The Project is located within Compatibility Zones C and D and the “outer horizontal
surface” of the Travis ALUCP, as described above and discussed in Chapter 13, Land
Use and Population. As currently sited, none of the proposed turbines would exceed the
height restriction of 562 feet above mean sea level in the Travis AFB “outer horizontal
surface.” The Applicant has proposed reduced heights of the turbines within the
Compatibility Zones, as discussed above, of 68.5 meters at the hub for a maximum
turbine height of 376.7 feet with the blades extended in the 12 o’clock position. If the
Applicant modifies the location of any turbines such that they fall within the Compatibility
Zones, the hub height of these turbines would likely also be required to be reduced to
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68.5 meters (376.7 feet total turbine height) to meet the 562-foot requirement. ALUC
review is required for a determination of Project consistency with the Travis ALUCP,
The Project is also located within approximately 1.9 miles of the Rio Vista Municipal
Airport. While the Project is not located within any of the Compatibility Zones of the Rio
Vista Airport, due to the height of the proposed turbines and met towers, the Project
remains within the Solano County ALUC’s geographic area of concern. As such, the
Project is also subject to ALUC review for a determination of consistency with the Rio
Vista ALUCP.
Due to the height of the Project wind turbines and met towers, which exceed 200 feet,
FAA review is required. The Applicant submitted FAA Form 7460-1 to the FAA for each
of the Project turbines on August 11, 2009, and for revised turbine locations on
February 27, 2010, as notification of the previous and currently proposed wind turbine
and meteorological tower locations, respectively. While the FAA issued a Determination
of No Hazard to Air Navigation for each of the previously proposed wind turbine
locations, a determination regarding the revised turbine locations at the time of this Draft
EIR remains pending.
The potential impacts associated with aviation safety as a result of the turbine and met
tower heights, particularly in the absence of an FAA determination for the revised
turbine locations and should any additional Project revisions occur, are considered
significant; however, with implementation of Mitigation Measures TRA-5a and 5b, these
impacts would be reduced to less than significant. Mitigation Measure TRA-5a would
require the Applicant to submit FAA form 7460-1 to the FAA and obtain a Hazard/No
Hazard Determination prior to construction of the turbines and met towers, and to
submit FAA form 7460-2 as required by the FAA. Additional FAA re-notification would
be required should revisions to any wind turbine or met tower height or location occur.
Mitigation Measure TRA-5b would require verification that the proposed wind turbines
located within the outer horizontal surface of Travis AFB do not exceed 562 feet AMSL.
California Airport Land Use Planning Handbook
In addition to the review of Project consistency with the Rio Vista ALUCP, pursuant to
Public Resources Code section 21096, review of the Project’s compatibility with the Rio
Vista Airport in this Draft EIR includes an additional assessment based on airportrelated safety issues as prescribed in the California Airport Land Use Planning
Handbook adopted by the California Department of Transportation’s Division of
Aeronautics.
According to the California Airport Land Use Planning Handbook, Rio Vista Municipal
Airport can be categorized as a Medium General Aviation Runway because the longest
runway is currently 4,200 feet in length. The outer safety zone for a Medium General
Aviation Runway, the traffic pattern zone, is represented as an area 6,000 feet on either
side of the runway centerline. According to this configuration, the Project area is located
outside of the traffic pattern zone and does not conflict with the general guidance for
establishment of airport safety compatibility zones.
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The California Airport Land Use Planning Handbook (Caltrans 2002) provides an
example of Part 77 airspace protection surfaces with a precision instrument runway.
The outer limits of the conical surface extend 14,000 feet from the end of the runway
centerline. In the example, which represents a 20:1 approach, the outer conical surface
is 350 feet above airport elevation and the horizontal surface is 150 feet above airport
elevation. According to this configuration, a portion of the northeast Project area is
located within the conical surface of the Rio Vista Municipal Airport. Therefore, using the
California Airport Land Use Planning Handbook as a basis of analysis, the conical
surface above airport elevations would be penetrated by the 409-foot (78.5-meter hub
height tower) turbines. However, the conical surface is not a protected surface because
it is not a sole determiner of whether a structure would be determined a hazard to air
navigation. As a result, the Project would not cause a conflict with the long-term viability
of the airport or substantially hinder airport operations and approach minimums.
Rio Vista Municipal Airport Master Plan Update
As previously discussed in this chapter, the City of Rio Vista adopted a new Airport
Master Plan for the Rio Vista Municipal Airport in 2007. While an Airport Master Plan is
not an applicable general plan, specific plan, or regional plan for purposes of
environmental impact assessment according to CEQA Guidelines (Section 15125(d)), a
discussion of the Project’s consistency with this Plan is nevertheless provided in
response to concerns raised during the scoping for the EIR by a representative of the
Rio Vista Airport Advisory Commission (see Table A-1 of Appendix A).
The Applicant’s aviation expert, JDA Aviation Technology Solutions (JDA), examined
the Project’s compatibility with the major goals of the 2007 Rio Vista Airport Master Plan
Update; this evaluation is presented in a report included as Appendix I and summarized
below (JDA 2010).
In assessing whether the Project could materially impede attainment of any of the goals,
JDA modeled the flight procedures as discussed in the Airport Master Plan in
accordance with FAA design criteria. The FAA approved new flight procedure design
criteria in 2008 (FAA Order 8260.54A), superseding the FAA’s old design criteria (FAA
Order 8260.48); however, the FAA has not yet updated its automated design tools and
will continue to use the old design criteria until its automated tool update is completed.
According to JDA, the FAA update is anticipated to occur no later than approximately
April 2011. In their report, JDA included the airport’s flight procedures under both
current (new) and superseded (old) criteria (JDA 2010).
The Project would not significantly conflict with the major goals identified in the Rio Vista
Municipal Airport Master Plan Update, as outlined above in Section 18.2.3, including
goals for land acquisition, runway extension, facility improvements, slope preservation,
flight procedures, and other airport efficiency considerations:


The Airport Master Plan goal for acquisition of land east and north of the airport
does not include any land proposed for the Project.
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The Airport Master Plan goal for runway extension would extend the end of the
runway to the east and away from the Project turbines.



Various facility improvements included in Airport Master Plan goals would be
conducted at the airport and the Project would have no effect on them or on
access roads.



The proposed Project turbines and meteorological towers would not affect the
Airport Master Plan goal for preservation of 34:1 slope surface ratio for Runway
7-25 and 20:1 slope surface ratio for Runway 14-32 within the approach surface
for each runway. None of the proposed Project turbines ore meteorological
towers would penetrate these slopes, based on the approach surface vertical and
horizontal dimensions outlined in 14 CFR Part 77.25.



Based on the likelihood that current 2007 FAA design criteria would be used to
evaluate lowering of flight procedure minimum altitudes (goal between 250 and
300 feet above ground level) and cancellation of the VOR procedure by the FAA,
JDA’s analysis concluded that existing obstacles in the Project area would
already limit the minimum achievable altitude. Under one of the procedures
evaluated, no Project turbines would penetrate the missed approach surface, and
under the second procedure evaluated, only one turbine would penetrate it by
about 4 feet. Therefore, this is not considered to be a significant conflict.

Also as previously discussed in this chapter, the Solano County ALUC reviewed the Rio
Vista Airport Master Plan Update on May 10, 2007, and determined that it was
inconsistent with the current Rio Vista ALUCP (May 1988). Currently, funding has not
been appropriated to amend the Rio Vista ALUCP based on the changes contained in
the Master Plan.
Mitigation Measure TRA-5a: Notifications and Revised Turbine Siting
To prevent impacts on aviation patterns:
a. The Applicant shall submit FAA Form 7460-1, Notice of Proposed
Construction or Alteration, requesting that the FAA issue a Determination of
No Hazard to Air Navigation for each of the Project turbines and
meteorological towers.
b. The Applicant shall submit FAA Form 7460-2, Notice of Actual Construction
or Alteration, for each of the Project turbines and meteorological towers, as
required by the FAA.
c. The Applicant shall provide evidence to the Solano County Department of
Resource Management that FAA Form 7460-1 has been filed pursuant
paragraph a, above, including the outcome of this notification and any
conditions required by the FAA, prior to the installation of each wind turbine
and meteorological tower. No wind turbine or meteorological tower shall be
installed without prior receipt of an FAA “No Hazard” determination.
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d. The Applicant shall provide evidence to the Solano County Department of
Resource Management that FAA form 7460-2 has been filed, pursuant
paragraph b, above, prior to issuance of any final certification of occupancy
for the Project by the County.
e. Should a significant revision occur to the height and/or location of a wind
turbine or meteorological tower, subsequent to receipt of a No Hazard
determination for the affected wind turbine or meteorological tower, the
Applicant shall be required to re-notify the FAA, as determined by the
Department of Resource Management.
By implementing this mitigation measure, the required receipt of the FAA Determination
of No Hazard to Air Navigation prior to turbine installation will confirm that the Project
will not result in adverse effects on aeronautical operations or airspace safety, reducing
this impact to less than significant.
Mitigation Measure TRA-5b: Limit Turbine Height to 562 Feet Above Mean Sea
Level or Less in the Travis Air Force Base “Outer Horizontal Surface”
To ensure that the Project does not conflict with the Travis Air Force Base Land Use
Compatibility Plan, the Applicant shall provide written verification to the Solano County
Department of Resource Management that the Project turbines within the “outer
horizontal surface” of Travis AFB, generally located in the western portion of the Project
Area, will be below 562 feet above mean sea level.
With implementation of this mitigation measure, this potential impact would be reduced
to less than significant.
Impact TRA-6: Travis Air Force Base Radar Related Issues
Consistency with Travis AFB Radar Operations
In March 2007, Travis AFB reported that existing wind turbines in the Montezuma Hills
were affecting the performance of its then-existing radar equipment, and the concerns
of these effects extended to the new planned radar and to the installation of any new
wind turbines in the area. Originally, concerns expressed by Travis AFB to Solano
County and the Solano County ALUC focused primarily on the impact of the three
pending wind farm projects at the time (Shiloh II, Montezuma Wind, and SMUD-Solano
Phase 3) on the new DASR-11 terminal surveillance radar.
Travis AFB’s concern was based primarily on feedback from its air traffic controllers.
Therefore, Travis AFB recommended against the approval of any new wind projects
within the Montezuma Hills until this concern could be investigated, tested, and
validated. Over the past 2-plus years, the following generalized radar-related events
relevant to the Project have occurred, presented in chronological order:
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approved by the Solano County Planning Commission. This project was fully
constructed and operating in the Montezuma Hills by January 2009.


Travis AFB replaced the old ASR-8 radar with the new DASR-11 radar. The
new radar was deemed operational in February 2009, and the old radar was
retired. The new DASR-11 radar is a fully digitized radar with state-of-the-art
surveillance technology.



A study conducted in January 2009 by the U.S. Air Force Flight Standards
Agency (AFFSA) on the performance capabilities of the new DASR-11 radar
found an increase in radar capability. As noted in the evaluation report by the
AFFSA for the new DASR-11 radar system at Travis AFB, the new DASR-11
system “provides the required coverage” and “supports the mission
requirements of Travis AFB.” A subsequent evaluation by AFFSA concluded
that, with the installation of the new DASR-11 system, “Detection rates
improved across the board,” and “False tracks significantly reduced” over the
Montezuma Hills. In this subsequent evaluation, AFFSA reported that the
probability of detection (Pd, the probability that a target within several various
operating modes and conditions, approaching a radar is detected at least
once by the time it reaches the radar’s range) over the Montezuma Hills
experienced a reduction of about 1.3% compared to the rest of Travis AFB’s
airspace, and the DASR-11 radar system achieved a Pd of 89.01% over the
Montezuma Hills, which exceeds the FAA’s engineering acceptance standard
for detection of 80%. The airspace immediately over Travis AFB has a Pd of
90.36%. The DASR-11 consists of a Primary Surveillance Radar, and a
Secondary Surveillance Radar subsystem. When both the primary and
secondary radar systems are employed, Pd increases to 99.81% over the
Montezuma Hills.

In December 2009, the Applicant, together with the developers of the proposed
Montezuma Wind and SMUD-Solano Phase 3 wind projects, entered into a Cooperative
Research and Development Agreement (CRADA) with representatives of the 60th Air
Mobility Wing (AMW) at Travis AFB, the Air Mobility Command (AMC), the AFFSA, the
Idaho National Laboratory, and the United States Transportation Command
(USTRANSCOM) to assess the impact of the three currently pending wind projects on
air traffic operations over the Montezuma Hills. Specifically, the objectives of the
CRADA were threefold:


Obtain reliable, objective data to assess current air traffic operational radar
coverage in the Travis AFB area;



Run a simulation to assess the predicted air traffic operational impact
potentially caused by proposed wind turbine development; and



Assess the operational impact upon the Travis AFB air traffic control areas of
Shiloh III, Montezuma Wind, and SMUD-Solano Phase 3 wind projects.

The CRADA essentially facilitated the formation of a joint working group between the
participating federal agencies, private wind developers, and other interested entities to
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resolve the Travis AFB radar issues. Two working groups were designated under the
CRADA to accomplish the three objectives stated above. The Radar Working Group
(RWG) comprised of engineers from Westslope, the AFFSA, and the Idaho National
Laboratory, was tasked with collecting aircraft track data from the DASR-11 radar at
Travis AFB. The other working group, the Operations Working Group (OWG),
comprised of representatives of the AFFSA, AMC, Travis AFB, Westslope and others,
was tasked with taking the findings of the RWG and determining whether or not the
projected loss of Pd would pose an impact on the safety and efficiency of air traffic
operations over the wind resource area (USTRANSCOM 2010).
An analysis of radar impacts, which was based on the CRADA methodology discussed
below, determined that the overall Pd currently over the wind resource area as seen at
the scope by air traffic controllers is 80.3% below 4,000 feet and 84.2% below 10,000
feet. While the Air Force and FAA do not have an operational standard Pd, the OWG
has agreed that ensuring the decrease in the Pd does not exceed 5% below the existing
established baseline values (current performance) will conservatively ensure air safety
for the subject air space. Therefore, the standard of significance that has been
determined by the CRADA working groups is a 5% decline in Pd below the baseline
established by the RWG (USTRANSCOM 2010).
From September to December 2009, the two CRADA working groups obtained baseline
radar coverage data in the Travis AFB airspace, ran simulations to predict the potential
impacts of the wind energy projects on air traffic operations, and assessed the potential
operational impacts of the three pending wind projects (Shiloh III, Montezuma Wind,
and SMUD-Solano Phase 3) on the Travis AFB radar systems. The RWG was tasked
with collecting aircraft track data from the DASR-11 radar at Travis AFB. This data
collection took place in October of 2009 and became the “baseline,” or current state of
coverage picture, for the radar. That data set was then filtered and uploaded into the
Standard Terminal Automation Replacement System (STARS). The STARS system
receives data and flight plan information and presents the information to air traffic
controllers on color displays, allowing the controller to monitor and control air traffic. The
calculated Pd between the baseline data set and the filtered STARS data set represents
the worst-case coverage. Both data sets were then recorded by the STARS software
then independently analyzed to quantify Pd over the Montezuma Hills. The result of this
analysis showed that the baseline coverage (as seen at the scope by air traffic
controllers) is 80.3% Pd below 4,000 feet and 84.2% Pd below 10,000 feet. The worst
case (with all three planned wind turbine projects constructed and operational) will be a
reduction in Pd of 3.5% below 4,000 feet and 3.2% below 10,000 feet (USTRANSCOM
2010).
The OWG was tasked with taking the findings of the RWG and determining whether or
not the projected loss of Pd would pose an impact on the safety and efficiency of air
traffic operations over the Montezuma Hills. In order to make this determination, it was
first necessary to determine the minimum level of service and safety for air traffic
operations in the airspace over the Montezuma Hills. This assessment included a
thorough review of federal aviation regulations as well as FAA and Air Force rules,
orders, and instruction manuals. After conducting this review, the OWG concluded that
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the airspace over the wind resource area is classified as Class E airspace (controlled
airspace but no communication with air traffic control required) and has no surveillance
coverage requirement. Additionally, the RWG’s findings show that the number of nontransponder aircraft was significantly lower than anticipated. The OWG concluded that
an average degradation of 5% Pd across the entire Montezuma Hills (all three pending
wind projects) would pose an insignificant operational impact and would not impact air
traffic safety. Based on the RWG’s findings of 3.5% Pd degradation below 4,000 feet
and 3.2% Pd degradation below 10,000 feet, the cumulative impact of the three
proposed wind projects falls within the margin specified by the OWG, resulting in an
acceptable level of impact (USTRANSCOM 2010).
The results of the modeling conducted pursuant to the CRADA process to analyze the
proposed Project and the proposed SMUD Solano Phase 3 and Montezuma Wind
projects show that the impact on the radar Pd is 3.5% below 4,000 feet and 3.2% below
10,000 feet, which is well under the threshold of significance as defined by the OWG
(USTRANSCOM 2010). This assessment further validates the previous FAA
aeronautical study conducted for each of the three proposed projects and represents a
thorough review by the Air Force.
Through the CRADA process, the OWG concluded that there should be no significant
impacts on mission requirements of Travis AFB and the safety of the airspace above
and adjacent to the Montezuma Hills due to the construction and operation of the
proposed Project and the proposed SMUD-Solano Phase 3 and Montezuma Wind
projects. All minor impacts are manageable and fall within the expected levels of safety
and risk for the airspace being evaluated (USTRANSCOM 2010, Vechery 2010).
Since the original CRADA modeling exercise was conducted, the Applicant has
modified the Project layout while reducing the number of proposed turbines from 68 to
59. Based on the opinion of Westslope, the radar expert that performed the original
analysis under the CRADA, it is expected that the OWG’s original conclusion would still
hold that there should be no significant impacts on mission requirements of Travis AFB
and the safety of the airspace above and adjacent to the Montezuma Hills due to the
construction and operation of the proposed Project (Blackman 2010). As part of the
CRADA, which is an ongoing process, construction of the Project is needed to validate
the accuracy of the radar modeling.
This potential impact is less than significant, and no mitigation is required.
18.5
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19.0 ALTERNATIVES
19.1

SELECTION OF ALTERNATIVES

The California Environmental Quality Act (CEQA) requires that a range of reasonable
alternatives to a project be evaluated in an Environmental Impact Report (EIR).
Alternatives selected for analysis would potentially avoid or diminish the impacts of a
project while still feasibly attaining the project’s objectives. This chapter compares the
impacts that would result from a range of alternatives for the Shiloh III Wind Energy
Project.
19.1.1

Shiloh III Wind Energy Project

As presented in Chapter 3, Project Description, the Applicant’s overarching objective of
the Shiloh III Wind Energy Project is to harness the renewable wind resources in the
wind resource area in the Montezuma Hills to generate and deliver renewable energy to
the Pacific Gas & Electric (PG&E)/California Independent System Operator (CAISO)
power grid in order to:


Meet regional energy needs in an efficient and environmentally sound manner,
as provided in the Energy Resources and Conservation section of the 2008
Solano County General Plan Resources Chapter, which encourages utilization of
renewable energy resources.



Realize the full potential of the wind resource on the lands under lease.



Promote the long-term economic viability of agricultural uses in the Montezuma
Hills, including grazing and dry-land farming.



Assist California in meeting its target for the generation of renewable energy in
the state under the State’s Renewables Portfolio Standard (RPS) Program, which
would require investor-owned utilities to purchase 33% of their power from
renewable sources by the year 2020.



Fully utilize the wind resource area in the Montezuma Hills region of Solano
County, thereby concentrating wind turbines in appropriate locations.



Offset the need for additional electricity generated from fossil fuels (which emit
more air pollutants than wind-generated electricity) and therefore assist the state
in meeting its air quality goals and reducing greenhouse gases.



Develop a wind project that will produce 118 MW of electricity.



Result in an economically feasible wind energy project that will support
commercially available financing.



Displace 216,000 tons of carbon dioxide (CO 2 ) (a greenhouse gas) emissions
per year.
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Displace 1080 tons of sulfur dioxide (SO 2 ) emissions per year.



Displace 480 tons of oxides of nitrogen (NO X ) emissions per year.



Help California meet its greenhouse gas emissions reductions goals enacted
under Assembly Bill 32 (AB 32).



Provide green power for approximately 35,000+ homes a year, based on wind
industry estimates of 1 megawatt powering roughly 300 homes.

The Shiloh III Wind Energy Project is designed to provide alternative energy to
consumer markets in Northern California. Increased interest in wind energy was spurred
by state law requirements. The California Senate Bill 1078, passed in 2002, established
the California RPS, which requires utilities such as the Applicant to increase sales of
electricity produced by renewable energy sources including solar facilities by a minimum
of 1 percent per year, with a goal of 20 percent of total sales by the year 2017.
However, the California Public Utilities Commission (CPUC), the California Energy
Commission (CEC), and the California Power Authority adopted the Energy Action Plan
(EAP), which pledged that the agencies would meet an accelerated goal of 20 percent
by the year 2010. As a result, the California Senate passed Senate Bill 107 to be
consistent with the EAP, and accelerated the implementation of the RPS, requiring
utilities to meet the goal of 20 percent renewable energy generation by 2010.
California’s Executive Orders S-14-08, issued on November 17, 2008, and S-21-09,
issued on September 15, 2009, established a further goal of 33% renewable energy by
2020. The proposed Project would generate 118 megawatts (MW) of electricity and is
scheduled to be in service by the end of 2011. The proposed Project would allow PG&E
to increase its percentage of renewable resources in its energy portfolio and assist the
State of California in reaching the goals of the RPS.
In order to select alternatives that would reduce or avoid significant environmental
impacts, it is necessary to identify the significant impacts of the proposed Project. Under
the proposed Project activities, the following impacts would be significant even after
implementation of mitigation measures.
Aesthetic/Visual Resources
Impact AES-3, Impact AES-4, and Impact AES-6: Many of the proposed Project’s
turbines would be in the foreground distance zone and would affect the landscape
visible from Olsen Road, Currie Road, Emigh Road, Birds Landing Road, Montezuma
Hills Road, and dispersed rural residential viewpoints. Even given conformance with the
Solano County setback, siting and design standards, the proposed Project would
significantly alter the visual appearance of the landscape in these areas when viewed in
the foreground distance zone from dispersed rural residential viewpoints.
There would be a significant impact on views from State Routes (SR) 12 and 113 that
contain foreground views of the Project. The County designated SR 12 and 113 as
scenic (Solano County 2008). The dominance of the Project turbines would change the
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characteristic view so noticeably that it would be difficult to see other components of the
landscape without also seeing Project turbines. The proposed Project would
permanently degrade the existing character of the landscape in views from SR 12 and
113.
Additionally, due to Federal Aviation Administration safety requirements, the Project
would likely be required to install pulsating lights on the wind turbines. Bright white
pulsating lights would affect nighttime views for dispersed rural residences, nearby
communities including Rio Vista and Bird's Landing, and motorists traveling along SR
12 and 113. Lighting installed on the turbines would result in a significant and
unavoidable impact on aesthetics by introducing a new source of light and impacting
nighttime views.
Air Quality
Impact AIR-1 and Impact 2: The Project would result in significant impacts on air quality
during construction due to construction vehicle emissions of NO x and the generation of
dust (particulate matter [PM 10 ]) from trenching, grading, and other ground-disturbing
activities.

Biological Resources
Impact BIO-9: The Project would result in the mortality of protected avian and bat
species and, therefore, significant impacts even with the incorporation of mitigation
measures. Raptor species most likely to be affected by turbine operation are the
American kestrel and red-tailed hawk. The golden eagle, white-tailed kite, and peregrine
falcon, all fully protected species in California, are the primary special-status avian
species the Project could significantly impact. The western red bat is the primary
special-status bat that could be affected by turbine operations.
19.2

ALTERNATIVES CONSIDERED BUT ELIMINATED FROM FURTHER
ANALYSIS

While CEQA requires that all alternatives considered be described, it does not require a
full analysis of alternatives that are infeasible, that do not meet the Project objectives, or
that do not potentially reduce environmental impacts. Alternatives considered but
eliminated from further consideration for these reasons are addressed below.
19.2.1

Off-Site Alternative

Alternative sites were considered for development to provide renewable energy to the
consumer market in northern California. The CEC has identified five primary wind
energy regions in California: Solano, Altamont, San Gorgonio, Tehachapi, and Pacheco.
Only two of these regions are located in northern California: Solano and Altamont (CEC
2005). Because the San Gorgonio, Tehachapi, and Pacheco wind resource areas are
not located in northern California, they would not meet Project objectives because they
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would not deliver energy to the PG&E/CAISO power grid, and these locations were not
carried forward for analysis.
Development in the Altamont Pass has been hindered by high numbers of avian
mortalities; current development in the Altamont Pass area has focused on
“repowering,” or removing existing turbines and replacing them with fewer, better sited,
and taller turbines (CEC 2004). Because development in the Altamont Pass is currently
focused on “repowering,” a project located in this region would also not meet the Project
objective of delivering renewable energy to the PG&E/CAISO power grid to meet
California’s goals because replacing existing turbines would not increase the
percentage of energy derived from renewable generation sources.
19.2.2

Other Types of Renewable Energy Projects in the Montezuma Hills

In addition to wind energy, other renewable energy sources could potentially be
developed to provide energy to the consumer market in northern California, including
solar, geothermal, and biomass energy. However, the resources used to power these
types of renewable energy are not generally abundant in the Project area. Projects
powered by solar, geothermal, or biomass energy would require high annual solar
incidence, concentrated levels of heat from the earth, or the availability of biomass
feedstock such as corn and sugarcane, respectively.
None of these energy sources is as readily available as wind energy in the Project area.
The flow of cool air from the San Francisco Bay through the Carquinez Strait creates
strong, sustained winds throughout the year. This is one of the reasons Solano County
first designated the region as a wind resource area in 1987 and continues to consider
the area as superior for wind energy development. Other types of renewable energy
projects would be less feasible given the resources available in the Montezuma Hills
region, and they would not meet the Project objectives.
19.2.3 Non-Renewable Energy Projects
Alternative energy sources such as coal, oil, and natural gas are available and could be
used to meet increased demands for energy in California. However, these resources
are not considered renewable energy and, therefore, would not meet the Project’s
objective to deliver renewable energy to the PG&E/CAISO power grid to help meet
California’s RPS goals and help meet the intent of AB 32 to reduce California’s
greenhouse gas emissions to 1990 levels by 2020.
Additionally, non-renewable generation sources such as coal, oil, and natural gas would
likely result in increased pollutant emissions. Coal and oil emit relatively large amounts
of particulate matter, sulfur dioxide, carbon monoxide, hydrocarbons, and non-criteria
pollutants. In addition, the burning of coal is considered a major contributor to acid rain,
which is an international ecological and economic problem. It is unlikely that the utilities
in northern California would be able to burn coal or oil in order to generate electricity.
The use of these fuels would not allow either existing power plants to operate within
their air permit conditions or new plants to obtain air permits for use of these fuels
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because of the non-attainment status of the Bay Area and Sacramento Valley Air
Basins.
Natural gas provides a cleaner burning alternative to oil and coal. When designed
adequately, a natural gas plant produces a reduced amount of sulfur dioxide, nitrogen
oxide, and particulate matter emissions. Natural gas is also more energy efficient.
Additionally, extracting energy from natural gas can be accomplished more efficiently
than extracting energy from other fuels because the absence of impurities in the fuel
makes it clean burning and eliminates the need for energy-consuming auxiliary
equipment. However, while natural gas facilities generally emit fewer pollutants than
coal or oil, they typically emit more pollutants than wind energy generation facilities. A
natural gas facility is expected to result in greater emissions of particulate matter, sulfur
dioxide, carbon monoxide, hydrocarbons, and non-criteria pollutants during start-up and
during normal operations, compared to a wind facility.
Because non-renewable energy projects would likely result in greater impacts on air
quality and because they would not meet the Project objectives, non-renewable
alternatives were not carried forward for analysis.
19.2.4

Alternative Wind Turbine Models

The Applicant originally considered two other wind turbine models, including the Clipper
Liberty 2.5 MW and Vestas V90-1.8 MW turbines. While there may be some differences
between these alternative turbine models, impacts on aesthetics, air quality, and
biological resources would be similar for the proposed turbine model and these
alternative turbine models considered. Use of these alternative turbine models would
not reduce potentially significant impacts to less than significant levels.
Vertical axis wind turbines (VAWT) present an alternative design option that has been
installed at some sites in California. The VAWT arrangement allows the gearbox and
generator to be located at ground level and can be activated from wind blowing in any
direction. The simple design saves in the costs of towers and the equipment that turns
the rotor into the wind but is inherently less efficient than the horizontal axis wind
turbines (HAWT). As one blade catches the wind and turns the rotor, the opposite blade
produces drag and loss of power. Furthermore, wind speeds are lower and more
turbulent at ground level than they are at the height of the rotors for the proposed
turbines, resulting in more stress on the machinery and less power output. VAWTs
installed at the Altamont wind resource area have since been removed because of their
poor performance and replaced with HAWTs.
In addition, there are no reliable VAWT suppliers available today for large commercial
wind facilities. No known, reputable manufacturers currently have the capability to
produce the quantity and electrical generation capacity of turbines needed for the
project or to guarantee and warranty the equipment.

June 2010

19-5

Shiloh III Wind Energy Project
Draft EIR

19.0 Alternatives

All of the turbine types considered for the Project are three-blade HAWTs mounted on
tubular poles. Development of the wind industry to date has found that this technology is
the most cost-effective method of generating electricity from wind resources.
The VAWT would not fully meet the primary objectives of the Project, which are to
harness the wind energy at the Montezuma Hills in an efficient manner and to promote
the long-term economic viability of the agricultural users in the Montezuma Hills.
19.3
19.3.1

ALTERNATIVES EVALUATED
No-Project Alternative

Under the No-Project Alternative, the Project would not be constructed and significant
impacts on visual/aesthetic resources, biological resources, and air quality may be
avoided. Alternatively, the No-Project Alternative could result in wind facility construction
at other locations or the substitution of fossil fuels, each of which could result in
additional environmental impacts.
The need for wind energy in northern California is likely to increase because of
population and economic growth in the Bay Area, Sacramento, and other metropolitan
areas in the region. The No-Project Alternative would leave wind energy in the wind
resource area in the Montezuma Hills region inaccessible to customers and result in the
underdevelopment of the wind resource area. This would likely force utilities to make
alternate arrangements to supply the market with competitively priced fuel.
If the Project is not constructed, the Applicant would not generate the 118 MW of wind
energy for the consumer market in northern California. In addition, the 118 MW of wind
energy capacity the Project would provide would not be available to help investorowned utilities such as PG&E meet the RPS required under state law.
19.3.2

Off-site Alternative – Cordelia Hills Wind Resource Area

The wind resource area in the Cordelia Hills region is the only area, other than the
Montezuma Hills region, that Solano County has designated as suitable for wind
development, and is considered an alternative Project location for the Project. The
Solano County General Plan, however, places restrictions in the Cordelia Hills region
associated with setback requirements based on visual concerns associated with
residential neighborhoods, areas planned for residential development, and I-80 and I680 corridors, as required in Chapter 4 (Resources) of the General Plan. Further,
Chapter 11 of the General Plan places additional restrictions associated with the Tri-City
and County Cooperative Plan for Agriculture and Open Space Preservation (Solano
County 2008).
The Cordelia Hills region was evaluated for wind project development; however,
because of the constraints from an environmental and visual impact on residents and
travelers, the area would likely result in environmental impacts greater than or equal to
those of the Project. Development of this area would cause greater impacts on
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residents in the Cordelia Hills, where there are a greater number of sensitive receptors,
than the Project area. Development of a wind farm in the Cordelia Hills would also have
similar impacts on raptor species because the area has a similar ecological and
biological profile as the proposed Project area. Impacts on air quality from emissions of
criteria pollutants during construction would be the same as those impacts caused by
construction of the proposed Project. Finally, the land use in the Cordelia Hills region
does not promote agricultural uses, which are compatible with wind turbine
development, resulting in a less efficient use of the land.
19.3.3

Reduced Project/Alternative Layout Alternative

The final alternative to the Project evaluated is reducing the number of turbines. A
Reduced Project Alternative, concentrating turbines on land already used more
intensively for agriculture and away from annual grasslands, would involve construction
of 17 fewer wind turbines and approximately 5.4 miles less of access road, resulting in
reductions of approximately 11.1 acres of permanent impacts and 30.5 acres of
temporary impacts.
Although the Reduced Project Alternative would reduce the visual impact on travelers
along SR 12 to some extent, it would not reduce the Project’s overall impact on visual
impacts to a less than significant level. Similarly, while the Reduced Project Alternative
would lessen the magnitude of impact on raptors because there would be fewer turbines
to potentially be encountered, it would not reduce the impacts to less than significant
levels.
Reducing the number of turbines to be installed would decrease short-term impacts on
air quality for NO x and PM 10 because less equipment would be required, the
construction period would be shorter and less ground disturbance would occur.
However, the emissions are not likely to be reduced to below a level of significance.
Fewer turbines would substantially reduce the Project’s power generation capacity
(approximately 25% of capacity). Therefore, this alternative would not achieve the
Project objective of producing 118 MW of electricity or fully utilizing the wind resource
area. The Reduced Project Alternative would limit the Project’s contribution to
California’s RPS goals and its GHG emission reduction goals and would not have as
great a benefit to long-term air quality through generation of renewable energy.
19.4
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20.0 CUMULATIVE IMPACTS
The California Environmental Quality Act (CEQA) requires that an Environmental Impact
Report (EIR) evaluate the cumulative impacts of a project being proposed. The CEQA
Guidelines define a cumulative impact as an impact that is created as a result of the
combination of a project evaluated in an EIR together with other projects causing
related impacts (CEQA Guidelines § 15355). Section 15065 (a)(3) of the Guidelines
states that a significant impact could occur even when a specific project’s impacts are
limited but when considered within a cumulative context. The cumulative context to be
considered encompasses past, present, or future projects and their impacts. The
contributions that the Shiloh III Wind Energy Project makes to cumulative impacts are
discussed in this chapter.
20.1

CUMULATIVE DEVELOPMENT SCENARIOS

The geographic area considered in this analysis is the approximately 42,972-acre wind
resource area in the Montezuma Hills in Solano County. The Solano Land Trust
manages a conservation easement on approximately 3,700 acres within the wind
resource area, which is not available for wind development.
The cumulative analysis is based on a list of past, present, and probable future projects
in the wind resource area. The cumulative list was compiled using publicly available
data from past and ongoing applications with Solano County as well as through
consultation with Solano County. These projects, which would result in similar impacts
as the Shiloh III Wind Energy Project, were included in this analysis due to their
potential to collectively contribute to significant cumulative impacts. Projects that have
not submitted applications to Solano County for use permits or have not otherwise
released publicly available information are not analyzed in the cumulative analysis
because they are considered speculative. Table 20.1-1 lists the projects considered in
this analysis, and Figure 20.1-1 depicts their locations within the wind resource area.
20.1.1

Past Projects in the Wind Resource Area

In 1987 Solano County designated 42,972 acres in the Montezuma Hills as a wind
resource area. Since the area was first designated for wind development, over 800 wind
turbines have been installed in the Montezuma Hills between State Route (SR) 12 and
the Sacramento River. The existing wind plants are High Winds, enXco V, Shiloh I,
Shiloh II and Sacramento Municipal Utility District (SMUD)-Solano Phase 1 and 2, which
are described further below:


High Winds: 90 V-80 turbines;



enXco V: 510 individual KCVS 56 turbines and six GE 1.5 turbines;
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Table 20.1-1

Cumulative Projects Table

Vesta V-47

23

Solano Wind Phase 2A (SMUD)

Vesta V-90

8

Solano Wind Phase 2B (SMUD)

Vesta V-90

21

enXco V (enXco)

US Windpower
KCS-56-100

510

enXco V (enXco) repowered
High Winds (NextEra)

GE 1.5
Vesta V-80

6
90

Shiloh I (Iberdrolla Renewables)

GE 1.5

100

Shiloh II (enXco)

REpower MM 92

75

Approved Projects
Shiloh I (Phase B – balance unbuilt)

GE 1.5

20

Solano Wind Phase 3 (SMUD)
Montezuma Wind

Future Foreseeable Projects
Shiloh IV*
Montezuma Wind II**

Turbine Model

Number of
Turbines

Project Name
Existing Projects
Solano Wind Phase 1 (SMUD)

GE 1.5, Siemens,
or Vesta V-90
GE 1.5, Siemens
2.3, or Vestas V80
TBD
TBD

Status
Constructed in
2004 and in
operation.
Constructed in
2006 and in
operation.
Constructed in
2007 and in
operation.
Constructed in
1989/1990 and in
operation
Constructed in
2006 and in
operation
Constructed in
2003 and in
operation.
Constructed in
2006 and in
operation.
Constructed in
2008 and in
operation.

36 to 75
16 to 23

-65 to -76
-271

Approved but not
constructed.
Approved but not
constructed.
EIR certified.

Speculative
Speculative

Notes:
*Shiloh IV represents the potential removal of approximately 100 existing enXco V wind turbines and
installation of 24 to 35 new wind turbines, for a net decrease of 76 to 65 wind turbines in the wind
resource area.
**Montezuma Wind II represents the potential removal of approximately 350 existing enXco V wind
turbines and installation of 79 new wind turbines, for a net decrease of 271 wind turbines in the wind
resource area.
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Shiloh I and Shiloh II: 100 GE 1.5 turbines and 75 REpower turbines; and



SMUD-Solano Phase 1, 2A and 2B: 23 V-47 turbines and 29 Vestas V-90
turbines.

Therefore, the total existing wind energy development in the wind resource area is 833
turbines that produce 624 megawatts (MW) of power. Figure 20.1-1 shows the location
of existing wind development in the wind resource area.
20.1.2 Planned Projects within the Wind Resource Area
In addition to the turbines that currently exist in the wind resource area, there are
several additional approved wind energy projects. This Section describes this
anticipated development within the wind resource area.
Figure 20.1-1 shows the commercial wind facility areas considered in this cumulative
analysis. The following lists the approved wind energy development in the wind
resource area:


Shiloh I: 20 additional unbuilt turbines (30 MW);



SMUD-Solano Phase 3: up to 75 turbines (128 MW);



Montezuma Wind: 23 GE 1.5 turbines, 16 Siemens 2.3 turbines, or 19 Vestas
V-80 turbines (37 MW).

In total, up to 118 new turbines have been approved for the wind resource area
comprising a total of up to 195 MW of power. Figure 20.1-1 shows the location of
approved wind development in the wind resource area.
20.1.3 Future Foreseeable Projects within the Wind Resource Area
It is reasonable to assume that additional wind energy development will take place in
the Montezuma Hills wind resource area.
Within the wind resource area south of SR 12, there are presently at least two
speculative future wind energy projects being considered by private wind developers,
which have not been formally presented to the County.
One project is Montezuma Wind II, which comprises 24 to 35 wind turbines with a
capacity of up to 60 MWs. This project would be located on approximately 1,800 acres
adjacent to the south side of the Montezuma Wind Project. This project may also
involve the removal of approximately 350 of the existing, older enXco V wind turbines.
However, at this time no use permit application or formal plans have been submitted to
the County for this project.
The other speculative project, Shiloh IV, comprising up to 79 new wind turbines, would
be generally in and near a portion of the enXco V project area. This project may also
involve the removal of approximately 100 of the existing, older enXco V wind turbines.
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This project has been reviewed by the Federal Aviation Administration (FAA) for
potential obstructions to airspace navigation. At this time, however, no use permit
application or any plans have been submitted to the County for this project.
While the County’s General Plan identifies the Montezuma Hills region south of SR 12
as the primary wind resource area in the County, the wind as a resource does extend
north of SR 12, as evident in the wind resource maps produced by the California Energy
Commission. These wind resource maps, as referenced in the General Plan, are what
the County uses to determine where commercial wind development is most appropriate.
However, the County has not received any applications for the development of wind
energy projects north of SR 12 and it is speculative whether such projects are likely to
occur. According to previous direction by the Solano County Board of Supervisors, build
out of the area south of SR 12 must occur first before the County will consider wind
development north of the highway. Travis Air Force Base has also indicated that due to
interference with its air traffic control radar performance from wind turbines, cumulative
wind development north of SR 12 will require further study and careful planning.
Table 20.1-1 summarizes the current development status of individual existing, currently
proposed, and speculative, wind energy projects within the wind resource area. While
this table represents the current estimate of wind turbines expected within the wind
resource area based on the best available information, it should be noted that this
number is expected to change as new wind energy projects are proposed in the area.
Projects without an application on file with the County are not considered in the
cumulative impacts analysis, however, because this type of potential future
development is speculative.
20.1.4

Cumulative Scenario Summary

There are currently 833 wind turbine generators installed in the wind resource area, and
an additional 111 to 118 turbines are approved for construction in the wind resource
area. Two additional projects, Montezuma Wind II and Shiloh IV, are considered
speculative by the County because; while no formal plans have been submitted to the
County, these projects have been submitted to, and received No Hazard determinations
from, the FAA. These two speculative projects may, in combination, include the
repowering of most of the older wind turbines in the enXco project area, in addition to
resulting in additional wind turbines. Projects without an application on file with the
County are not considered in the cumulative impacts analysis, however, because this
type of potential future development is speculative.
20.2

ANALYSIS OF CUMULATIVE IMPACTS

The impacts of the existing wind facilities, the proposed and foreseeable wind facilities,
and the impacts of the proposed Shiloh III Wind Energy Project are considered in this
cumulative impacts analysis. In accordance with CEQA Guidelines 15130(b), the
discussion of cumulative impacts describes the likelihood and severity of impacts
associated with the projects identified in Tables 20.1-1 and depicted in Figure 20.1-1,
and in accordance with CEQA Guidelines 15130(a), determines whether the Project’s
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incremental effect is cumulatively considerable when assessed in conjunction with past,
planned, and future foreseeable projects.
The environmental evaluation determined that the Shiloh III Wind Energy Project would
have significant impacts on aesthetic/visual, air quality, and biological (avian) resources.
Other Shiloh III Wind Energy Project impacts were found to be below the level of
significance after mitigation was incorporated. This conclusion is consistent with the
findings of other EIRs conducted in the area. Impacts that are individually or
incrementally minor may become significant when combined with impacts associated
with past and present approved projects and other anticipated future projects. The
potential cumulative impacts in each CEQA area of concern are described below.
20.2.1 Aesthetics
Since 1987 when Solano County first designated the Montezuma Hills region as a wind
resource area, 833 turbines have been constructed in the area. Wind energy
development has significantly altered the agricultural character of the region. Several of
these wind energy facilities are visible in the existing photographs in Figures 5.4-1
through 5.4-6. The turbines dominate formerly open views of rolling grassland and draw
the attention of sensitive viewer groups. Sensitive viewer groups that have been
impacted by the existing projects listed in Table 5.1-1 include residents in the vicinity of
the wind resource area, motorists driving along local roads, motorists driving along
County Scenic Roadways SR 12 and SR 113, and visitors to the wind resource area,
including visitors to the Western Railway Museum, the Suisun Marsh, and the Sandy
Beach Park.
Planned projects in the wind resource area would contribute to the cumulative impact on
visual resources. Construction of the balance of Shiloh I turbines, SMUD-Solano Wind
Phase 3, and Montezuma Wind, would introduce new dominant structures into views
and would further detract from the rural, agricultural character of the area.
Many of the proposed Project’s turbines would be in the foreground distance zone and
would affect the landscape visible from Olsen Road, Currie Road, Emigh Road, Birds
Landing Road, Montezuma Hills Road, and dispersed rural residential viewpoints.
Even given conformance with the Solano County setback, siting and design standards,
the proposed Shiloh III Wind Energy Project would significantly alter the visual
appearance of the landscape in these areas when viewed in the foreground distance
zone from dispersed rural residential viewpoints.
The existing views west from Rio Vista are predominantly uniform and unvaried. The
Shiloh III Wind Energy Project would be seen as part of the background to the seldomseen distance zone, where individual visual elements are not apparent and would not
result in a significant visual impact on Rio Vista. There would be a significant impact on
views from SR 12 and SR 113 that contain foreground views of the Shiloh III Wind
Energy Project. The dominance of the Project turbines would change the characteristic
view so noticeably that it would be difficult to see other components of the landscape
without also seeing Shiloh III Wind Energy Project turbines. The proposed Project would
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contribute to considerable impacts on cumulative resources by permanently degrading
the existing character of the landscape and impacting views from County Scenic
Roadways SR 12 and SR 113.
Additionally, due to FAA safety requirements, wind energy facilities, including existing
and planned facilities, in the wind resource area are required to install synchronized red
lights on some of the turbines. Lighting installed on the Shiloh III turbines would
contribute to the light pollution in the area as a result of the installation of lighting on
nearby turbines; however, this would not be a significant impact because not all the
turbines would be required to be lit and the majority of the visual impact is a result of the
size and proximity of the turbines to the viewer. Additionally, MM AES-6 would limit the
Project’s impact on aesthetics due to introducing a new source of light Other wind
energy facilities in the Project area are subject to the same FAA lighting requirements;
because only some of the turbines around the perimeter of these projects would require
lighting and because this lighting would be required only at night, the cumulative impact
on aesthetic resources due to lighting requirements would be less than significant.
20.2.2 Agriculture and Forest Resources
The proposed Project would not contribute to cumulative impacts on agriculture through
the conversion of agricultural lands to non-agricultural uses. Solano County has found
that wind resource energy development is compatible with the essential agricultural
nature of the Montezuma Hills. The Project would permanently remove approximately
42 acres of land from agricultural uses, which constitutes less than one percent of the
Project area. Agricultural and grazing uses would continue in areas not permanently
disturbed by the Project. Because the Project’s impact on agricultural uses would be so
minor and because agricultural uses would continue on over 99% of the project area,
the Project would not result in a considerable contribution to cumulative impacts on
agriculture through the conversion of agricultural lands to non-agricultural uses.
While the majority of the parcels in the Project area are under Williamson Act contract,
the County has deemed Wind Energy Projects to be compatible with land under the
Williamson Act. In addition, the County is authorized to approve compatible uses of nonprime land if the use will not significantly alter or degrade the long-term productivity of
agricultural lands. As discussed above, the Project would not permanently remove a
significant amount of land from agricultural uses and would therefore not result in a
considerable contribution to cumulative impacts on agriculture through conversion of
Williamson Act lands to non-agricultural uses.
There are no forest lands, woodlands, or timberlands in the Project area; therefore,
there would be no cumulative impacts on these resources.
20.2.3 Air Quality
Solano County is in non-attainment for both state and federal ozone standards and
state particulate matter less than 10 microns (PM 10 ) standards. Construction of the
proposed Shiloh III Wind Energy Project would result in exceedance of the Yolo-Solano
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Air Quality Management District threshold for oxides of nitrogen (NO x ), an ozone
precursor, and PM 10 ; therefore, construction of the turbines and facilities would
temporarily reduce local ambient air quality. The Shiloh III Wind Energy Project would
contribute to significant and unavoidable cumulative air impacts by exceeding the NO x
and PM 10 criteria. Even with implementation of mitigation measures, the impact on air
quality would be significant and unavoidable.
The impact of the Project on air quality would be limited to the construction phase of the
Project; therefore, it would contribute to a cumulative impact on air quality only in the
event of concurrent construction with other projects in the area. Given the proposed
construction schedule and the construction schedule for the Montezuma Wind project,
which is adjacent to the Shiloh III Wind Energy Project, construction of these projects
would likely overlap. The Montezuma Wind Project would also have unavoidable and
significant impacts on air quality by exceeding established thresholds for NO x and
PM 10 . Considered together, these projects would result in a short-term significant and
unavoidable cumulative impact on air quality, even with the implementation of
mitigation.
It should be noted that operation of the Shiloh III Wind Energy Project and the other
wind energy facilities in Solano County would reduce the County’s dependence on fossil
fuels, reduce regional and statewide emissions, and have a beneficial cumulative effect
on long-term regional air quality and greenhouse gas (GHG) emissions. The amount of
GHG emissions related to construction and operation of the Project is not expected to
directly or indirectly result in a cumulatively considerable contribution of GHG
emissions. Additionally, the Project would not conflict with and, in fact, would support
the County’s General Plan policies regarding climate change. Specifically, operation of
the Project could help achieve the Climate Action Plan’s objective of reducing total
greenhouse gas emissions in the County to 20 percent below 1990 levels by 2020, and
it would realize the General Plan’s policy to protect and facilitate renewable energy
generation within the County.
20.2.4

Biology

The assessment of cumulative impacts on biological resources considers the findings
presented in the environmental review documents for the High Winds Project, the
SMUD-Solano Wind project, the Shiloh I and Shiloh II projects, and the Montezuma
Wind Project. This analysis considers the cumulative impacts of these projects in
conjunction with the proposed Project on habitat, water bodies, sensitive plant species,
non-avian wildlife, and birds and bats. The cumulative impacts of the High Winds
Project, the SMUD-Solano Wind Project, the Shiloh I and Shiloh II projects, and the
Montezuma Wind Project are not discussed for impacts where it is determined that the
proposed Project would result in no impact or where the impact is so minor as to not be
considerable. Cumulative impacts regarding avian species were assessed using the
data presented in the Post Construction Avian Monitoring Study for the Shiloh I Wind
Power Project (Curry and Kerlinger 2009) and Post-Construction Avian and Bat Fatality
Monitoring Study for the High Winds Wind Power Project (Curry and Kerlinger 2006) as
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well as the Avian Monitoring Study and Risk Assessment for the Shiloh III Wind Power
Project Revised Version (Curry and Kerlinger 2010).
Habitat Impacts
Development of the Shiloh III Wind Energy Project would result in both temporary and
permanent loss of terrestrial habitat within the Shiloh III Project Area. These impacts
would occur within areas dominated by active farming and non-native grasslands
planted for agriculture and livestock grazing. The Shiloh III Wind Energy Project could
result in the permanent loss of about 150 acres of potential habitat and the temporary
loss of an additional 74 acres of potential habitat. With mitigation, including habitat
restoration, the total habitat loss would be reduced to about 42 acres, which comprises
less than 1% of the total 4,500 acres of habitat in the Shiloh III Wind Energy Project
Area.
The High Winds project permanently displaced approximately 105 acres, the
SMUD-Solano Phases 1 and 2 permanently displaced approximately 22 acres, Shiloh I
permanently displaced approximately 84 acres, and Shiloh II permanently displaced
approximately 50 acres. The Montezuma Wind would displace approximately 26 acres,
and the SMUD-Solano Phase 3 project would permanently displace approximately 95
acres. The total area of permanently displaced habitat, including the Shiloh III Wind
Energy Project, would constitute less than 1% of the land within the approximately
42,972-acre wind resource area footprint. Given that vegetation in the wind resource
area is already disturbed by ongoing agricultural practices and the small amount of
vegetation cover permanently lost to these facilities, impacts from the Shiloh III Wind
Energy Project would not result in the potential for significant cumulative vegetation
impacts in the local area. Other future development projects would remove additional
vegetation. However, the total removed comprises a small fraction of potential habitat
within the wind resource area; therefore, there would be no cumulatively considerable
impact on biological resources due to the permanent loss of vegetation.
Water Bodies
The Shiloh III Wind Energy Project construction and installation could result in the
temporary and permanent loss of aquatic resources including wetland habitats and
Waters of the United States within and adjacent to the Shiloh III Wind Energy Project
Area. However, mitigation requires the Applicant to site Project components and
conduct project construction activities outside of aquatic habitats, wetlands, and Waters
of the US; if avoidance is not feasible, the Applicant is then required to mitigate and
compensate for habitat loss in consultation with appropriate agencies, including the
USACE and CDFG, to minimize impacts. Additionally, the Applicant is required to
comply with mitigation designed to lessen impacts on water bodies as a result of
horizontal directional drilling activities that would be performed to avoid aquatic
resources.
The existing projects in the wind resource area adhered to similar mitigation designed to
avoid impacts on wetlands and Waters of the US; the approved projects considered in
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this cumulative analysis are subject to the same regulations and permitting
requirements as the proposed Project and would, therefore, be required to adopt similar
mitigation. Permanent impacts on wetlands and Waters of the US would be avoided
through micro-siting the turbines and placing the substation, access roads, collection
lines, and towers for transmission lines outside jurisdictional boundaries. If future
projects are unable to avoid impacts, additional permit requirements would include
reducing or minimizing the impacts to less than significant. Given these requirements,
the combined effect of past, present and reasonably foreseeable projects would not
result in significant cumulative impacts on wetlands or Waters of the US within the wind
resource area.
Vegetation and Special Status Plant Species
Development of the Shiloh III Wind Energy Project would result in both temporary and
permanent loss of vegetation within the Project area. These impacts would occur within
areas dominated by active farming and non-native grasslands planted for agriculture
and livestock grazing. Construction of Project facilities would result in the permanent
loss of about 42 acres of vegetation cover of non-native grasslands and agricultural
crop. As discussed above under habitat loss, permanent displacement impacts of the
proposed Project in conjunction with the cumulative projects would be a less than 1% of
the overall wind resource area and would constitute a less than significant impact on
vegetation.
The only special status plant potentially impacted by the proposed Project is the
papoose spikeweed. Shiloh III Wind Energy Project is designed to avoid most effects on
papoose spikeweed, although a power collection system and road construction may
impact small amounts (less than 1%) of the population. Potential impacts on papoose
spikeweed do not appear to represent a “substantial adverse effect,” given the large
size of the population onsite and in the direct vicinity of the Project, and the relatively
small size of the impact. Additionally, mitigation in the form of restoration and/or
compensation would be required to conserve this plant species onsite. Because the
proposed Project’s impact on special status plants would be minor, the Project would
not result in a considerable contribution to cumulative impacts on special status plants.
Non-Avian Sensitive Wildlife Species
There are five sensitive semi-aquatic species with the potential to occur in the Project
area, including the California Tiger Salamander and vernal pool invertebrates.
Temporary displacement and potential take of non-avian wildlife is expected to occur
during construction. These impacts would be considered greater if other construction
activities occurred simultaneously within the wind resource area footprint. Given the
proposed construction schedule and the construction schedule for the Montezuma Wind
project, which is adjacent to the Shiloh III Wind Energy Project, it is reasonable to
assume that construction of these projects may overlap. However, the Shiloh III Wind
Energy Project would adhere to mitigation measures requiring the avoidance and
compensation for impacts on habitat for California Tiger Salamander and special status
invertebrate species. With the incorporation of this mitigation and given the fact that the
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Project would be developed on largely agricultural land, the cumulative impacts on nonavian sensitive wildlife due to temporary displacement would be less than significant.
Birds and Bats
Birds in the immediate vicinity and birds migrating through the area potentially would be
subject to the cumulative effects of multiple wind projects. Quantifying these potential
cumulative effects is difficult and speculative. Best professional judgment, input from
avian experts, and published literature were used to quantify cumulative effects on
avian species. The level of biologically significant fatalities would depend on local
migration patterns and population sizes for specific species globally, regionally, and
locally. In order to determine the level of significance of impacts, estimated avian
population abundances (local, regional, or global) were used where available,
depending upon the species origination.
The recently completed Post-Construction Avian Monitoring Study – Final Report for the
Shiloh I Wind Power Project represents three years of new local avian mortality data.
Results of the study recorded a total of 511 avian incidents—the vast majority of which
were passerines, of which 47.5% consisted of five very common passerine species.
None of the impacted avian species are federal or state endangered or threatened
species, although three of the raptors are protected under California State law. Raptors
represented 55 cited fatalities (approximately 10.7% of total); 27 of these incidents were
American kestrel and 15 were red-tailed hawk (Curry and Kerlinger 2009).
In addition to recording mortality data, the Shiloh I study compares results and
projections for Shiloh I to the High Winds data (Curry and Kerlinger 2006). While
Shiloh I recorded 6.48 average birds killed per turbine per year, High Winds recorded
2.45 birds killed per turbine per year. These are adjusted mortality rates to account for
the substantial difference in search area and search frequency between the two sites
(the Shiloh I study searched a larger area). At both sites, through the 2 to 3 years of
study, the annual mortality rates showed a continual reduction trend as methods were
revised (Curry and Kerlinger 2009). It should be noted that comparison of data between
different studies employing different methodologies in different locations can be
misleading. Every variable that cannot be adequately controlled increases the likelihood
of discrepancies and increases error probabilities in study findings, especially when
making projections. The 3-year report for Shiloh I attempts to factor these issues into its
reporting and conclusions. However, results from the Shiloh I 3-year avian mortality
study do not indicate that mortality at the proposed Shiloh III Wind Energy Project site
would be statistically different from a dozen or more similar wind energy project sites in
California.
Curry and Kerlinger (2010) estimated potential fatality rates for the Shiloh III Wind
Energy Project by examining actual fatality records at the High Winds Project and the
Shiloh I Wind Project. As described in Chapter 8, Biological Resources, the report
predicted similar numbers of mortality as what was found at the existing wind farm
projects: 61 to 71 raptor collisions, comprising seven to eight species, per year, and one
Golden Eagle kill per year. The Applicant would be required to comply with mitigation
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including monitoring, habitat enhancement, and raptor rehabilitation programs; however,
mitigation would not reduce the Project-related raptor and Golden Eagle strikes to less
than significant levels. The proposed Project would result in significant and unavoidable
impacts on raptors and Golden Eagles in the wind resource area.
The proposed Project would not contribute to significant cumulative impacts on other
bird species in the wind resource area. As described in Chapter 8, Biological
Resources, based on data from surrounding wind farms, impacts on waterfowl, water
birds, game birds, and night-migrating song birds are considered to be less than
significant; because this determination was reached based on data from similar wind
projects located with the wind resource area, there would be no cumulatively
considerable impact on these species.
The number of bats killed at modern wind turbines in the western United States has
remained relatively low and has been limited to three or four species (Curry and
Kerlinger 2010). At the High Winds site, 116 bats comprising four species (hoary bat,
Mexican free-tailed bat, western red bat (a California species of special concern), and
silver-haired bat) were found (Curry and Kerlinger 2006b), while 132 bats of the same
species were found at Shiloh I. The estimated number of bats killed at each farm was
about 300 bats per year at High Winds and approximately 450 bats per year for Shiloh I
(Table 8.1-6). On average, about three to four bats per-turbine per-year or 2 bats permegawatt (MW) per-year were killed at High Winds, while about five bats per-turbine
per-year or three bats per-MW per-year were killed at Shiloh I (Table 8.1-6).
For the Shiloh III Wind Energy Project, these figures were determined to be less than
significant on a regional and local level, given the global populations of these bat
species.
Potential bat fatalities for the wind resource area were calculated based on the
estimates provided in the High Winds and Shiloh I reports and the number of turbines
considered in the cumulative analysis. If the two to three bats per-MW per-year fatality
rate is used to extrapolate to the existing turbines (833, producing 624 MW of power per
year) and approved but not yet built turbines (118, producing up to 195 MW of power
per year) of the wind resource area in Montezuma Hills, this could translate to about
1,638, to 2,450 bats per year within the entire wind resource area.


Mexican free-tailed bats extend from southernmost Oregon eastward across the
southern U.S. to North Carolina and then southward through Mexico and on to
Chile and Argentina. Single caves are known to support more than a million
individuals, although most caves support fewer. Their global population is likely
to be in the tens of millions of individuals.



Western red bats are distributed from southwestern British Columbia southward
through the coastal zone and throughout Baja California. Little is known about
the populations of these forest-dwelling bats except that they are widely
distributed and relatively common throughout their range.

June 2010

20-13

Shiloh III Wind Energy Project
Draft EIR

20.0 Cumulative Impacts



Hoary bats are found throughout the United States, northward into much of
Canada, and southward through Mexico and into central South America. They
are considered to be a common forest-dwelling bat with densities sometimes
equaling one female per hectare, suggesting that these animals number upwards
into the tens of millions of individuals globally.



Silver-haired bats are found from southeastern Alaska throughout southern
Canada and all of the United States southward into northeastern Mexico and
even Bermuda. There are no readily available estimates of population sizes or
densities of these animals, although they are said to be one of the most common
of forest-dwelling bats.

Considering that these are all common bat species that probably come from populations
that number in the hundreds of thousands or even tens of millions in the case of some
species, these numbers may not be biologically significant at the regional level.
However, due to a lack of data on bat usage in the wind resource area in the
Montezuma Hills, these impacts are likely to be locally cumulatively significant.
20.2.5 Cultural Resources
Three locations within the Shiloh III Wind Energy Project Area may have historical
significance. Because of the proposed mitigation and the fact that the cultural resources
are located outside of the Project’s area of impact, no impacts on the cultural resources
identified within the Shiloh III Wind Energy Project Area would occur, and the Project
would not contribute to significant cumulative impacts.
20.2.6

Geologic Resources

Geologic hazards such as seismicity, landslides, and erosion and other geologic and
soil hazards at the site would be mitigated by implementing standard design measures,
which would reduce impacts to less-than-significant levels. Geologic and soils hazards
are site-specific and, with suitable design, there would be no impacts from these
hazards from the Shiloh III Wind Energy Project. Therefore, the Project would not
contribute to cumulative impacts related to these resources.
20.2.7

Hazardous Materials

Although the Applicant has not specified the quantities of the hazardous materials that
would be used during construction and operation, the Shiloh III Wind Energy Project is
not likely to require treatment, disposal, or transport of significant quantities of
hazardous materials. To minimize the likelihood of accidental release of hazardous
materials, the Applicant would prepare and implement a Hazardous Materials
Management Plan; a Spill Prevention, Countermeasures, and Control Plan, and a
Stormwater Pollution Prevention Plan, as well as a Waste Management Plan.
The wind projects considered in the cumulative analysis would be subject to the same
regulations as the proposed Project, and would be required to develop similar plans to
address accidental release of hazardous materials. Because the mitigation required of
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the proposed Project and the cumulative projects would substantially reduce the
likelihood of impacts due to the release of hazardous materials and because, in general,
wind energy facilities do not require the use and storage of significant quantities of
hazardous materials, there would be no cumulative impact under this criterion.
There are active and inactive natural gas wells within the Shiloh III Wind Energy Project
boundaries, as listed in Table 11.1-1. As stated in Chapter 11, the Applicant would be
required to develop a plan for encountering natural gas wells (MM HAZ-2); this plan
would be subject to review and approval by the Department of Resource Management.
As stated above, the wind projects considered in the cumulative analysis would be
subject to the same regulations as the proposed Project and would be required to
develop similar plans as those required for the proposed Project. Therefore, there would
be no cumulative impact due to accidental encounter of natural gas wells.
20.2.8 Hydrology and Water Quality
Placement of the Shiloh III Wind Energy Project turbines takes into account setbacks
from wetlands, streams, vernal pools, and ponds. In addition, infrastructure would be
sited away from sensitive habitats. Any potentially adverse impacts on water quality
during construction would be mitigated through implementation of the Storm Water
Pollution Prevention Plan. Although the Shiloh III Wind Energy Project would add
approximately 42 acres of impervious surfaces, this is less than 1% of the Shiloh III
Wind Energy Project Area and would not represent a significant impact on water quality.
Additionally, operation of the Shiloh III Wind Energy Project would not significantly
increase surface water runoff or decrease drainage water quality in the Project area.
Because the Project’s impacts on water quality would be minor, the Project’s would
result in a considerable contribution to cumulative impacts on water quality in the wind
resource area.
20.2.9 Land Use and Population
No conflicts with existing land uses would be anticipated since the proposed Shiloh III
Wind Energy Project would be developed in accordance with the Solano County
General Plan and the Suisun Marsh Protection Plan. These plans require setbacks from
property lines, roadways, railroads, residences, transmission lines, and sensitive
habitats. The Shiloh III Wind Energy Project would comply with setback requirements,
except in cases where reduced setbacks are allowed with a waiver. Requirements for
obtaining and submitting reduced setback waivers to the County are listed in MM LU-1.
The projects considered in the cumulative impact analysis would be subject to the same
requirements as the Shiloh III Wind Energy Project. The High Winds project mitigated
any potential land use conflicts. No impacts on adjacent residences were identified for
Shiloh I, Shiloh II, or Montezuma Wind projects. Thus, there are no anticipated
cumulative adverse impacts on land uses.
The Shiloh III Wind Energy Project is not expected to have a significant cumulative
impact on population or housing in the area. The proposed Shiloh III Wind Energy
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Project would require 10 permanent employees who would commute to the site from
outside the area. Approximately 15 workers on average operate each of the currently
operating wind farms. The combined workers at all of the wind farms would represent a
small portion of the population and housing base in Solano County and would not have
a cumulative impact on population or housing in the region.
20.2.10 Noise
There are eight residences within the Shiloh III Wind Energy Project Area and 13
residences within 1 mile of the Project Area. Construction activities within 1,260 feet
would cause noise above Solano County’s 50 dBA noise criteria. With the
implementation of mitigation, this impact will be reduced to a less-than-significant level.
Noise generated by construction activity would be limited to the 6 to 9 month
construction period and would occur only during daytime hours. Construction related
noise impacts would have the potential to contribute to cumulative noise impacts if the
construction period overlaps with other project construction periods. Given the proposed
construction schedule and the construction schedule for the Montezuma Wind project,
which is adjacent to the Shiloh III Wind Energy Project, construction of these projects
would likely overlap. There are three residences on Currie Road that are located within
the Project area and would be located near the Montezuma Wind project area. In the
event of concurrent construction, residents at these locations could be subjected to
cumulative noise impacts; however, this impact would be temporary and would occur
only during daylight hours. Therefore, construction noise would result in a less than
significant cumulative impact.
As proposed, the Shiloh III Wind Energy Project would cause a long-term increase in
exterior noise levels at up to five residences in exceedance of Solano County’s noise
criteria (50 CNEL or 44 dBA steady noise level) during operation of the wind turbines.
However, mitigation measures have been developed to reduce this level to less than
significant. For these potentially impacted residences, mitigation requires the Applicant
to either demonstrate to the County prior to construction that noise would not exceed
Solano County noise criteria, obtain waivers from potentially effected residences, or
relocate the wind turbines. The Applicant must also establish mechanisms for filing and
responding to noise complaints. With mitigation, the Applicant would substantially
lessen noise impacts; therefore, the Shiloh III Wind Energy Project would not contribute
to a significant cumulative noise impact.
20.2.11 Public Services and Utilities
The proposed Shiloh III Wind Energy Project could put additional demands on public
services during construction and operations, but it would mitigate the potential impacts
by developing and implementing a County-approved health and safety plan and
coordinating with emergency services about Project activities. All wind facility projects
include provisions for fire protection and locked gates, which would reduce the potential
impacts on firefighting and police services. With implementation of these mitigation and
design measures, there would be no significant cumulative impacts on public services.
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The proposed and existing wind farms would place few demands on public utilities such
as water, sewer, solid waste disposal, and electrical services. Therefore, there would be
no cumulative impacts on public utilities.
The Shiloh III Wind Energy Project could interfere with communication lines, microwave
antenna, and television and radio reception, depending on turbine siting. Impacts on
communication lines, microwave antenna, and television and radio would be avoided,
however, through mitigation requiring the Applicant to notify owners and operators of
this equipment, complete studies prior to construction to show that turbines would not
interfere with these paths, and establish a mechanism to resolve any issues with
affected owners or operators. Each project has proposed or implemented mitigation for
television and other communication interference. Therefore, no significant cumulative
impacts on communications are expected.
20.2.12 Recreation
The Shiloh III Wind Energy Project is approximately 0.8 miles from Sandy Beach
County Park, but would not have any significant impacts on the park uses or users. The
westernmost edge of the Project boundary would be located approximately 1.75 miles
southeast the Western Railway Museum, near which a County park is ultimately
planned, although the exact location has not been specified. Views of the Shiloh III
turbines from the Western Railway Museum would be partially obstructed by views of
the existing Shiloh II project, which is located closer to the museum than the proposed
Shiloh III Wind Energy Project. The Project would not impact recreation in the wind
resource area and therefore would not contribute to a cumulative impact under this
criterion.
20.2.13 Safety
To lessen the potential for safety hazards due to blade throw, tower failure, wildfire,
shadow flicker, or electrical shock the Applicant would be required to develop a fire and
safety plan and adhere to equipment safety design standards. It is anticipated that other
projects would require similar measures. Because safety measures have been or will be
adopted for all the local wind plants, there are no anticipated cumulative adverse
effects.
20.2.14 Transportation
Impacts on vehicle traffic from the proposed Shiloh III Wind Energy Project would occur
only during construction; however, these would be mitigated through implementation of
a traffic control plan that would include notification requirements, carpooling,
coordination with local jurisdictions, and road repair. It is possible that phases of the
Montezuma Wind project would be constructed concurrently; however, impacts from this
project would be mitigated to less than significant with implementation of similar traffic
control measures. Therefore, the Project’s contribution to cumulative traffic impacts
would not be significant.
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Operations and maintenance workers for the Project would be minimal. When
considered in conjunction with commute traffic from existing wind farms, the cumulative
impact on traffic and transportation would not be significant.
Consistency with Travis Air Force Base Radar Operations
The Travis Air Force Base (AFB) military airport is located approximately 6.25 miles
northwest of Project. The northwestern portion of the Project area is located within
Travis AFB Land Use Compatibility Plan Zones C and D and the “outer horizontal
surface.” The proposed Project would not contribute to cumulative impacts on Travis
AFB radar systems for the reasons described below.
In March 2007, Travis AFB reported that existing wind turbines in the Montezuma Hills
region were affecting the performance of its then-existing radar equipment. The concern
over radar impacts extended to a new planned radar system and to the installation of
any new wind turbines in the area, including the Shiloh III Wind Energy Project.
Originally, concerns expressed by Travis AFB to Solano County and the Solano ALUC
focused primarily on the impact of the three pending wind farm projects at the time
(Shiloh II, Montezuma Wind, and SMUD-Solano Phase 3) on the new DASR-11 terminal
surveillance radar.
Travis AFB’s concern was based primarily on feedback from its air traffic controllers.
Therefore, Travis AFB recommended against the approval of any new wind projects
within the WRA until this concern could be investigated, tested, and validated.
Based on further review by the Air Force, the adjacent Shiloh II wind project was
cleared of radar effects or concerns by Travis AFB and subsequently approved by the
Solano County Planning Commission. This project was fully constructed and operating
by January 2009.
Travis AFB replaced the old ASR-8 radar with the new DASR-11 radar. The new radar
was deemed operational in February 2009, and the old radar was retired. The new
DASR-11 radar is a fully digitized radar with state-of-the-art surveillance technology.
A study conducted in January 2009 by the U.S. Air Force Flight Standards Agency
(AFFSA) on the performance capabilities of the new DASR-11 radar found an increase
in radar capability. As noted in the evaluation report by the AFFSA for the new DASR11 radar system at Travis AFB, the new DASR-11 system “provides the required
coverage” and “supports the mission requirements of Travis AFB.” A subsequent
evaluation by AFFSA concluded that, with the installation of the new DASR-11 system,
“Detection rates improved across the board,” and “False tracks significantly reduced” in
the Montezuma Hills region. In this subsequent evaluation, AFFSA reported that the
probability of detection (Pd, the probability that a target within several various operating
modes and conditions, approaching a radar is detected at least once by the time it
reaches the radar’s range) over the Montezuma Hills region experienced a reduction of
about 1.3% compared to the rest of Travis AFB’s airspace, and the DASR-11 radar
system achieved a Pd of 89.01% over the Montezuma Hills region, which exceeds the
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FAA’s engineering acceptance standard for detection of 80%. The airspace immediately
over Travis AFB has a probability of detection of 90.36%. The DASR-11 consists of a
Primary Surveillance Radar, and a Secondary Surveillance Radar subsystem. When
both the primary and secondary radar systems are employed, probability of detection
increases to 99.81% over the Montezuma Hills region.
In December 2009, the Applicant, together with the developers of the Montezuma and
SMUD-Solano Phase 3 wind projects, entered into a Cooperative Research and
Development Agreement (CRADA) with representatives of the 60th Air Mobility Wing
(AMW) at Travis AFB, the Air Mobility Command (AMC), the AFFSA, the Idaho National
Laboratory, and the United States Transportation Command (USTRANSCOM) to
assess the impact of the three currently pending wind projects on air traffic operations
over the Montezuma Hills region. Specifically, the objectives of the CRADA were
threefold:


Obtain reliable, objective data to assess current air traffic operational radar
coverage in the Travis AFB area;



Run a simulation to assess the predicted air traffic operational impact potentially
caused by proposed wind turbine development; and



Assess the operational impact upon the Travis AFB air traffic control areas of
Shiloh III, Montezuma Wind, and Solano Phase 3 wind projects.

Two working groups were designated under the CRADA to accomplish the three
objectives stated above. The Radar Working Group (RWG), comprising engineers from
Westslope, the AFFSA, and the Idaho National Laboratory, was tasked with collecting
aircraft track data from the DASR-11 radar at Travis AFB. The other working group, the
Operations Working Group (OWG), comprising representatives of the AFFSA, AMC,
Travis AFB, Westslope and others, was tasked with taking the findings of the RWG and
determining whether or not the projected loss of Pd would pose an impact on the safety
and efficiency of air traffic operations over the Montezuma Hills region. The CRADA
team determined the AFB could maintain the necessary level of radar coverage to
ensure safe flying operations in and around Travis Air Force Base following construction
of the Shiloh III, Montezuma, and Solano Wind Project Phase 3 projects in the
Montezuma Hills region. Therefore, there would be no cumulative impact on radar
performance in the Montezuma Hills region.
20.3

SHORT-TERM VERSUS LONG-TERM ENVIRONMENTAL IMPACTS

Construction of the Shiloh III Wind Energy Project would have numerous short-term
impacts such as increased traffic, noise, dust or erosion, and air pollutant emissions.
Operation of the Project would have long-term impacts on aesthetic and biological
resources and significant, unavoidable short-term impacts on air quality. However, after
mitigation, most of the short-term and long-term impacts of the Shiloh III Wind Energy
Project evaluated were shown to be less than significant. Additionally, the Shiloh III
Wind Energy Project was also shown to have long-term benefits on agriculture and air
quality.
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The Shiloh III Wind Energy Project is expected to have a service life of 20 to 30 years.
The aesthetic impacts would be permanent for that period of time. The impacts are
considered significant and unavoidable for local residents and travelers on local roads
due to the size and location of the turbines near these viewpoints. No feasible mitigation
is identified because wind turbines must be located on ridgelines in order to efficiently
produce electricity. The individual perception of visual impacts is subjective; it is
assumed that some viewers may find the turbines to be visually intrusive. Due to the
size and location of the turbines, this impact would be substantial. Therefore, this would
be a long-term adverse impact.
Biological resource impacts of the Shiloh III Wind Energy Project would include adverse
effects on the nesting, foraging, and flight paths of resident and migratory bird species
and avian and bat mortality due to collisions with the turbines. While this impact would
be mitigated in the short-term (through avoidance of potential nesting sites and forage
areas such as streams), it is expected that over the long-term, wildlife use of the area
would be altered. Additionally, the local Golden Eagle population would likely
experience significant long-term cumulative impacts due to the small number of birds
within the local population. Raptors would also experience significant long-term impacts.
The proposed Project would also result in significant cumulative, long-term impacts on
Golden Eagles and raptors. Additionally, due to a lack of data on bat usage in the wind
resource area, there could be significant long-term and significant cumulative impacts
on local bat populations.
The Shiloh III Wind Energy Project would have short-term significant adverse effects on
air quality due to operation of construction equipment and ground disturbance.
However, the Shiloh III Wind Energy Project would have long-term benefits for air
quality because it would displace air pollutant emissions from other power generation
facilities that would otherwise be required to meet consumer demand.
Development of wind resources would reduce agricultural productivity over a limited
portion of the wind farm due to the construction of access roads and tower pads. In the
long-term, however, the presence of wind turbines would deter other types of
development that could create much larger reductions in available agricultural land
compared with the approximately 1% reduction due to the Shiloh III Wind Energy
Project.
20.4

GROWTH-INDUCING IMPACTS

A project could result in growth-inducing impacts if the project removes barriers to
growth, requires an increase in employment, or provides resources that lead to
secondary growth. The development of power infrastructure is a response to increased
market demand and the California Renewable Portfolio Standards (RPS). The Shiloh III
Wind Energy Project would provide electricity for the regional grid infrastructure that
would be sold to customers served by that grid. The grid serves the western states;
thus, adding to that overall supply of electricity does not induce growth in a particular
location. Additionally, the availability of electricity generated by renewable energy
sources would assist public utilities in achieving the RPS goals. The Shiloh III Wind
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Energy Project would not require the extension or improvement of other public services
in the area, such as sewer and water supply, so any existing barriers to development
would remain unchanged.
Construction of the Shiloh III Wind Energy Project would require a short-term increase
in personnel of approximately 80 to 300 people, which would be provided from the
regional employment base that exists in the Bay Area and adjoining areas. Long-term
employment would be limited to approximately 10 people. Therefore, the Shiloh III Wind
Energy Project would not result in significant increases in population or employment
growth within the county.
The Shiloh III Wind Energy Project would install new private access roads to the
properties leased from local landowners and would provide additional income to those
property owners. These improvements would support local agricultural activity.
However, no other development would be anticipated as a result of these benefits
because the area is zoned and planned for agricultural use, and installation of the wind
turbines would tend to preclude other development from occurring.
20.5

UNAVOIDABLE AND IRREVERSIBLE IMPACTS

20.5.1 Unavoidable Impacts
Unavoidable impacts are those impacts that could not be significantly alleviated by the
recommended mitigation measures. Of the alternatives discussed in Chapter 19, only
the “No Project Alternative” would avoid significant unmitigated impacts on aesthetics,
biological resources, and air quality. The Shiloh III Wind Energy Project would alter the
anticipated views of the landscape for nearby communities as well as significantly alter
the visual appearance of the landscape when viewed from local roads and from
dispersed rural residential viewpoints. There would also be a significant adverse impact
on views from SR 12 and SR 113. The other alternatives considered, with the exception
of the “No Project Alternative,” would also result in similar impacts on visual resources.
Therefore, this significant impact is considered unavoidable.
The Shiloh III Wind Energy Project would result in significant impacts on raptors and
Golden Eagles. Mitigation required for the Project would not reduce the number of
raptor and Golden Eagle strikes to zero as required under the Migratory Bird Treaty Act
and Federal Bald and Golden Eagle Protection Act, which prohibit incidental “take.” This
would result in a significant and unavoidable impact on these species. Only the “No
Project Alternative” would avoid impacts on raptors and Golden Eagles.
The Shiloh III Wind Energy Project would also result in the take of approximately 400 to
600 bats per year. Mitigation, including monitoring and reporting, would not reduce the
number of bats killed. Considering that these are all common bat species that probably
come from global populations that number in the hundreds of thousands or even tens of
millions in the case of some species, these numbers are not likely to be biologically
significant at the regional level. However, due to a lack of data on bat usage in the wind
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resource area, these impacts could be locally significant. Therefore, the proposed
Project may result in significant and unavoidable impacts on local bat populations.
The Shiloh III Wind Energy Project would have short-term significant adverse effects on
air quality due to operation of construction equipment and site disturbance. Construction
related emissions would exceed applicable thresholds for NO x and PM 10. Only the “No
Project Alternative” would avoid impacts on air quality. Therefore, this impact is
considered unavoidable.
20.5.2

Irreversible Impacts

Irreversible impacts are those impacts that cannot be made to return to existing or
similar conditions. Ultimately, none of the unavoidable impacts of the Shiloh III Wind
Energy Project are irreversible. The impacts on air quality would be temporary and
would cease once construction is complete. For aesthetic impacts, the dismantling
procedures outlined in Mitigation Measure AES-7 would be implemented at the close of
the Shiloh III Wind Energy Project (decommissioning) so that the turbines and all
aboveground equipment would be removed, and the visual character the Shiloh III Wind
Energy Project Area would return to its previous state. Similarly, with the removal of the
wind generating equipment, avian mortality associated with the Shiloh III Wind Energy
Project would cease, and species population levels would fluctuate in response to other
factors.
20.6
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Table 21.1-1 Agency Project Management
Name
Title
Ken Solomon
Contract Planner

Table 21.1-2

Agency
Solano County Planning

Ecology and Environment, Inc. EIR Project Team

Author

Resource Topic

Years of
Experience In
Subject Field

Firm

PROJECT MANAGER

Karen Ladd
Environmental Planner

19 years

Ecology and Environment, Inc.

AESTHETIC/VISUAL
RESOURCES

Erica Brown
Environmental Planner

5 years

Ecology and Environment, Inc.

AGRICULTURAL
RESOURCES

Ed Woch
Biologist

7 years

Ecology and Environment, Inc.

Amy DiCarlantonio
Environmental Planner

13 years

Ecology and Environment, Inc.

Paul VanKerkhove
Environmental Planner

21 years

Ecology and Environment, Inc.

Dru Krupinsky
Environmental Planner

4 years

Ecology and Environment, Inc.
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Biologist

13 years

Ecology and Environment, Inc.

Ed Woch
Biologist

7 years

Ecology and Environment, Inc.

Dave Plumpton, Ph.D.
Wildlife and Avian
Specialist

17 years

Ecology and Environment, Inc.

Donald Kolb
Environmental Planner

5 years

Ecology and Environment, Inc.

Natasha Snyder
Cultural Resource
Specialist

25 years

Ecology and Environment, Inc.

GEOLOGY, SOILS,
MINERAL RESOURCES,
AND SEISMICITY

Emily Doren
Geologist

3 years

Ecology and Environment, Inc.

HAZARDOUS MATERIAL

Erec DeVost
Environmental Planner

3 years

Ecology and Environment, Inc.

Louise Flynn
Environmental Scientist

23 years

Ecology and Environment, Inc.

AIR QUALITY AND
GREENHOUSE GASES

BIOLOGICAL RESOURCES

CULTURAL RESOURCES
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Author
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QUALITY

Emily Doren
Geologist

3 years

Ecology and Environment, Inc.

LAND USE AND
POPULATION

Amy DiCarlantonio
Environmental Planner

13 years

Ecology and Environment, Inc.

NOISE

Tom Siener
Environmental Planner

37 years

Ecology and Environment, Inc.

PUBLIC SERVICES AND
UTILITIES

Amy DiCarlantonio
Environmental Planner

13 years

Ecology and Environment, Inc.

RECREATION

Conor Doyle
Environmental Planner

2 years

Ecology and Environment, Inc.

SAFETY

Erec DeVost
Environmental Planner

3 years

Ecology and Environment, Inc.

Louise Flynn
Environmental Scientist
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Ecology and Environment, Inc.
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Environmental Planner
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Ecology and Environment, Inc.
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22.0 MITIGATION MONITORING AND REPORTING PROGRAM
Table 22-1

Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program

Environmental Impact

Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

Timing

5.0 Aesthetic Resources
Impact AES-1: Alteration of
Anticipated View of the
Landscape for the Local
Communities Including Birds
Landing, Rio Vista, and Antioch
as a Result of the Shiloh III Wind
Project

None Required

N/A

N/A

N/A

Impact AES-2: Degradation of
the Visual Character of Views
from Residences in the Shiloh III
Wind Project Area and Along
Local Roads as a Result of the
Shiloh III Substation and Gen-tie
Tie-in

None Required

N/A

N/A

N/A

Impact AES-3: Impact on Scenic
Vistas from State Route 12 and
113 from the Shiloh III Wind
Project

Unavoidable. There is no feasible mitigation to address
the visual impacts from State Route 12 and 113.

N/A

N/A

N/A

Impact AES-4: Degradation of
the Visual Character of the
Landscape from Public (County)
Roads and Dispersed Rural
Residences as a result of the
Shiloh III Wind Energy Project

Unavoidable. There is no feasible mitigation to address
degradation to the visual character of the landscape from
Public Roads and Dispersed Rural Residences.

N/A

N/A

N/A
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Table 22-1

Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program

Environmental Impact

Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

Timing

Impact AES-5: Temporary
Alteration of Anticipated Views
and Character of the Landscape
for Visitors Visiting the Western
Railway Museum or Traveling
Along the Sacramento Northern
Railway in Authentic and Historic
Railcars as a result of the Shiloh
III Wind Project

None Required

N/A

N/A

N/A

Impact AES-6: Additional Light
and Glare as a Result of Lighting
on the Shiloh III Wind Turbines

Mitigation Measure AES-6: Limit Marking and
Lighting to FAA Requirements
The Applicant shall:
a. Only install marking and lighting on turbines in
accordance with FAA requirements; the turbines
shall not be lighted for other reasons. If strobe
lighting is required as a result of FAA review, strobe
lighting shall be prohibited unless specifically
required by FAA and no other alternative is available.
b. Obtain a Hazard/No Hazard Determination from the
FAA for each turbine or meteorological tower that
would be installed as part of the Project, as required
in Mitigation Measure TRA-5: Notifications and
Revised Turbine Siting The Applicant shall submit an
FAA Form 7460-1 for each tower location. Prior to
construction, the Applicant shall submit the FAA
determination to Solano County.
c. If the Applicant modifies the Project after obtaining
the FAA determinations, the Applicant shall submit a
new FAA Form 7460-1 for each new or modified
turbine and meteorological tower taller than 200 feet.
The Applicant shall submit the new FAA
determinations to Solano County prior to construction
of any affected turbines and meteorological towers.

1) Inspect project
site

1) Solano
County DRM

1) Start of
operations
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Table 22-1

Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program
Monitoring/
Reporting Action

Responsible
Agency

Mitigation Measure AES-7: Remove all Project
Facilities and Restore the Project Area
The Applicant shall remove all Project facilities upon
decommissioning. Specifically, at such time as the
Project is decommissioned, the following procedures
shall apply:
a. All facilities shall be removed to a depth of 3 feet
below grade, and unsalvageable material shall be
disposed of at authorized sites;
b. The soft surface shall be restored to as close as
reasonably possible to its original condition;
c. Reclamation procedures shall be based on sitespecific requirements and shall include regrading
and revegetation of all disturbed areas;
e. Decommissioned roads shall be reclaimed or left in
place based on landowner preference.

1) Inspect project
site

1) Solano
County DRM

1) After decommissioning

Impact AG-1: Potential Conflict
with Williamson Act Contracts in
the Project Area

None required

N/A

N/A

N/A

Impact AG-2: Conversion of
Lands to Non-Agricultural Use in
the Project Area

None required

N/A

N/A

N/A

Impact AG-3: Temporary Impacts
on Agricultural Lands During
Construction

None required

N/A

N/A

N/A

Impact AG-4: Temporary Impacts
on Adjacent Agricultural Lands
During Construction

Mitigation Measures AIR-2, HAZ-1a, and HAZ-1b

N/A

N/A

N/A

Environmental Impact
Impact AES-7: Decommissioning
of the Shiloh III Wind Energy
Project Facilities Could Cause
Aesthetic/Visual Resource
Impacts

Mitigation Measures

Timing

6.0 Agriculture
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Table 22-1

Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program

Environmental Impact

Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

Timing

Impact AG-5: Soil Erosion, Soil
Loss, and Decrease in Soil
Productivity

Mitigation Measures GEO-3, WQ-2, and BIO-3

N/A

N/A

N/A

Impact AG-6: Resumption of
Agricultural Use

Mitigation Measures HAZ-1a, HAZ-1b, and HAZ-2
Mitigation Measure AG-6: Prevent Pollution and
Restore Disturbed Areas after Decommissioning of
the Project
To ensure resumption of agricultural use after
decommissioning, Solano County shall, at its discretion,
compare the Project area after decommissioning with the
baseline conditions established in this Draft EIR, and,
based on this assessment, the Applicant shall take any
additional actions required by Solano County to restore
the area to preconstruction conditions.

1) Inspect project
site

1) Solano
County DRM

1) After decommissioning

Mitigation Measure AIR-1: Emissions Controls
The Applicant shall implement mitigation to reduce
vehicle and equipment emissions pursuant to measures
recommended by the YSAQMD and BAAQMD including:

1) Inspect project
site periodically
during construction
period to verify
compliance.

1 & 2)
Solano
County DRM

1) During
construction

7.0 Air Quality
Impact AIR-1: Short-term
Increase in Emissions of
Regulated Pollutants

June 2010



Limit the hours of operation of heavy-duty equipment
and/or the amount of equipment in use to what is
necessary to carry out the work.



Equip any generators, compressors, or other
stationary sources of emissions located within 100
feet of a residence or other sensitive receptor with a
control system to reduce normal exhaust emissions.
Options for reducing emissions may include, but are
not limited to, the use of late model engines, lowemission diesel products, alternative fuels, engine
retrofit technology, after-treatment products, and
add-on devices.



Minimize idling times either by shutting equipment off
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Table 22-1

Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program

Environmental Impact

Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

1) Inspect project
site periodically
during construction
period to verify
compliance.

1 & 2)
Solano
County DRM

Timing

when not in use or reducing the maximum idling time
to 5 minutes. Provide clear signage for construction
workers at all access points.


Impact AIR-2: Temporary
Increase in Dust

June 2010

Maintain and properly tune all construction
equipment in accordance with manufacturer’s
specifications. All equipment shall be checked by a
certified mechanic and determined to be running in
proper condition prior to operation.

Mitigation Measure AIR-2: Fugitive Dust Emissions
Controls
During construction, the Applicant shall reduce fugitive
dust emissions by implementing the standard mitigation
measures outlined below:
a. Earthmoving: 1. For any earth-moving more than 100
feet from all property lines, conduct watering as
necessary to prevent visible dust emissions from
exceeding 100 feet in any direction.
b. Disturbed surface areas (except completed grading
areas): 2a. Apply dust suppression in a sufficient
quantity and frequency to maintain a stabilized
surface; any areas that cannot be stabilized, as
evidenced by wind-driven dust, must have an
application of water at least twice per day to at least
80% of the unstabilized area
c. Disturbed surface areas – completed grading areas:
2b. Apply chemical stabilizers within five working
days or grading completion; OR 2c. Take action 3a
or 3c as specified for inactive disturbed surface
areas.
d. Inactive disturbed surface areas: 3a. Apply water to
at least 80% of all inactive disturbed surface areas
on a daily basis when there is evidence of winddriven fugitive dust, excluding any areas that are
inaccessible due to excessive slope or other safety
22-5

2) Review and
approve the
Construction
Fugitive Dust
Control Plan

1) Periodically
during
construction.
2) Approval of
plan at least 5
days prior to
construction
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Table 22-1

Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program

Environmental Impact

Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

Timing

conditions; OR 3b. Apply dust suppressants in
sufficient quantity and frequency to maintain a
stabilized surface; OR 3c. Establish a vegetative
ground cover within 21 days after active operations
have ceased; ground cover must be of sufficient
density to expose less than 30% of unstabilized
ground within 90 days of planting and at all times
thereafter; OR 3d. Use any combination of control
actions 3a, 3b, and 3c such that, in total, they apply
to all inactive disturbed surface areas.
e. Unpaved Roads: 4a. Water all roads used for any
vehicular traffic at least once per every two hours of
active operations; OR 4b. Water all roads used for
any vehicular traffic once daily and restrict vehicle
speed to 15 mph; OR 4c. Apply chemical stabilizer to
all unpaved road surfaces in sufficient quantity and
frequency to maintain a stabilized surface.
f. Open storage piles: 5a. Apply chemical stabilizers;
OR 5b. Apply water to at least 80% of the surface
areas of all open storage piles on a daily basis when
there is evidence of wind-driven fugitive dust; OR 5c.
Install a three-sided enclosure with walls with no
more than 50% porosity that extend, at a minimum,
to the top of the pile.
g. Track-out control: 6a. Pave or apply chemical
stabilization at sufficient concentration and frequency
to maintain a stabilized surface starting from the
point of intersection with the public paved surface
and extending for a centerline distance of at least
100 feet and width of at least 20 feet; OR 6b. Pave
from the point of intersection with the public paved
road surface and extending for a centerline distance
of at least 25 feet and a width of at least 20 feet and
install a track-out control device immediately
adjacent to the paved surface such that exiting
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Table 22-1

Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program

Environmental Impact

Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

Timing

vehicles do not travel on any unpaved road surface
after passing through the track-out control device.
h. All categories: 7. Any other control measures
approved by the local air district where necessary.
During periods of high wind conditions (i.e., winds
exceeding 25 miles per hour [mph]), the Applicant shall
reduce fugitive dust emissions from construction
activities by implementing the mitigation measures
outlined below.
a. Earthmoving: 1a. Apply water to soil not more than
15 minutes prior to moving such soil.
b. Disturbed surface areas: 2a. On the last day of active
operations prior to a weekend, holiday, or any other
period when active operations will not occur for not
more than four consecutive days: apply water with a
mixture of chemical stabilizer diluted to not less than
1/20 of the concentration required to maintain a
stabilized surface for a period of six months; OR 2b.
Apply chemical stabilizers prior to a wind event; OR
2c. Apply water to all unstabilized disturbed areas
three times per day; if there is any evidence of winddriven fugitive dust, watering frequency is increased
to a minimum of four times per day; OR 2d. Use any
combination of control actions specified above, such
that, in total, they apply to all disturbed surface
areas.
c. Unpaved roads: 3a. Apply chemical stabilizers prior
to a wind event; OR 3b. Apply water twice per hour
during active operation.
d. Open storage piles: 4a. Apply water twice per hour;
OR 4b. Install temporary coverings.
e. Paved road track-out: 5a. Cover all haul vehicles; OR
5b. Comply with the vehicle freeboard requirements
of Section 23114 of the California Vehicle Code for
June 2010
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Environmental Impact

Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

Timing

operation on both public and private roads.
f. All categories: 6a. Any other control measures
approved by the local air district as necessary.
In addition to the mitigation measures outlined above, the
Applicant shall reduce fugitive dust emissions from
construction activities by implementing the following
standard mitigation measures recommended by the local
air districts:

June 2010



All exposed surfaces (e.g., parking areas, staging
areas, soil piles, graded areas, and unpaved access
roads) and active construction sites not controlled
with one of the methods outlined in Table 7.4-3 or
Table 7.4-4 shall be watered to mitigate potential
impacts on air quality.



Hydroseed or apply nontoxic stabilizers to inactive
construction areas.



All haul trucks transporting soil, sand, or other loose
material off-site shall be covered or haul trucks shall
maintain at least 2 feet of freeboard.



All visible mud or dirt track-out onto paved access
roads, parking areas, staging areas, and adjacent
public roads shall be removed using wet power
vacuum street sweepers at least once per day. The
use of dry power sweeping is prohibited.



All vehicle speeds on unpaved roads shall be limited
to 15 miles per hour (mph).



All roadways, driveways, and sidewalks to be paved
shall be completed as soon as possible. Building
pads will be laid as soon as possible after grading
unless seeding or soil binders are used.



A publicly visible sign shall be posted with the
telephone number and person to contact at the lead
agency regarding dust complaints. This person will
22-8
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Mitigation Measures
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respond and take corrective action within 48 hours.
The local air district’s phone number will also be
visible to ensure compliance with applicable
regulations.
Since construction-related emissions could exceed the
applicable thresholds of significance, the following
additional construction mitigation measures
(recommended by the local air districts) shall be
implemented:


Vegetative ground cover (e.g., fast-germinating
native grass seed) shall be planted in disturbed
areas as soon as possible and watered appropriately
until vegetation is established.



The simultaneous occurrence of excavation, grading,
and ground-disturbing construction activities on the
same area at any one time shall be limited. Activities
shall be phased to reduce the amount of disturbed
surfaces at any one time, wherever possible.
Prior to the commencement of construction activities, the
Applicant shall prepare a Construction Fugitive Dust
Control Plan and submit it to the County for approval.
This plan shall describe how to minimize fugitive dust
generated by construction activities and shall include the
following:

June 2010



A description of each active operation that may result
in the generation of fugitive dust;



Identification of all sources of fugitive dust (e.g.,
earthmoving, storage piles, and vehicular traffic);



A description of the control measures to be applied
to each of the sources of dust emissions identified
above. The description will be sufficiently detailed to
demonstrate that the applicable best available
control measure(s) will be utilized and/or installed
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Mitigation Measures

Monitoring/
Reporting Action

Responsible
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during all periods of active operations;


In the event that there are special technical
circumstances (e.g., non-economic), including safety,
which prevent the use of at least one of the required
mitigation measures for any of the sources identified,
a justification statement will be provided to explain
the reason(s) why the required control measures
cannot be implemented; and



A process for addressing complaints received by
sensitive receptors (either directly or through the
County) due to dust and resolution of such
complaints, such as increased watering and
implementation of additional dust control measures.
Upon completion of construction, the Applicant shall
restore and stabilize all areas that will only be temporarily
disturbed (i.e., areas that will not be covered with surface
structures such as buildings and pavement and or
gravel) according to Mitigation Measure BIO-1.
Impact AIR-3: Long-Term
Emissions

None Required

N/A

N/A

N/A

Impact AIR-4: Greenhouse Gas
Emissions

None Required

N/A

N/A

N/A

Mitigation Measure BIO-1: Restoration of Habitats
within Project Area
To minimize the temporary disturbance of habitat and
wildlife during construction and to ensure restoration
afterward, the Applicant shall implement the following
measures:
a. During site preparation and construction, minimize
disturbance to both common habitats and vegetation.
Clearing of all vegetation, grading, and other soil

1) Inspect project
site prior to and
periodically during
construction period
to verify
compliance and
confirm buffer
zones
appropriately
flagged and

1 & 2)
Solano
County DRM
and biological
monitor

1 & 2) Prior to
and periodically
during and after
construction.

8.0 Biological Resources
Impact BIO-1: Permanent and
Temporary Loss of Habitat

June 2010

22-10

Shiloh III Wind Energy Project
Draft EIR

22.0 Mitigation Monitoring and Reporting Program

Table 22-1

Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program

Environmental Impact

Mitigation Measures

b.

c.

d.

e.

f.

g.

June 2010

disturbance shall be restricted to those areas
required for construction and, to the extent feasible,
in areas with little or no vegetation.
Prior to commencement of construction activities,
fence or flag the construction area boundary to
minimize the construction footprint and prevent
intrusions into the surrounding habitat areas.
Sensitive habitat and resource areas shall be
identified (including all wetlands, all protected trees,
nesting areas, and sensitive plant locations as well
as appropriate buffer area). The sensitive habitat
exclusion buffer boundary shall be marked with
fencing or flagging to prevent any construction
personnel or equipment from intruding into these
sensitive areas, to minimize habitat impacts and
impacts on sensitive species.
All areas of construction disturbance shall be set
back at distances specified for each sensitive habitat
feature, as discussed in the subsequent impact
analysis for Impact BIO-2 and 4.
Maintain a 500-foot setback from groves (groupings)
of mature trees (those over 20 feet tall). Such trees
within the Project area are known to provide nesting
habitat for raptors protected by the CDFG.
The Applicant shall assign a qualified biologist as an
on-site point of contact for the Solano County
biological monitor (or other County designee). The
County monitor shall be allowed access to the site
during the construction and post-restoration period to
ensure compliance with County policies and
procedures and shall have the authority to halt
construction activities in consultation with the
assigned point of contact.
After construction, and prior to Project operation, the

22-11
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avoided.
2) Inspect project
site after
construction to
evaluate
revegetation and
restoration efforts.

Shiloh III Wind Energy Project
Draft EIR

22.0 Mitigation Monitoring and Reporting Program

Table 22-1

Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program

Environmental Impact

Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

Timing

Applicant shall restore through reseeding and/or
planting of all areas disturbed by construction to preconstruction conditions. Areas cleared of vegetation
shall be seeded with grasses or other vegetation as
follows:
a) Revegetation shall be implemented in
accordance with Solano Grading Ordinance
guidelines (Solano County 2010), with
consideration given to landowner input and/or
agreement between the Applicant and
landowner, where disturbance occurs.
Revegetated areas, as required by the County,
shall be monitored until revegetation has been
completed and successful ground cover has
been established in accordance with the
requirements of the Solano County Grading
Ordinance.
b) Disturbed or graded areas shall be planted with
fast-growing and deep-rooted grasses or ground
cover, preferably native to the area, unless the
area is actively used for farming and re-seeding
would conflict with agricultural activities.
c) If required by the County, previously vegetated
areas and inactive portions of the construction
site shall be seeded and watered until vegetation
is grown, unless the area is actively used for
farming and re-seeding would conflict with
agricultural activities.
d) Any trees with active or suspected raptor nests
shall not be removed. Other trees without nests
that cannot be avoided and are removed shall be
replaced with similar native tree species of
compatible size, unless otherwise requested by
the landowner in writing and approved by the
County. Tree replacement terms shall include
June 2010
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Environmental Impact

Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

1) Consult with
Applicant’s
biologist on
wetland
delineation and
review and
approve
delineation
reports, as
necessary.

1 to 8)
Solano
County DRM
and biological
monitor

Timing

watering and maintenance required to ensure
90% survival rate after 5 years.
Impact BIO-2: Impacts on
Aquatic Resources, Wetlands,
and Waters of the United States

June 2010

Mitigation Measure BIO-2a: Avoid Aquatic
Resources, Wetlands, and Waters of the United
States
To avoid impacts on aquatic resources, wetlands, and
waters of the United States, the Applicant shall locate all
temporary and permanent construction activities, turbine
pads, aboveground substation, access roads, collection
system lines, and all other Project-related facilities
outside and away from aquatic resources. Setback
recommendations are derived from precedent
established by Solano County for similar projects.
a. To ensure that appropriate setbacks from aquatic
resources will be maintained for Project construction
and operation, as described below, and because the
Applicant has provided only generalized locations of
aquatic resources in the Project area, the Applicant
shall conduct wetland and stream/drainage
delineations to determine the boundaries of aquatic
resources in relation to Project components as
follows:
i. Prior to any construction, the Applicant shall
conduct wetland and stream/drainage
delineations wherever ground-disturbing
activities (e.g., trenching, grading, road
construction, HDD) are proposed within 200 feet
of aquatic resources, as identified in preliminary
reports (ICF Jones & Stokes 2009).
ii. The wetland and stream/drainage delineations
shall be conducted by the Applicant’s qualified
wetland biologist in consultation with and subject
to verification by the Solano County biological
monitor. The Applicant’s qualified biologist shall
22-13

2) Review and
approve planned
locations for
ground
disturbance,
including HDD
locations and
depths.
3) Inspect project
site periodically
during construction
period to verify
compliance and
confirm buffer
zones
appropriately
flagged and
avoided, including
HDD locations.
Verify trainings

1) Prior to
construction,
consult, review,
and approve
wetland
delineation
conducted by
Applicant.
2) Prior to and
during
construction.
3) At
construction
startup and
periodically
during
construction.
4) As necessary
during prior to
construction.
5) As necessary
prior to
construction.
Prior to
construction.
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Environmental Impact

Mitigation Measures
be a person with at least an undergraduate
degree in biology, ecology, or a related field, with
USACE training and a minimum of 3 years’
professional field experience within the region or
working under the direct supervision of a
professional wetland biologist with USACE
training and at least 6 years of field experience in
the region.
iii. The wetland and stream/drainage delineation
shall be conducted in accordance with the most
current revised version of USACE and CDFG
delineation protocols. This includes the USACE
1987 Wetland Delineation Manual and USACE
regional supplements to the 1987 delineation
manual that include the Arid West Regional
Supplement and the Field Guide to the
Identification of the Ordinary High Water Mark
(OHWM) in the Arid West Region.
iv. Prior to any construction, the Applicant’s
qualified wetland biologist shall use the wetland
delineations to identify and flag the setback
boundaries, as described below, for aquatic
resources as “exclusion areas.” Construction
crews and equipment shall be excluded from
these areas at all times
b. All Project components shall be constructed and all
construction-related activities, temporary and
permanent, including HDD activities, shall be
conducted using the following setbacks:
i. 100-foot setback from all wetlands and
streams/drainages, unless otherwise allowed in
accordance with paragraphs i. and j. further
below;
ii. 250-foot setback from vernal pools that provide
habitat for special-status plants and wildlife

June 2010
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Monitoring/
Reporting Action

Responsible
Agency

Timing

and tailgate
reviews are
conducted.
4) If applicable,
review justification
for any area where
reduced setbacks
are requested and
determine whether
to approve.
5) Consult with
Applicant if fill is
required and
review and
approve Habitat
Mitigation and
Monitoring Plan.
Evaluate
restoration.
Confirm
compensation.
Monitor active
ground
disturbance
activities.
6) Verify plans for
road between
turbines C24 and
C25 would not
encroach on
seasonal stream.
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Mitigation Measures
protected by the USFWS and the CDFG;
iii. 250-foot setback from ponds that may provide
habitat for water birds and special-status wildlife
protected by the USFWS and the CDFG.
c. If it is not feasible to avoid placement of lines for the
34.5 kV power collection system across wetlands
and streams, as determined by the County, the lines
shall be installed:
i. Under the wetlands and streams using the HDD
method and the Applicant shall implement
Mitigation Measure BIO-2b; or
ii. If HDD is not feasible, the lines may be installed
overhead at limited wetlands and streams, if
approved by the County and subject to the
following requirements:
a) The Applicant shall provide advance notice
and sufficient justification that overheading is
necessary, as determined by the County;
b) Overhead lines shall comply with the design
elements listed in Mitigation Measure BIO-8;
and
c) Facilities associated with the overhead line
(e.g., poles) and all work activities, shall be
set back 100 feet from the boundaries of the
wetlands and streams and 250 feet from the
boundaries of ponds and vernal pools.
d. No roads, foundations, utility poles, or other
permanent facilities shall be located within 100 feet
of aquatic resources or waters of the United States,
except as noted in paragraphs i. and j., below.
Except for HDD crossings, drainage and stream
crossings will not be conducted without obtaining a
USACE Section 404 permit and a CDFG section
1600 Streambed Alteration Agreement in advance of

June 2010
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7) Consult with
Applicant in the
event of a frac-out
during HDD.
8) Issue a
well/boring permit,
as needed, for
HDD.
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Monitoring/
Reporting Action

Responsible
Agency

Timing

the Project construction where necessary.
e. Ground disturbance during construction shall be
sited at least 100 feet from the boundaries of the
wetlands to minimize secondary effects on the
identified wetlands.
f. All vehicle fueling and scheduled equipment
maintenance shall occur at the designated
equipment laydown area to prevent spills of fuel or
other hazardous materials from affecting aquatic
resources. Where vehicle maintenance (excluding
fueling) cannot be avoided in areas outside those
previously specified, these maintenance activities
shall be performed at least 250 feet from all aquatic
resources, on an impermeable bladder or tarp
specified for such maintenance activities.
g. The Applicant’s qualified wetland biologist shall hold
tailgate environmental training sessions with
construction personnel. Training shall be conducted
prior to commencement of construction, and at least
monthly during construction activities, to inform
construction personnel of the aquatic resources in
the Project area, including the adjacent Suisun
Marsh resource area, wetlands, and intermittent
streams. The training sessions shall include
information about the locations and extent of these
sensitive areas, methods of resource avoidance,
permit conditions, and possible fines for violations of
permit conditions and state or federal environmental
laws.
h. Potential runoff or erosion impacts on the nearby
Suisun Marsh Secondary Management Area shall be
controlled according to the Shiloh III Wind Energy
Project Storm Water Pollution Prevention Plan
(SWPPP), which shall be developed in compliance
with the State Water Resources Control Board’s
June 2010

22-16

Shiloh III Wind Energy Project
Draft EIR

22.0 Mitigation Monitoring and Reporting Program

Table 22-1

Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program

Environmental Impact

Mitigation Measures
i.

j.

June 2010

Monitoring/
Reporting Action

Responsible
Agency

Timing

Construction Storm Water Permit.
Where setbacks for the substation and/or its access
road to an aquatic resource, as prescribed in
paragraph b.i., cannot be maintained, the following
shall be required:
i. The Applicant shall provide advance notice and
sufficient justification that encroachment into the
setback is necessary and avoidance is
infeasible, as determined by the County.
ii. The Applicant shall employ appropriate best
management practices (BMPs) prior to and
during construction to provide for erosion control,
fugitive dust suppression, invasive species
control, and reduction of drainage modification
as described in the SWPPP and as may
otherwise be required by the County prior to
construction.
iii. All such construction shall be monitored during
active ground disturbance by the Applicant’s
qualified wetland biologist, which shall be subject
to oversight by the Solano County biological
monitor.
If construction activities require or otherwise involve
placement of fill, crews, or equipment in aquatic
resources, excepting the required setback areas
from the boundaries of said resources, then the
Applicant shall do the following in direct consultation
with Solano County:
i. Obtain and comply with all necessary USACE
and CDFG permits under the CWA and CDFG
1600 regulations. The Applicant shall prepare a
wetland delineation report and submit it to the
USACE and CDFG for verification as part of this
permit process.
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ii.

Prepare a Habitat Mitigation and Monitoring
Plan, written by a qualified wetland biologist,
which shall be submitted to and approved by the
USACE, USFWS, and CDFG prior to initiating
any mitigation activities. The plan shall outline
restoration and conservation activities, locations,
monitoring and reporting requirements, and
criteria to measure mitigation success.
Monitoring shall be a minimum of 3 years postconstruction.
iii. Restore temporarily impacted wetlands and
other aquatic resources to pre-construction
condition and monitor during and after
disturbance.
iv. Compensate for permanent impacts on wetlands
and drainages caused by new structures and fill
activities, as determined in consultation with the
USACE, USFWS, and CDFG prior to
construction activities. At a minimum,
compensation ratios shall be 1:1 for wetlands
and streams.
k. This Draft EIR presumes that the proposed access
road between turbines C24 and C25 will not
encroach into any exclusionary setback to the nearby
aquatic resource, a seasonal stream, as required
under paragraphs b. through f. As such, should
implementation of paragraphs a.i. through a.iv,
above, prove otherwise, the access road between
turbines C24 andC25 shall not be installed.
Mitigation Measure BIO-2b: Avoid Impacts from
Horizontal Directional Drilling under Aquatic
Resources
If it becomes necessary during construction to use HDD
to install the 34.5 kV power collection utility lines across
wetlands or streams, the Applicant shall comply with the
June 2010
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following mitigation measures to minimize the potential
effects of HDD:
a. To the extent practicable, HDD drilling shall occur
only during the season when the seasonal streams
and wetlands in the project area do not have surface
water present (i.e., typically April through October).
i. Should it be necessary to conduct HDD
operations outside the dry season, the
operations shall be monitored by a qualified
Environmental Monitor (i.e., having previous
HDD monitoring experience), who shall:
a) Be a third-party individual who shall work on
behalf of Solano County at the expense of
the Applicant; and
b) Have knowledge of the environmental
sensitivities of the Project area, an
understanding of the design process and
construction practices, and shall understand
the conditions of the site and provide
feedback to the construction staff regarding
environmental sensitivities, regulatory
concerns and physical limitations of the field
conditions.
ii. The Environmental Monitor shall visually inspect
the drainage channel and surrounding area for
evidence of drilling fluids surfacing from the
operation. The Environmental Monitor shall
monitor the drilling fluid circulation at the HDD
site and be aware of the status of the operation.
iii. If the Environmental Monitor suspects a potential
drilling fluid leak (frac-out) that is not yet
observed at the surface (e.g., loss of drilling mud
in the pit but no frac-out at the surface), the
Applicant shall cease HDD activities immediately

June 2010
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b.

c.

d.

e.

June 2010

Monitoring/
Reporting Action

Responsible
Agency

Timing

and the HDD contractor shall implement
measures to reduce the potential for a frac-out
(e.g., increase the density of the drilling mud or
reduce the pressure of the drill). The Applicant
shall then be allowed to continue HDD activities.
If a frac-out occurs, the Applicant shall
implement paragraph e, below.
Prior to and at least monthly during HDD activities,
the Applicant’s biologist shall conduct onsite
briefings for all HDD workers so that they understand
the location of sensitive resources and to ensure that
all field personnel understand their responsibility for
timely reporting of frac-outs.
Barriers (e.g., straw bales, sedimentation fences,
etc.) shall be erected between the bore site and
nearby sensitive resources prior to drilling, as
appropriate, to prevent any material from reaching
sensitive resource areas.
The necessary response equipment and supplies
(e.g., vacuum truck, straw bales, sediment fencing)
shall be kept onsite by the contractor during HDD
operations so that they are readily available in the
event of a frac-out.
In the event a frac-out is detected, the Applicant shall
implement the following measures to reduce or
minimize effects on the affected wetland or stream:
i. All work shall stop until the frac-out has been
contained and cleaned up;
ii. The frac-out area shall be isolated with straw
bales, sand bags, or silt fencing to surround and
contain the drilling mud and clean-up shall be
performed using a vacuum truck supported by
construction workers on foot using hand tools, as
necessary (mechanized equipment shall not be
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used to scoop or scrape up frac-out materials to
prevent impacting the wetland or stream banks);
and
iii. The Applicant shall notify the USACE and
RWQCB in writing when a frac-out has occurred,
including a description of the frac-out and cleanup measures implemented, and shall provide a
copy of the correspondence to Solano County.
iv. If a frac-out occurs and is considered to have
negatively impacted the associated aquatic
resource, based on consultation with the Solano
County biological monitor, an appropriate
restoration plan for that wetland feature shall be
designed as outlined in Mitigation Measure BIO2a(j) and appropriately implemented.
f. To minimize secondary effects on wetlands and
streams, ground disturbance associated with HDD
(e.g., the bore entry and exit pits) shall be restricted
to at least 100 feet from the boundaries of the
features as flagged by the qualified wetland biologist.
g. The Applicant shall obtain a well/boring permit from
the Solano County Department of Resource
Management under Solano County Code Chapter
13.10 prior to initiating any HDD, unless otherwise
determined unnecessary by the Solano County
Environmental Health Division.
h. Although the Project is designed to avoid wetlands
and streams, should encroachment (e.g., direct
impacts within the boundaries of jurisdictional
wetlands or streams) into these features occur, the
Applicant shall obtain a permit per Section 404(e) of
the Clean Water Act.
i. Use of HDD shall be prohibited under vernal pools,
except when a permit, if required, has been issued

June 2010
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j.

Impact BIO-3: Increased Erosion
and Sedimentation in Aquatic
Resource Environments

Impact BIO-4: Loss of SpecialStatus Plants

June 2010

Monitoring/
Reporting Action

Responsible
Agency

1) Inspect project
site periodically
during construction
period to verify
compliance.

1) Solano
County DRM
and biological
monitor

1) Inspect site
periodically
during
construction.

1) Review and
approve, as
necessary, the
Applicant’s
botanical surveys.

1) Solano
County DRM
and biological
monitor

1) Prior to
construction,
review
Applicant’s
botanical surveys
and identification
of areas to be

Timing

by USACE.
The Applicant shall ensure HDD bore entry and exit
pits are consistent with setbacks, and shall conduct
suitable evaluations prior to HDD activity to identify
the appropriate depth to be maintained underneath
drainages and wetlands to avoid the aquatic
resource and minimize potential impacts from fracouts.

Mitigation Measure BIO-3: Prevent Erosion and
Sedimentation in Aquatic Resource Environments


To protect water quality impacts from construction
activities, the Applicant shall avoid construction
activities within or adjacent to aquatic resources
according to the setback requirements specified in
Mitigation Measure BIO-2a.



In addition, the Applicant shall prepare and
implement the Project Hazardous Materials
Emergency Response Plan (Business Plan) and the
Spill Prevention, Control, and Countermeasure
(SPCC) Plan per Mitigation Measure HAZ-1a and a
SWPPP per Mitigation Measure WQ-2a.



Standard best management practice erosion control
measures shall be implemented in upland areas
adjacent to wetlands, streams, drainages, swales,
and other low-lying areas that may drain to nearby
wetlands or the Sacramento River.

Mitigation Measure BIO-4: Special-Status Plant
Exclusion Areas and Personnel Training
Prior to commencing construction, a qualified botanist (a
person with at least an undergraduate degree in botany,
plant ecology, or a related field, with a minimum of 3
years’ professional field experience conducting botanical
surveys within the region or working under the direct
22-22

2) Inspect project

Shiloh III Wind Energy Project
Draft EIR

22.0 Mitigation Monitoring and Reporting Program

Table 22-1

Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program

Environmental Impact

Mitigation Measures
supervision of a professional botanist with at least 6
years of field experience conducting botanical surveys in
the region) shall review the completed mapping of
special-status plants within the Project area, and shall
identify and flag a 100-foot buffer in the field around the
boundaries of any special-status plants located. At a
minimum, these shall include the known locations of
Carquinez goldenbush, pappose spikeweed, bearded
popcornflower, and elderberry shrub (not special-status
plant but provides habitat for special-status invertebrate)
population occurrences in the Project area. The flagging
shall identify these special-status plant occurrences to
Project workers and prevent any direct or indirect
impacts on these special-status plants.
a. All construction activities, construction personnel,
and equipment shall be restricted to areas outside of
the flagged exclusion areas.
b. If, after prior approval from the Solano County
Department of Resource Management, alternatives
cannot be identified to routing the final power
collection system to avoid the location of sensitive
plants, HDD will be used to route electrical collection
cable underneath these plants. HDD borehole
disturbance areas shall occur at least 100 feet away
from sensitive plant populations. Appropriate erosion
and dust control BMPs shall be used during HDD
activities.
c. All fueling and storage areas shall be located at least
100 feet from the flagged areas to prevent spills of
fuel or other hazardous materials from affecting the
special status plants. These activities shall occur on
an impermeable bladder or tarp specified for such
maintenance activities
d. Prior to and at least monthly during construction, a
qualified botanist shall hold tailgate environmental

June 2010
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Monitoring/
Reporting Action

Responsible
Agency

1) Review and
approve, as
necessary, the
Applicant’s
preconstruction
CTS surveys.

1,2 & 3)
Solano
County DRM
and biological
monitor

Timing

training sessions with construction personnel to
inform them of the special-status plants in the Project
Area. These training sessions shall include
information about the locations of these plants,
resource avoidance, permit conditions, and possible
fines for violations of state or federal environmental
laws.
Impact BIO-5: Temporary and
Permanent Impacts on SpecialStatus Wildlife Species

June 2010

Mitigation Measure BIO-5: Habitat Avoidance –
California Tiger Salamander and Special-Status
Invertebrate Species
To avoid significant impacts on the CTS and vernal pool
invertebrates, the Applicant shall comply with the
following mitigation measures:
a. All Project components shall be constructed and all
construction-related activities shall be conducted a
minimum of 250 feet from vernal pools and ponds.
This buffer will also generally provide protection for
breeding and rearing habitat for CTS and the three
special-status invertebrate species, as well as other
aquatic species living in these habitats.
b. Before mobilizing equipment or materials or initiating
any activity with the potential to disrupt surface soils,
the Applicant shall conduct preconstruction surveys
in areas where construction work will occur to assess
the potential for CTS occurrence in potential habitat
(including vernal pools, ponds and upland habitats).
Preconstruction surveys shall be conducted as
follows:
i. A preconstruction survey shall be conducted no
more than 2 weeks prior to construction in any
work area.
ii. A qualified CTS biologist (a person having three
years experience in conducting surveys for CTS
and habitat within the project region, or under the
22-24

2) Inspect project
site prior to and
periodically during
construction period
to verify
compliance.
3) Consult with
Applicant,
USFWS, and
CDFG in the event
CTS are
encountered.
Determine where
work may occur,
as applicable.

1) Prior to
construction,
review
Applicant’s CTS
surveys and
identification of
areas to be
avoided.
2) Inspect site
periodically
during
construction.
3) As necessary,
during
construction.
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Environmental Impact

Mitigation Measures

c.

June 2010

Monitoring/
Reporting Action

Responsible
Agency

Timing

direct supervision of a biologist with at least six
years of field experience in the region), as hired
by the Applicant, shall conduct the
preconstruction survey.
iii. The qualified CTS biologist shall identify and flag
any areas to be avoided. Signs that can be
easily read from at least 20 feet away and
exclusion flagging shall be placed 100 feet
outside the perimeters of potential CTS aquatic
habitat to indicate clearly where areas must be
avoided by construction personnel.
iv. All small mammal burrows within the disturbance
area shall be identified, examined, and
confirmed vacant of CTS.
v. If burrows occupied by CTS are found or CTS
are observed during preconstruction surveys,
Solano County shall be notified immediately and
construction activities shall not be allowed to
begin in the area until the Applicant has
consulted with and obtained approval from
Solano County, in consultation with the USFWS
and the CDFG, as to where work can be
conducted.
To reduce potential impacts on CTS in upland
aestivation sites, ground-disturbance activities within
0.5 miles (2,640 feet) of all potential vernal pools and
ponds representing potential CTS habitat, as
determined by the qualified CTS biologist, shall occur
only during the dry season (April 15 through October
15), unless an extension is approved by the County,
in consultation with USFWS and CDFG. If work is
approved to occur during the rainy season, exclusion
fencing shall be installed at all active work sites
within 1.24 miles of CTS breeding habitat (except for
paved or graveled areas or areas adjacent to well22-25
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Timing

traveled roads), including where equipment will be
stored for longer than a 12-hour period.
d. The Applicant shall conduct a worker-training
program covering the CTS before construction
commences. The program shall be attended by all
personnel working onsite and shall provide workers
with information on their responsibilities with regard
to the species; an overview of the appearance of the
species and its biology, including the locations and
extent of potential vernal pool and pond breeding
habitats, upland burrows, and other refugia habitats;
and a description of the measures being taken to
reduce the potential effects on the species during
Project construction. The program shall also cover
permit conditions and possible fines for violations of
permit conditions and federal or state environmental
laws. The Applicant shall hold brief CTS refresher
tailgate training sessions with construction personnel
at least monthly during construction.
e. Qualified biological monitors (a person with at least
an undergraduate degree in biology, wildlife ecology,
or a related field, with a minimum of 3 years’
professional experience within the region or working
under the direct supervision of a professional wildlife
biologist with at least 6 years of field experience in
the region), shall be on site during construction to
provide clearance for all work activities in potential
CTS habitat, including potential movement corridors
and hibernation sites (e.g., activities within a
minimum of 567 feet of ponds or vernal pools).
f. If CTS is encountered during construction work,
including dead CTS, at any location within the
Project area,
i. Activities shall cease within all potential CTS
habitat in the Project area (e.g., the ponds,
June 2010
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Agency
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vernal pools, and associated upland habitat
within 567 feet of these features, including
potential movement corridors and hibernation
sites). Project personnel will not move the dead
or injured salamander unless instructed to do so
by the USFWS.
ii. Upon USFWS instruction, the salamander shall
be removed and relocated by a USFWSapproved and permitted biologist (i.e., has a
handler’s permit for CTS) and placed by hand at
the entrance of a suitable mammal burrow within
walking distance outside the area where the
animal could be injured or killed by activities. The
rescued CTS shall be monitored by a qualified
biologist until it enters the burrow.
iii. The USFWS, CDFG, and Solano County
Department of Resource Management shall be
notified immediately by telephone and by letter
within one working day.
iv. Work shall not resume until Solano County,
which may consult with the USFWS and the
CDFG, determines when and where work can
begin.
g. To prevent inadvertent entrapment of CTS during the
Project, all trenches 2 feet deep or greater that are
within 2,000 feet of the vernal pools or ponds shall
be filled or completely covered using plywood or
other appropriate materials at the close of each
working day. Before a trench is filled, it shall be
thoroughly inspected by the Applicant’s qualified
biological monitors for trapped CTS.
i. If at any time a trapped CTS is discovered in a
trench, the USFWS-approved CTS handler
biologist shall be notified immediately and, upon
USFWS instruction, shall carefully remove the
June 2010
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Monitoring/
Reporting Action

Responsible
Agency

Timing

animal by hand and place it at the entrance of a
suitable mammal burrow within walking distance
from the excavation-entrapment site but outside
the area where the animal could be injured or
killed by Project activities.
ii. The rescued CTS shall be monitored until it
enters the burrow.
iii. If no mammal burrows or other suitable refugia
are present within the immediate vicinity of the
trapped CTS, a suitable burrow may be
constructed by the USFWS-approved CTS
handler biologist in a location within walking
distance from the excavation-entrapment site but
outside the construction activity area where the
animal could be injured or killed by Project
activities.
h. To eliminate the risk of attracting CTS predators, all
food-related trash items such as wrappers, cans,
bottles, and food scraps that are within 2,000 feet of
the vernal pools or ponds shall be disposed of in
closed and sealed containers and removed from the
Shiloh III Wind Energy Project area at the end of
each working week.
i. BMPs (required as part of the SWPPP) shall be
implemented to prevent sediment and dust from
entering suitable CTS habitat at the Project site,
including, but not limited to, silt fencing, sterile hay
bales, and temporary sediment disposal.
j. To compensate for the permanent and temporary
loss of CTS upland habitat from the Project, the
Applicant shall provide offsite preservation of suitable
CTS habitat with a confirmed and viable population
of CTS. The Applicant will purchase conservation
credits at a ratio of 3:1 for permanent impacts and
1:1 for temporary impacts from an offsite USFWSJune 2010
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Monitoring/
Reporting Action

Responsible
Agency

1) Inspect project
site periodically
during construction
period to verify
compliance.

1 & 2)
Solano
County DRM
and biological
monitor

Timing

approved conservation bank. The number of
conservation credits to be purchased will be
assessed after consultation with Solano County and
the USFWS and CDFG, pending 1) the final
placement of Project infrastructure and actual
suitable habitat acreage removed, 2) the results of
surveys conducted in Mitigation Measure BIO-5b,
and 3) USFWS approval of the Shiloh III Habitat
Conservation Plan (HCP) for CTS (currently in
preparation by the Applicant). The purchase shall be
made by the Applicant at least five (5) business days
prior to the date of initial ground-breaking activities.
Impact BIO-6: Temporary
Impacts on Nesting Raptors and
Special-Status Birds

June 2010

Mitigation Measure BIO-6a: Avoidance of Avian
Nests
If construction activities requiring the removal of nonprotected trees or shrubs cannot be avoided and are
scheduled to occur during the breeding season
(February 1 through August 31), a qualified wildlife
biologist shall conduct preconstruction surveys of all
such potential nesting habitat within 500 feet of
construction activity areas. These surveys shall be
conducted 30 days prior to construction.
a. If active nests are found, a 500-foot no-disturbance
buffer zone shall be created around active raptor
nests during the breeding season or until it is
determined that young have fledged. A 250-foot
buffer zone shall be created around nests of other
special-status birds. These buffer zones are
consistent with general CDFG guidelines.
b. If preconstruction surveys indicate that nests are
inactive or potential habitat is unoccupied during the
construction period, no further mitigation shall be
required.
i. Trees and shrubs (excluding protected oak
22-29

2) Consult with
Applicant and
CDFG, as
applicable and as
appropriate,
regarding
burrowing owls.

1) Inspect site
periodically
during
construction.
1) As necessary,
during
construction.
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Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

Timing

trees) that have been determined to be
unoccupied by special-status birds or that are
located more than 500 feet from active nests
may be removed, unless otherwise restricted.
ii. If the active nest(s) are found in an area where
ground disturbance is to occur, the Applicant
shall avoid the area by delaying nearby ground
disturbance until the birds have fledged, or shall
reroute the Project component to avoid the area.
c. If construction is scheduled to occur during the nonnesting season, then no nesting bird surveys shall be
required before the start of construction activity,
except for provisions for surveys for burrowing owls
outside the nesting season (September 1 – January
31), as specified in Mitigation Measure BIO-6b.
Mitigation Measure BIO-6b: Habitat Avoidance –
Western Burrowing Owl
The following guidelines adapted from the CDFG Staff
Report on Burrowing Owl Mitigation (CDFG 1995) shall
be implemented by the Applicant:
a. Preconstruction burrowing owl surveys shall be
conducted in all areas that may provide suitable
nesting habitat according to CDFG (1995) guidelines.
i. No more than 30 days before construction, a
habitat survey including documentation of
burrows and burrowing owls shall be conducted
by a qualified wildlife biologist within 500 feet of
the construction area in areas suitable for
burrowing owls.
ii. The survey shall conform to the protocol
described by the California Burrowing Owl
Consortium, which includes up to four surveys
on different dates if there are suitable burrows
present. The CDFG shall be consulted by the
June 2010
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Monitoring/
Reporting Action

Responsible
Agency

Timing

Applicant prior to survey initiation to ensure the
most current pre-construction survey
methodologies are utilized.
iii. The CDFG defines impacts as disturbance within
approximately 160 feet of occupied burrows
during the non breeding season of September 1
through January 31, or within approximately 250
feet during the breeding season of February 1
through August 31. Even when these buffer
distances are maintained, the alteration of
breeding and behavioral patterns of burrowing
owls during construction activities shall be
considered adverse disturbance to the owls, as
determined by the Applicant’s onsite biologist
and the Solano County biological monitor.
b. The Applicant shall avoid disturbing active burrowing
owl nests and occupied nesting burrows, and shall
implement standard CDFG mitigation guidelines.
c. If, as determined by the Solano County biological
monitor, construction activities will not adversely
affect occupied burrows or disrupt breeding behavior,
construction may proceed without any restriction or
mitigation measures for burrowing owls.
d. If, as determined by the Solano County biological
monitor, which may include consultation with CDFG,
construction could adversely affect occupied burrows
during the September 1 through January 31 nonbreeding season, the subject owls may be passively
relocated from the occupied burrow(s) using one-way
doors, according to CDFG guidelines, using the
following measures:
i. There shall be at least two unoccupied burrows
suitable for burrowing owl within 300 feet of the
occupied burrow before one-way doors are

June 2010
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Monitoring/
Reporting Action

Responsible
Agency

See above

See above

Timing

installed in the occupied burrow.
ii. The unoccupied burrows shall also be located at
least 160 feet from construction activities and
can be natural burrows or artificial burrows
constructed according to current design
specifications.
iii. If artificial burrows are created, these burrows
shall be in place at least 1 week before one-way
doors are installed on the currently occupied
burrows.
iv. One-way doors must be in place for a minimum
of 48 hours to ensure that owls have left the
burrow before the burrow is excavated.
v. Mitigation for the loss of occupied habitat, as
determined by the Solano County Department of
Resource Management, based on the
recommendations of the Solano County
biological monitor, shall be provided by
preservation of 6.5 acres of suitable foraging and
nesting habitat contiguous with occupied burrow
sites per breeding pair or single bird. Suitable
preservation habitat is defined as those natural
and disturbed vegetated areas (e.g. grasslands,
scrublands, and tree and shrub areas with less
than 30% ground cover) that have existing
natural and artificial ground burrows which can
support burrowing owl.
Impact BIO-7: Displacement of
Waterfowl and Other Water Birds
Using the Project Area or Moving
to and from the Suisun Marsh

June 2010

Mitigation Measures BIO-2a and BIO-2b
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Impact BIO-8: Impacts on
Raptors and Other Avian Species
from Overhead Wires

Mitigation Measure BIO-8: Design Specifications for
Overhead Power Lines
Prior to Project operation, the Applicant shall implement
the following design elements for the limited overhead
power lines:
a. For any 34.5-kV power collection system utility lines
that are installed overhead at limited wetland and
stream crossings where the use of HDD is infeasible
and as approved by Solano County, as applicable:
i. Avian safe practices, as outlined in Suggested
Practices for Avian Protection on Power Lines
(APLIC 2006) will be employed during
construction;
ii. All jumper wires shall be insulated (5-kV
minimum rating and preferably 10-kV to 15-kV);
iii. All exposed terminals at the substation (e.g., pot
heads, lightning arresters, and transformer
bushings) shall be covered by wildlife boots or
other insulating materials;
iv. Non-conductive materials (e.g., fiberglass and
wood) shall be used instead of the straight,
aluminum-type combination arms on riser poles;
v. Energized wires shall be placed a safe distance
apart: 60 inches for crossarm configuration, 55
inches for armless configuration; the distance
between grounded hardware and any energized
phase conductor shall be a minimum of 60
inches apart;
vi. No cut-outs or riser poles shall be used;
vii. Jumper leads shall be oriented in a vertical
configuration to discourage bird perching;
viii. Install perch and nest discouragers on
crossarms and on top of poles;

June 2010
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Monitoring/
Reporting Action

Responsible
Agency

1) Consult with
Applicant to
evaluate feasibility
of locations for
collection system
and transmission
lines.

1 & 2)
Solano
County DRM
and biological
monitor

2) Inspect project
site periodically
during construction
period to verify
compliance.

Timing
1) Prior to
construction,
consult with
Applicant on
feasibility of
locations for
collection system
and transmission
lines.
2) Inspect site
periodically
during
construction.
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Monitoring/
Reporting Action

Responsible
Agency

1) Inspect project
site periodically
during construction
period to verify
compliance.

1 to 6)
Solano
County DRM
and biological
monitor

Timing

ix. Suspend phase conductors on pole top and
cross arms;
x. Bonding of pole top devices mounted on nonconductive arms shall be done with insulated
wire;
xi. A minimum conductor wire size of 4/0 shall be
used to increase the visibility of the wire;
xii. Excepting angle poles of overhead lines, none of
the installed facilities shall require, or otherwise
involve, the use of guy wires. All turbines and
permanent meteorological towers shall be free
standing;
xiii. Post-construction monitoring activities consistent
with those detailed in Mitigation Measure BIO-9a
(below) shall be conducted for any overhead
lines not owned by PG&E and regulated by the
CPUC. If post-construction monitoring indicates
that any such new installed overhead lines are
having significant impacts on raptor species, bird
diverters shall be installed to the extent required
by Solano County, based on consultation with
CDFG and USFWS.
b. The Applicant shall ensure that the section of
overhead 230-kV transmission line is installed in
conformance with APLIC 2006 suggested practices.
The Applicant shall coordinate with PG&E to ensure
this measure is implemented.
Impact BIO-9: Direct Mortality of
Raptors, Other Avian Species,
and Bats

June 2010

Mitigation Measure BIO-9a: Bird and Bat Mortality
Monitoring
The Applicant shall conduct annual monitoring of bird
and bat mortality in the Project area, as follows:
a. Qualified ornithologists shall conduct annual bird and
bat mortality monitoring throughout the Project area

22-34
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including where any new overhead transmission
lines have been installed to determine avian and bat
mortality rates and the causes of mortality associated
with the Project installations. The monitor shall be an
independent USFWS-approved biologist.
b. The monitor shall collect sufficient information to
allow evaluation of turbine design characteristics and
location effects that contribute to mortality. The
species, number, location and distance of dead birds
relative to turbine location, availability of raptor prey
species, and cause of bird and bat mortalities shall
be noted. All results shall be provided to the Wildlife
Response and Reporting System database.
c. Monitoring shall follow standardized guidelines
outlined by California Guidelines for Reducing
Impacts to Birds and Bats from Windplant
Development (CEC and CDFG 2007) for a minimum
of 3 years following the first delivery of power.
d. The Applicant shall contribute and participate in the
efforts of the Solano County Avian Technical
Advisory Committee (TAC) to develop mitigation
measures to lessen potential impacts on raptors as a
result of wind turbine generator operation. The TAC
is an interagency organization composed of
biologists from the CDFG, the USFWS, the Solano
County Department of Resource Management, and
representatives from wind facility developers in the
wind resource area in Montezuma Hills.
e. The Applicant shall prepare and submit annual
reports from monitoring efforts to the USFWS,
CDFG, Solano County, and the Solano County Avian
TAC within 90 days after the end of each calendar
year, unless additional time has been justified by the
Applicant and is acceptable to the Department of
Resource Management. Data collected during the

June 2010
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Monitoring/
Reporting Action
2) Review and
evaluate bird and
bat mortality
studies.
3) Participate in
TAC.
4) Review Raptor
Mitigation Plan.
5) Verify that the
Applicant has
established an
irrevocable letter
of credit or a bond
to ensure
compliance with
the conservation
land or easement
provisions.
6) Verify that the
Applicant has
purchased
conservation land.

Responsible
Agency

Timing
review
Applicant’s bird
and bat studies.
3) As
appropriate,
participate in
TAC.
4) Prior to
construction,
review Raptor
Mitigation Plan.
5) Prior to
construction,
verify that the
Applicant has
established an
irrevocable letter
of credit or a
bond to ensure
compliance with
the conservation
land or easement
provisions
easement
provisions.
6) Two years
after first delivery
of power, verify
that the Applicant
has purchased
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monitoring program shall be submitted to the
Biogeographic Information and Observation System
Program, in accordance with California Energy
Commission Guidelines.
f. The Applicant shall analyze the banding information
obtained from the CDFG to assess the origin and
population of red-tailed hawks, American kestrels,
and other raptors to include in the annual reports.
g. After 3 years of post-construction monitoring data
have been obtained, the County will review the data
and, in consultation with the USFWS and the CDFG,
determine which, if any, specific turbines generate
disproportionately high levels (e.g., more than at
other turbines) of avian mortalities and the
appropriateness of mitigation measures implemented
by the Applicant for the benefit of future wind energy
projects.
Mitigation Measure BIO-9b: On-site Mitigation
The Applicant shall provide on-site mitigation for bird
strikes, as outlined below:
a. Turbine locations shall avoid features of the
landscape known to attract raptors, such as water
and foraging habitat to the extent feasible.
b. The Applicant shall maintain a 500-foot buffer zone
around any active or historical golden eagle nest
identified in the Project area.
c. Prior to Project construction, the Applicant shall
prepare a Raptor Mitigation Plan (RMP) by a
qualified biologist or ornithologist and be furnished to
the Solano County Department of Resource
Management. The RMP shall contain specific
provisions for actions to minimize or offset impacts
on golden eagles and other raptors and shall include
the following:

June 2010
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Agency
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i.

Move rock piles away from wind turbines (if
applicable).
ii. Construct tower pads to prevent under-burrowing
by small mammals.
Mitigation Measure BIO-9c: Off-site Mitigation and
Replacement of Disturbed Aerial Habitat
Aerial habitat would be permanently lost from
construction of the Project. Additionally, fragmentation of
the aerial habitat could negatively impact common and
special-status avian and bat species. Thus, the impacts
due to loss of aerial habitat within and outside the Project
area are considered significant.
To compensate for permanent loss of aerial habitat and
for ongoing impacts on avian and bat species, the
proponent shall acquire replacement mitigation habitat
off site at a ratio of 1:1 acreage compensation calculated
from the total rotor swept area representing aerial habitat
within the completed Project. These lands will consist of
any combination of non-native grassland, grazing land,
mixed grain or cropland (excluding orchard or vineyard
land), or open oak woodland. The off-site habitat
mitigation area would be preserved in perpetuity.
The Applicant shall provide off-site mitigation by
acquiring and preserving 97 acres (see Table 8.1-3, the
rotor swept area is derived as 1.64 acres per turbine) of
off-site conservation land in fee title and/or easement in
accordance with the following:
a. Prior to the issuance of the first building permit or
grading permit for the Project, whichever occurs first,
the Applicant shall establish an irrevocable letter of
credit in favor of the County of Solano from a
reputable bank with a branch in the United States, or
a bond as approved by the County, in an amount
approved by the County to ensure compliance with
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the conservation land or easement provisions
described in paragraphs b–d below. The letter of
credit or bond shall not be required if at least one of
the measures described in paragraphs b. through d.
below has been fulfilled to the satisfaction of the
County prior to issuance of the first grading or
building permit, whichever occurs first.
b. Off-site conservation land or easement - Within 2
years following the first delivery of power, the
Applicant shall purchase and record at least 97 acres
of off-site conservation land in fee-title and/or
easement for open space suitable as breeding and
foraging habitat for raptors impacted by the Project,
such as the golden eagle and red-tailed hawk, as
follows:
i. The County, in consultation with USFWS and the
CDFG, shall approve the location of the
conservation land or easement, which approval
shall not be unreasonably withheld.
ii. If the Applicant requests timely approval of the
location of the conservation land or easement,
and approval is not granted within the 2-year
period, the Applicant shall purchase and record
the land or easement within a reasonable time
after the County gives its approval and shall be
deemed to have complied with this 2-year
requirement. The conservation land or easement
shall meet the following requirements:
a) The conserved area shall be at least 97
acres in size, equivalent to the total rotor
swept area for the 59 proposed Project
turbines, and located on land in Solano
County providing habitat similar to the
Project area but shall be outside the wind
resource area.
June 2010
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b) The conserved land or easement site shall
be dominated by natural vegetation,
agricultural uses, or a combination of both.
The primary purpose of this land or
easement will be to provide conservation
lands for raptor species that could be
impacted by the Project.
c) The conserved lands shall provide breeding
opportunities in an effort to offset raptor
mortality associated with operation of the
Project. The main species anticipated to be
impacted by the Project are raptor species
such as golden eagle, red-tailed hawk, and
American kestrel, although the easement
could also provide habitat for other guilds of
birds such as ground-nesting songbirds.
Types of habitat enhancement measures on
the easement will be weighted according to
the relative abundance of birds impacted by
the Project, the species-specific needs of
those species, and the type and quality of
habitat that may already exist on the
conserved land. A number of management
measures and enhancements shall be
provided (if such features are not already
present) to provide suitable foraging and
nesting habitat on the easement.
d) The conservation easement shall be
recorded, shall run with the land in
perpetuity, and shall list and prohibit
activities inconsistent with the purpose of
supporting avian foraging and breeding
opportunities. If the land is acquired in feetitle and conveyed to a land trust or similar
entity, an irrevocable deed restriction shall
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be recorded on the property to ensure that
the property permanently remains in
conservation regardless of ownership and
contains the same restrictions as a
conservation easement.
iii. The Applicant shall establish a non-wasting
funding mechanism to fund the maintenance,
management, and monitoring of the conserved
area. Estimated costs shall be established using
a PAR-type analysis. The analysis and funding
mechanism shall require approval by the County,
in consultation with the resource agencies, prior
to recordation of the conservation easement.
Management activities or restrictions in the
conservation easement shall include:
a) Provisions for suitable foraging habitat by
maintaining or enhancing natural areas,
particularly grasslands and seasonal
wetlands, or by maintaining compatible
agricultural crops and practices. Suitable
crop types for foraging raptors include those
with low-lying vegetation such as alfalfa and
other hays, and various row and grain crops.
Unsuitable crop types that would be
restricted in the easement shall include
those that do not provide sufficient
accessibility or have low prey densities, such
as orchards and vineyards.
b) Maintaining or enhancing nesting
opportunities by protecting trees or planting
trees that are suitable for raptor nesting,
including native valley oaks and cottonwood
trees. The installation of artificial nesting
structures would be acceptable only in
combination with the planting and
June 2010
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maintenance of live trees.
iv. Within 3 years following the first delivery of
power, the Applicant’s a qualified wildlife
biologist shall undertake breeding habitat
enhancement measures, as determined in
consultation with Solano County, on the
conserved property, which shall include the
following:
a) Prior to recording the conservation
easement, the Applicant shall submit to
Solano County an open space and habitat
management plan for the conserved area,
which shall be prepared by a qualified
wildlife biologist. Approval of this plan by
Solano County, in consultation with the
resource agencies, shall be required prior to
recordation of the easement.
b) Types of enhancement measures on the
easement, if required by Solano County, will
be weighted according to the relative
abundance of birds impacted by the Project
and the species-specific needs of those
species but could include the placement of
nesting substrate for golden eagles, redtailed hawks, and American kestrels (nesting
boxes, trees, perches, and/or other
features). The use of artificial nesting
structures would be acceptable only in
combination with the planting and
maintenance of live trees.
c) A number of management measures and
enhancements shall be provided (if such
features are not already present) to provide
suitable foraging and nesting habitat on the
easement.
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d) Prior to recording the conservation
easement or conveying the Project in fee
simple, the Applicant shall designate, for
Solano County’s approval, a public agency
or non-profit entity, or a designated
representative, to manage the conserved
area.
v. The Applicant shall be responsible for all
mitigation costs including habitat enhancements
(if required by Solano County), preparation and
implementation of the open space management
plan, and long-term management of the
conservation area.
In-lieu fee – off-site conservation land or easement As an alternate to the off-site conservation easement
requirements described in section b, above, the
Applicant may contribute an in-lieu fee to the Solano
Land Trust or other conservation entity approved by
Solano County in consultation with CDFG
(hereinafter “Trust”) in an amount and according to
the terms as approved by Solano County in
consultation with the CDFG for the establishment of
97 acres of permanent conservation land or
easement in Solano County to replace lost aerial
habitat. This fee shall be used by the Trust for the
sole purpose of purchasing, recording, enhancing,
maintaining, and preserving the conserved land in
fee-title or easement that provides protected
breeding and foraging habitat for the raptors and
other avian species impacted by the Project. The
requirements for the in-lieu fee alternative shall
include the following:
i. The amount of the in-lieu fee shall require
approval by the County, in consultation with the
CDFG, which approval shall not be unreasonably
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withheld and shall be based on the Trust’s costs
for the following:
a) Acquisition of a minimum 97 acres of
conservation land in fee-title and/or
easement for open space and habitat
suitable as breeding and foraging for raptors
such as the golden eagle, red-tailed hawk,
and other guilds of birds impacted by the
project; and
b) Reasonable administrative and other
overhead costs by the Trust to acquire the
land and/or easement; and
c) The development, approval, and
implementation of the required habitat
enhancement and management plan, as
required by Solano County in consultation
with the CDFG; and
d) The perpetual maintenance, management,
and monitoring of the conserved land and
habitat, based on a PAR-type analysis.
ii. The Applicant shall furnish the entire in-lieu fee,
as approved by Solano County, to the Trust, and
a receipt to this effect shall be provided to
Solano County within 2 years following the first
delivery of power.
iii. The requirements for the conserved land shall be
based on a written Agreement between the Trust
and Solano County, shall be binding on the
Trust, and shall include the following:
a) The conservation land and/or easement
shall be no less than 97 acres in size,
equivalent to the total rotor swept area by
turbine, and shall be located within Solano
County but outside the wind resource area.
June 2010
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The location shall require County approval in
consultation with the CDFG, which approval
shall not be unreasonably withheld, prior to
acquisition.
The conserved land shall provide habitat
similar to the Project area, dominated by
natural vegetation, agricultural uses, or a
combination of both. The land shall also
provide, to the maximum extent feasible,
foraging and breeding opportunities for the
species most affected by the Project,
including raptors such as the golden eagle,
red-tailed hawk, and American kestrel.
Habitat for other species such as groundnesting songbirds is also appropriate.
The land and/or easement shall be held,
maintained, and protected in perpetuity for
the conservation purposes prescribed in this
mitigation measure. If the land is acquired in
fee-title, an irrevocable deed restriction shall
be recorded on the property to ensure that
the property permanently remains in
conservation regardless of ownership.
The deed restriction or conservation
easement shall be recorded, shall run with
the land in perpetuity, and shall list and
prohibit activities inconsistent with the
purpose of supporting raptor and other avian
foraging and breeding opportunities.
Required enhancements, maintenance,
management, and monitoring of the
easement shall be in accordance with the
habitat enhancement and management plan
as prepared by the Trust and approved by
Solano County in accordance with
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paragraph iv, below.
f) The conservation land and/or easement
shall be purchased, and the deed restriction
or easement shall be recorded, within 2
years following the first delivery of power,
and the documentation to this effect shall be
furnished to Solano County.
g) The in-lieu fee furnished by the Applicant
shall be held in an interest-bearing or other
appropriate investment account until
expended for purposes of the land and/or
easement acquisition, recordation,
maintenance, monitoring and other
measures under the terms of the
Agreement.
h) All in-lieu fees furnished by the Applicant
shall be used exclusively for the
conservation land or easement associated
with the Project only.
iv. The Trust shall prepare and submit to Solano
County an open space and habitat management
plan for the conserved area, which shall be
prepared by a qualified wildlife biologist.
Approval of this plan by Solano County, in
consultation with the CDFG, shall be required
prior to implementation. The open space and
habitat management plan shall include the
following:
a) Foraging and breeding habitat protection
and maintenance measures, as well as land
management measures, including
restrictions in the conserved area.
b) Provisions for suitable foraging habitat by
maintaining or enhancing natural areas,
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particularly grasslands and seasonal
wetlands; or by maintaining compatible
agricultural crops and practices. Suitable
crop types for foraging raptors include those
with low-lying vegetation such as alfalfa and
other hays, and various row and grain crops.
Unsuitable crop types that would be
restricted in the easement shall include
those that do not provide sufficient
accessibility or have low prey densities, such
as orchards and vineyards.
c) Management measures that include, but are
not be limited to, maintenance and
protection of trees suitable for raptor nesting,
including valley oaks and other native trees,
appropriate grazing management practices,
vegetation management, and establishment
of land use restrictions and activities that
may be inconsistent with the purposes of the
conserved area.
d) Any required enhancements in the
conservation easement will be weighted
according to the relative abundance of birds
impacted by the Project and the speciesspecific needs of those species and the type
and quality of habitat that may already exist
on the conserved land. At a minimum, the
placement of nesting substrate for golden
eagles, red-tailed hawks, and American
kestrels (nesting boxes, trees, perches,
and/or other natural features) will be
necessary, unless such habitat already
exists, as determined by Solano County.
The use of artificial nesting structures would
be acceptable only in combination with the
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planting and maintenance of live trees.
e) Habitat enhancements (if required by Solano
County) shall be fully undertaken by the
Trust within one year following the
acquisition of the conservation land or
easement by the Trust.
d. Mitigation bank credits – off-site conservation
easement - As an alternate to the off-site
conservation requirements described in sections b
and c, above, the Applicant may purchase
Swainson’s hawk or other mitigation credits
approved by Solano County, in consultation with
CDFG for the benefi`t of the species of raptors
impacted by the Shiloh III Wind Energy Project,
equivalent to a minimum 97 acres of established
conservation land from the Jenny Farms
Conservation Bank, the Sacramento River Ranch, or
other conservation bank with appropriate raptor
habitat in Solano County, as approved by Solano
County in consultation with the CDFG. The purchase
of conservation easement credits shall comply with
the following:
i. Full purchase of all required credits shall be
completed within 2 years following the first
delivery of power, and a receipt to this effect
shall be furnished to Solano County.
ii. The credits shall be equivalent to the protection
of 97 acres of similar habitat as the Project area,
dominated by natural vegetation, agricultural
lands, or a combination of both. The conserved
land shall further provide, to the maximum extent
feasible, foraging and breeding opportunities for
the avian species most affected by the Project,
including golden eagle, red-tailed hawk, and
American kestrel. Habitat for other species such
June 2010
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as ground-nesting songbirds is also appropriate.
iii. Purchase of the credits shall include costs for the
design, installation and perpetual maintenance of
nesting enhancements on the conservation bank
property (if nesting opportunities are not already
present), as required by the County in
consultation with the CDFG, and in coordination
with the conservation bank operator. The
nesting enhancement requirements shall include
the following:
a) The enhancements to the conservation bank
will be weighted according to the relative
abundance of birds impacted by the Project
and the species-specific needs of those
species but shall include, at a minimum, the
placement of nesting substrate for golden
eagles, red-tailed hawks, and American
kestrels (nesting boxes, trees, perches,
and/or other natural features), as determined
by the County. The use of artificial nesting
structures would be acceptable only in
combination with the planting of live trees.
All nesting enhancement measures shall be
specified in the sales Agreement between
the bank operator and the Applicant.
b) The quantity of nesting enhancements shall
be proportionate to the area of the required
off-site conservation easement.
c) Nesting enhancements, if required by
Solano County, shall be completed by the
bank operator within 1 year of the purchase
of mitigation credits by the Applicant, and
this shall be specified in the sales
agreement between the bank operator and
the Applicant.
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d) The bank operator shall be responsible for
notifying Solano County upon completion of
nesting enhancements, which shall be
specified in the sales agreement between
the bank operator and the Applicant.
iv. The conservation bank operator shall adequately
document and report transactions as specifically
provided for in their banking agreement with the
appropriate resource agencies.
Mitigation Measure BIO-9d: Reimbursement
Upon the first delivery of power, and by the annual
anniversary date of this event for each of 3 consecutive
years thereafter, the Applicant shall furnish to the County
a project review and monitoring fee, equivalent to 2
weeks annually of senior planner staff time at the hourly
rate for direct staff services according to Solano County
Department of Resource Management fee schedule in
effect at the time each deposit is required. This planner
shall monitor the implementation of the mitigation
measures and other conditions of approval required for
the Project.
As with the habitat setbacks, monitoring, habitat
enhancement, and raptor rehabilitation programs would
not reduce Project-related bird strikes to zero, nor would
they guarantee replacement of all raptors killed as a
result of the Shiloh III Wind Energy Project. However, the
MBTA and Federal Bald and Golden Eagle Protection
Act protect raptors and migratory birds and prohibit
incidental “take.” Consequently, the level of significance
of impacts from Project operation on raptors is
considered significant even after mitigation.
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9.0 Cultural Resources
Impact CUL-1: Impacts on
Known Cultural Resources

None Required

N/A

N/A

N/A

Impact CUL-2: Impacts on
Unknown Cultural Resources,
Paleontological Resources, and
Human Remains

MM CUL-2a: Supplemental Evaluation and Cultural
Surveys
To address potential impacts on cultural, archeological,
and paleontological resources, in areas not previously
covered by the cultural resources inventory and where
ground disturbance will occur, the Applicant shall achieve
avoidance by implementing the following measures:
a. Prior to construction, the Applicant shall identify all
areas, if any, where Project components are
proposed that were not covered during the
pedestrian surveys conducted for the Cultural
Resources Inventory Report for the Proposed Shiloh
III Project, Solano County, California
(ICF Jones & Stokes 2009) or the April 2010
supplemental archeological survey for Substation
Option 1 (Schafer 2010a and 2010b), or other
supplemental evaluation. In areas where grounddisturbance will occur for Project construction, the
Applicant shall provide documentation to the County
confirming where surveys were previously completed
versus not completed.
b. In areas where ground-disturbance will occur, the
Applicant shall consult and contract with a qualified
archaeologist to conduct a supplemental evaluation
of known cultural resources occurring within the
locations not covered during the pedestrian surveys
conducted for the Cultural Resources Inventory
Report for the Proposed Shiloh III Project, Solano
County, California (ICF Jones & Stokes 2009) or the
April 2010 supplemental archeological survey for
Substation Option 1 (Schafer 2010a and 2010b),

1) Inspect
discovered site

1) Solano
County DRM

1) During
construction as
necessary

2) Determine
significance in
coordination with
other applicable
parties, such as
tribal
representatives,
coroner, and DHP.

2) Solano
County DRM
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including any areas not covered due to subsequent
Project revisions. These areas include, but are not
limited to, access roads, collection system routes,
transmission line route, turbine locations, and any
other areas where ground disturbance would occur
that were not covered by the pedestrian surveys.
c. As determined by the Applicant’s qualified
archaeologist, supplemental evaluation of prehistoric
and historic archeological sites could include, but is
not limited to archival research to establish the site’s
place in local history and events; intensive surveys,
of the revised area of impact to locate artifacts and
features; and subsurface testing consisting of shovelexcavated test units in areas with less than 100%
ground surface visibility.
d. Prior to commencement of ground disturbance in the
area requiring supplemental evaluation, the
Applicant shall submit a report of findings to Solano
County for the supplemental evaluation, which shall
include recommendations of significance to the
CRHR for the site(s). Commencement of ground
disturbance shall not occur unless authorized by the
County.
e. Ground-disturbing activities shall be prohibited in
areas not previously surveyed for cultural resources,
as evaluated in the pedestrian surveys conducted for
the Cultural Resources Inventory Report for the
Proposed Shiloh III Project, Solano County,
California (ICF Jones & Stokes 2009), the April 2010
supplemental archeological survey for Substation
Option 1 (Schafer 2010a and 2010b), and any
subsequent surveys performed and submitted to
Solano County, until a formal determination of
eligibility is issued by the CRHR and authorization to
commence ground disturbing activities has been
June 2010
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granted by Solano County.
f. Identify the locations of known cultural resources on
construction plans and drawings (which shall not be
distributed beyond Project personnel for the reasons
described below), place a protective barrier around
known cultural deposits, and educate construction
personnel on avoidance measures. Cultural
resources are easily disturbed, damaged, or
destroyed and are a non-renewable resource.
Additionally, some cultural resources may be at risk
of looting. Therefore, information pertaining to the
exact location of a known cultural resource must
remain confidential, as recognized by the California
Public Records Act. The location of these resources
shall be made available only on a need-to-know
basis to avoid disturbance, damage, or destruction.
MM CUL-2b: Cultural and Paleontological Monitoring
and Unanticipated Discovery Procedure
The Applicant shall minimize impacts on cultural and
paleontological resources in Project areas that had less
than 100% ground surface visibility during the pedestrian
surveys for the Cultural Resources Inventory Report for
the Proposed Shiloh III Project, Solano County,
California (ICF Jones & Stokes 2009), the April 2010
supplemental archeological survey (Schafer 2010a and
2010b), and any subsequent surveys performed in
compliance with Mitigation Measure CUL-2a by
implementing the following measures:
1. An archaeologist, who is also qualified to recognize
paleontological resources, shall conduct full-time
monitoring of all areas of the Project where grounddisturbing activities would occur. The monitor shall
have the following qualifications:
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Ability to recognize paleontological resources;
and
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Approval of Solano County at least 30 days prior
to commencement of construction activities.
The monitor shall have the authority to
temporarily stop construction activities to inspect
areas where ground-disturbance has revealed
potential cultural resources. The Applicant shall
suspend construction activities until the
archaeologist has inspected the discovery and
determined required or recommended treatment
for the resource(s), including but not limited to
the following:
a. Evaluation and Avoidance (Cultural Resources).
The evaluation of unanticipated discovery of
potentially significant cultural resources may require
a subsurface testing and evaluation program for
cultural resources. Resources determined to be
significant or potentially significant shall be flagged
and avoided. If necessary, the Project shall be
redesigned to avoid impacts on cultural resources.
b. Recovery and Documentation (Cultural
Resources). If site avoidance cannot be
implemented through Project redesign, the Applicant
shall implement a data recovery program to mitigate
impacts. Appropriate treatment of significant or
potentially significant cultural resource(s) includes
excavation and removal of the resource(s) and
curation in an appropriate facility under the direction
of a qualified archaeologist.
c. Evaluation and Avoidance (Paleontological
Resources). If potential paleontological resources
June 2010
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are encountered during construction, the qualified
monitor shall suspend all construction activities in the
vicinity of the potential resource to examine the
resource and determine the proper method to avoid
adverse effects on the resource. If necessary, a
qualified paleontological monitor shall be consulted
to assist the cultural monitor through all phases of
evaluation, avoidance, recovery, and documentation,
as necessary. At the monitor’s discretion, the area in
the vicinity of the potential resource may be flagged
for avoidance. If necessary, the Project shall be
redesigned to avoid impacts on paleontological
resources.
d. Recovery and Documentation (Paleontological
Resources). If site avoidance cannot be
implemented through Project redesign, the Applicant
shall implement a data recovery program to mitigate
impacts. Appropriate recovery of the potential
resource may include removal from the site by
plaster jacketing, taking a sample of the potentially
fossiliferous formation, or, if necessary, excavation.
Recovered specimens that are determined to be
important paleontological resources shall be
prepared to the point of curation, including the
washing of sediments to recover small invertebrates
or vertebrates, and stabilized to mitigate impacts. In
the event that recovered specimens are determined
to be important paleontological resources, the
Applicant shall prepare and execute a written
repository agreement with an established, accredited
museum repository, and all important paleontological
specimens shall be curated.
e. Unanticipated Human Remains Discovery. If
human remains are discovered, work in the vicinity
must stop until the County coroner can determine

June 2010

22-54

Shiloh III Wind Energy Project
Draft EIR

22.0 Mitigation Monitoring and Reporting Program

Table 22-1

Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program

Environmental Impact

Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

Timing

whether the remains are those of a Native American.
If they are those of a Native American, the coroner
must contact the NAHC.
2. For each of the unanticipated discovery scenarios
described above, the Applicant shall immediately
notify the Solano County Resource Management
Department. Solano County will work with the
qualified archaeologist, who shall work at the
expense of the Applicant. The County shall
determine whether the discovered resource can be
avoided and, if impacts have not occurred, whether
work can continue. If it is determined that the
resource has been impacted and an assessment of
its significance is required, work shall not resume
until permission is received from Solano County.
MM CUL-2c: Architectural Resources Documentation
To minimize potential impacts on architectural resources,
if any ground-disturbing activity would occur within 100
feet of any of the buildings on parcel 0048-050-290, prior
to construction activities the Applicant shall implement
the following:
a. Employ a qualified architectural historian to inspect,
photograph, and document structures on the
property over 50 years old that may be considered
historical resources under CEQA or may be eligible
for listing in the NRHP.
b. Submit a written report of findings to the Solano
County Department of Resource Management for
review and approval prior to construction.
c. If structures on the property are determined to be
historic under CEQA or eligible for listing in the
NRHP, the Applicant shall redesign the Project,
subject to review and approval by Solano County, to
avoid impacts on these structures.
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geotechnical
studies

1) Solano
County DRM

Timing

10.0 Geology
Impact GEO-1: Ground Shaking
and Landslides

June 2010

Mitigation Measure GEO-1a: Design Facilities to
Withstand Ground Shaking
To mitigate potential impacts caused by ground shaking
and landslides, Project facilities shall be designed to
withstand substantial fault movement consistent with
findings of the geotechnical report required in Mitigation
Measure GEO-1b. The geotechnical report shall include
consideration of facility placement and design with
respect to ground shaking and landslides.
Mitigation Measure GEO-1b: Conduct a Geotechnical
Study
Geotechnical studies are required by Solano County for
wind turbine development projects per RS.1-50 of the
General Plan (Solano County 2008b). To further reduce
potential impacts associated with geological hazards, the
Applicant shall do the following:
a. Conduct a geotechnical study to evaluate soil
conditions and geologic hazards in the Project area.
The geotechnical study shall be signed by a
California-registered geologist and approved by
Solano County, and it shall identify the following:
i. Location of fault traces and potential for surface
rupture;
ii. Potential for seismically induced ground shaking,
liquefaction, landslides, differential settlement,
and mudflows and specific locations to be
avoided where practicable;
iii. Stability of existing cut-and-fill slopes;
iv. Collapsible or expansive soils;
v. Foundation material type;
vi. Location of abandoned and active production
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wells to be avoided during construction;
vii. Potential for wind erosion, water erosion,
sedimentation, and flooding; and
viii. Location and description of unprotected drainage
that could be impacted by the proposed
development.
b. Based on the results of this study, the Project shall
be designed to:
i. Follow safety and building codes and other
design requirements, as indicated by the sitespecific geotechnical review, including the
California Building Code;
ii. Use existing roads to the greatest extent feasible
to minimize increased erosion;
iii. Design fill slopes for an adequate factor of
safety, considering material type and
compaction, identified during the site-specific
geotechnical study;
iv. Cut slopes with a slope ratio compatible with the
known geologic conditions or be stabilized by a
buttressed fill;
v. Avoid locating roads and structures near
landslide and mudflow areas. Where avoidance
of landslide areas is not feasible, relatively flat
cut-and-fill slopes would be constructed (2
horizontal: 1 vertical, or 26 percent or flatter).
Roads would be constructed with slope
buttressing consisting of excavation of the
unstable materials, installation of subdrains, and
reconstruction of the slopes to the designed
grades using the excavated materials in properly
compacted fills. Stabilization of soil, where
required for tower foundations, shall use the
same methods.
June 2010

22-57

Shiloh III Wind Energy Project
Draft EIR

22.0 Mitigation Monitoring and Reporting Program

Table 22-1

Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program

Environmental Impact

Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

Timing

vi. Utilize setback requirements from surrounding
uses, including roads or utilities and/or diversion
walls to mitigate impacts from mudflow-prone
areas.
vii. Avoid locating turbine locations, transmission
lines, and associated structures astride faults,
lineaments, or unstable areas; and
viii. Depending on the findings of the site-specific
geotechnical study, remove and replace shrinkswell soils with a non-expansive or noncollapsible soil, or use appropriate foundation or
construction design to accommodate for the
shrink/swell nature of the soils with input from
the County.
Impact GEO-2: Design
Infrastructure to Withstand
Expansive Soil

Mitigation Measure GEO-2: Design Facilities to
Withstand Expansive Soils
To reduce the potential for damage to new structures
installed in the Project area from expansive soils, the
Applicant shall:
a. Design permanent aboveground facilities to
withstand changes in soil density.
b. The geotechnical report shall include consideration
of facility placement and design with respect to soil
shrinking and swelling potential, pursuant to
Mitigation Measure GEO-1b.

1) Review
geotechnical
studies

1) Solano
County DRM

Prior to
construction

Impact GEO-3: Loss of Soils as a
Result of Erosion

Mitigation Measure GEO-3: Erosion Controls
To minimize loss of soils as a result of erosion and
reduce impacts if erosion occurs in the Project area, the
Applicant shall implement the following measures:
a. Develop and implement a project-specific
Stormwater Pollution Prevention Plan (SWPPP) per
Mitigation Measure WQ-2a;
b. Monitor any disturbed areas each spring for eroding

1) Review
geotechnical
studies

1) Solano
County DRM

1) Prior to
construction

2) RWQCB

2) prior to
construction
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Monitoring/
Reporting Action

Environmental Impact

Responsible
Agency

Timing

or slump areas and rehabilitate them as necessary,
in coordination with Solano County;
c. Frequently water disturbed areas during construction
to reduce dust and minimize loss of soils from wind
per Mitigation Measure AIR-2; and
d. To mitigate potential impacts on topsoil, topsoil shall
be salvaged in all areas disturbed by Project
activities and reused during restoration.

3) Ensure
implementation of
SWPPP

Mitigation Measure HAZ-1a: Proper Use and Storage
of Materials
In accordance with the California Health and Safety
Code and California Code of Regulations, the Applicant
shall prepare, submit to the appropriate agency, and
implement a Hazardous Materials Emergency Response
Plan (Business Plan) and a Spill Prevention, Control, and
Countermeasure (SPCC) Plan to avoid spills and
minimize impacts in the event of a spill. The purpose of
these plans is to ensure that adequate containment
would be provided to control accidental spills, that
adequate spill response equipment and absorbents
would be readily available, and that personnel would be
properly trained in how to control and clean up any spills.
The Applicant shall also ensure the following regarding
these plans:
a. The Applicant shall include as part of the Hazardous
Materials Emergency Response Plan (Business
Plan) a discussion of best practices to be used for
hazardous materials management, including
handling and storage procedures for all hazardous
materials used on site, spill prevention procedures,
access and egress routes, and notification
procedures.

1) Review and
approve SPCC

1) Solano
County DRM

1) Prior to
construction

2) Review
construction
contracts to
ensure all
subcontractors are
aware of and will
comply with SPCC
Plan

2) Solano
County DRM

2) Prior to
construction

3) Solano
County DRM

3) During
construction and
operations

during
construction

11.0 Hazardous Materials
Impact HAZ-1: Potential
Hazardous Materials Spills

June 2010
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Environmental Impact

Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

Timing

b. The Applicant shall store and handle all paint,
solvents, and any other hazardous materials in the
manner specified by the manufacturer and in
accordance with federal regulations and nationally
and internationally recognized codes and standards.
Small spray cans of carburetor fluid and other
hazardous materials should be stored in an enclosed
area in the Shiloh II Operations and Maintenance
building. A material safety data sheet shall also be
stored with each material.
c. The plans shall be provided to all employees,
including contractors, working on the Project, and
one copy shall be available on site at all times.
d. All employees shall be properly trained in the use
and handling of these materials.
e. Should a spill of hazardous material occur, the
Solano County Department of Resource
Management shall have jurisdiction over response
and cleanup operations.
f. The plans shall be certified by a professional
engineer.
g. The plans shall be submitted to the Solano County
Department of Resource Management at least 30
days prior to construction.
Mitigation Measure HAZ-1b: Waste Management Plan
The Applicant shall prepare and implement a Waste
Management Plan (Plan) in accordance with, and shall
otherwise comply with, the following:
a. The plan shall describe the storage, transportation,
and handling of wastes, and emphasize the recycling
of construction wastes where possible.
b. The plan shall identify the specific landfills that would
receive construction wastes that could not be
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Environmental Impact

Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

1) Review Plan

1) Solano
County DRM

Timing

recycled.
c. The Applicant shall manage construction wastes in
accordance with the Resource Conservation and
Recovery Act (RCRA) (42 U.S.C. 6901, et seq. and
RCRA’s implementing regulations at 40 CFR 260, et
seq.) and other applicable state and local
regulations.
d. The plan shall be submitted to the Solano County
Department of Resource Management at least 30
days prior to construction. Commencement of
construction shall not occur unless authorized by the
County.
Impact HAZ-2: Encountering
Hazardous Materials/Waste
during Construction

June 2010

Mitigation Measure HAZ-2: Plan for Encountering
Contaminated Soil, Groundwater, Natural Gas Wells,
and Other Hazards
Prior to construction, the Applicant shall prepare and
submit to the Solano County Department of Resource
Management a written plan in accordance with, and shall
implement the plan and otherwise comply with, the
following:
a. The plan shall specify proper handling, reporting,
and disposal procedures to ensure proper protocols
are followed in the event that hazardous materials
are encountered unexpectedly during construction.
b. The plan shall address the potential for unearthing or
exposing buried hazardous materials or
contamination or shallow contaminated groundwater
during construction activities, likely within 6 feet of
the surface.
c. The plan shall detail the steps that the Applicant or
its contractor shall take to prevent the migration of
contaminated soils or other materials off site and the
remedial action that will be undertaken.
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Reporting Action

Responsible
Agency

N/A

N/A

Timing

d. The plan shall be subject to review and approval by
the Solano County Department of Resource
Management prior to construction.
e. The Applicant shall provide worker awareness
training based on the plan prior to construction.
f. At a minimum, construction crews shall stop work
and notify the Department of Resource Management,
and appropriate federal and State agencies,
immediately after encountering any hazards.
g. The Applicant shall review applicable maps of
abandoned natural gas well locations prior to
construction to ensure that no ground-disturbing
activities will be conducted and no structures will be
built over or in proximity to an abandoned well
location.
h. If any wells are inadvertently uncovered or damaged
during excavation or grading, the Applicant shall
immediately contact DOGGR’s Sacramento District
office to obtain information on the requirements for
and approval to perform remedial operations, which
the Applicant will perform upon DOGGR approval.
i. A licensed waste disposal contractor shall remove
the hazardous materials, once identified, from the
site, according to federal, state, and local
requirements.
12.0 Hydrology and Water Quality
Impact WQ-1: Direct Impacts on
Wetlands, Streams, and Waters
of the United States

June 2010
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Environmental Impact
Impact WQ-2: Water Quality
Degradation

June 2010

Mitigation Measures
Mitigation Measure BIO-1
Mitigation Measure WQ-2: Stormwater Pollution
Prevention Plan (SWPPP)
A SWPPP is required by law in California as part of the
Construction General Permit. MM WQ-2 establishes
Project-specific requirements for the SWPPP. To
minimize erosion potential and subsequent wash-down
to low-lying wetland and stream areas, the following
design elements shall be implemented by the Applicant:
a. A Project SWPPP shall be developed in compliance
with the SWRCB’s Construction Storm Water Permit.
b. The Applicant shall apply for, secure, and abide by
the conditions of a County grading permit for any and
all work within the Project limits, or construction
associated with the Project.
c. Ground disturbance associated with construction of
Project facilities shall not occur less than 100 feet
away from streams and wetlands to avoid runoff to
these areas. Per MM BIO-2a, the Applicant shall
adhere to the greater setbacks identified in MM BIO2a for wetlands, streams/drainages, vernal pools,
and ponds. Any proposed exceptions must be
approved by Solano County.
d. Alignment and location of the proposed access roads
shall follow the existing land contours and ridgelines.
A minimum amount of earth shall be moved to allow
for the required 35-foot temporary width for access
roads. Tower pads shall be similarly constructed;
e. Graded areas and stockpiled soil shall be stabilized
to prevent wind or water erosion;
f. Cut slopes shall have a slope ratio compatible with
the known geologic conditions or be stabilized by a
buttressed fill, or be constructed as recommended in
the geotechnical report that shall be developed
22-63

Monitoring/
Reporting Action

Responsible
Agency

1) Review
SWPPP

1) RWQCB

Timing
1) Prior to
construction

2) RWQCB
2) Ensure
implementation of
SWPPP
3) Inspect project
site to ensure
successful
revegetation and
restoration

3) Solano
County DRM

2) Periodically
during
construction
3) Post
construction
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Reporting Action
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Timing

pursuant to Mitigation Measure GEO-1b;
g. Surface flows shall be collected and diverted away
from cut-and-fill slopes into ditches discharging to
natural drainages;
h. Rock channel protection shall be employed at points
where water concentrates in drainage channels;
i. Drainage culverts shall be sized and located to
minimize erosion and maximize storm runoff away
from the Project site. Culverts placed in drainage
ways along County roads would be designed for
100-year storms;
j. During construction, vegetation removal and grading
shall be limited to the minimal area necessary and
restricted to areas required for construction only;
k. Erosion control structures shall be placed between
disturbed soil and drainage structures or areas prior
to the start of the rainy season; and
l. The grading, construction, and drainage of roads
shall be carried out to maintain any downstream
water quality.
Impact WQ-3: Increased Rate of
Stormwater Runoff

None Required

N/A

N/A

N/A

Impact WQ-4: Water Use

None Required

N/A

N/A

N/A

Impact WQ-5: Impeded or
Redirected Flood Flows

None Required

N/A

N/A

N/A

Mitigation Measures BIO-5, BIO-2a, BIO-4, BIO-6a,
and BIO-6b
Mitigation Measure LU-1: Public Road, Property Line,
Residential, and Transmission Facility Setback
Waivers

1) Inspect project
site to evaluate
compliance with
setbacks

1) Solano
County DRM

1) During
construction

2) Solano
County DRM

2) Prior to
construction

13.0 Land Use
Impact LU-1: Conflicts with Land
Use Plans and Policies

June 2010
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Environmental Impact

Mitigation Measures
To ensure that the Project is consistent with Solano
County setback requirements, the Applicant shall comply
with the following measures:
a. The Project shall comply with the setback criteria
prescribed in Mitigation Measure SA-1b, which
allows for certain reduced setbacks.
b. Where a turbine setback of less than three times the
total turbine height from a public road is proposed,
prior to construction the Applicant shall submit to the
Department of Resource Management evidence that
the affected turbines meet or exceed the minimum
setback requirement of 1.2 times the maximum
turbine blade throw distance as recommended by the
hazards analysis report (KPFF 2010) and approved
by the Public Works Engineering Division. Such
evidence shall include, but not be limited to,
certification of the elevation of the turbine base and
adjacent road.
c. Where a turbine setback of less than three times the
total turbine height from an adjacent property line,
other than a public road, is proposed, prior to
construction the Applicant shall:
i. Submit to the Department of Resource
Management evidence of the following:
a) That no residence or other sensitive
residential structure or use is presently
located within three times the turbine height
from the affected turbine, on either side of
the property line;
b) That the minimum setback distance
equivalent to one turbine blade length plus 5
feet (unless otherwise required by California
Building Code) is provided for interior
property lines within the Project area;

June 2010
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c) That the minimum setback distance
equivalent to one turbine blade length plus
20 feet is provided for exterior property lines
defining the Project boundary; and
d) That overall an adequate setback will be
provided to avoid hazards to the adjacent
landowner, as determined by the County.
ii. If there is a residence or other sensitive
residential structure or use presently located
within three times the turbine height from the
affected turbine, on either side of the property
line, the minimum turbine setback shall be 1.2
times the maximum turbine blade throw distance,
as recommended by the hazards analysis report
(KPFF 2010).
d. Where a turbine setback of less than three times the
total turbine height from a residence is proposed,
prior to construction the Applicant shall: submit to the
Department of Resource Management evidence that
the affected turbines meet or exceed the minimum
setback requirement of 1.2 times the maximum
turbine blade throw distance as recommended by the
hazards analysis report (KPFF 2010).
e. Where a turbine setback of less than three times the
total turbine height from an aboveground electrical
transmission facility or railroad is proposed, prior to
construction the Applicant shall submit to the
Department of Resource Management evidence that
the affected turbines meet or exceed the minimum
setback requirement of 1.2 times the maximum
turbine blade throw distance as recommended by the
hazards analysis report (KPFF 2010). Alternatively, a
lesser setback may be allowed by the Department of
Resource Management, based on the written
consent of the asset owner.
June 2010
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Monitoring/
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Responsible
Agency

Timing

f.

Should an alternative turbine be used that is not
adequately assessed in the hazards analysis report
(KPFF 2010), as determined by the County, any
required setback that is a function of maximum blade
throw distance shall be established based on the
recommendations of a qualified professional
engineer for the turbine model and location, at the
Applicant’s expense, subject to approval of the
Director of Resource Management.
g. Prior to construction of the turbine foundation at
locations where a reduced setback is proposed, the
Applicant shall furnish to the Department of
Resource Management a written waiver(s) from the
affected adjacent property owners consenting to the
turbine(s) being installed with a reduced setback on
the abutting property. In the case of a reduced public
road setback, the adjacent property owner is the
owner of property on the opposite side of the road.
The waiver shall be subject to County approval, be
irrevocable, and recorded with the Solano County
Recorder prior to installation of the affecting turbine.
Impact LU-2: Physically Divide a
Piece of Property or Established
Community

None Required

N/A

N/A

N/A

Impact LU-3: Induce Substantial
Population Growth in an Area,
Either Directly or Indirectly and/or
Displace Substantial Numbers of
Existing Housing or Numbers of
People

None Required

N/A

N/A

N/A

Impact LU-4: Inhibit Future Land
Use of the Project Area

Mitigation Measure LU-4: Guarantee Bond or
Corporate Surety
To ensure that future land uses in the Project area are
not inhibited after the Project is decommissioned, the

1) Confirm
Applicant obtained
surety bond or
other bond

1) Solano
County DRM

1) Prior to
construction

June 2010
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Responsible
Agency

1) Inspect project
site

1) Solano
County DRM

1) During
construction

2) Review/
approve Noise
Complaint Plan

2) Solano
County DRM

2) Prior to
construction

Timing

Applicant shall:
a. Set aside decommissioning funds in the form of a
surety bond or other bond acceptable to the County
as a specific Project budget item;
b. Execute the surety bond or other County-accepted
bond on behalf of the Project in favor of the County,
with an independent administrator of such funds, to
cover all decommissioning costs in an amount
approved by the County; and
c. Maintain the bond for the life of the Project and
through any transfer of ownership.
14.0 Noise
Impact NOI-1: Short-term
Increase in Noise Levels during
Construction

June 2010

Mitigation Measures NOI-1: Reduce Construction
Noise
To reduce noise levels associated with construction of
the Shiloh III Wind Energy Project, the Applicant shall
comply with the following measures:
a. Care of Equipment: Equipment engines shall be
covered, and the Applicant shall ensure that mufflers
are in good working condition. This measure can
reduce equipment noise by 5 to 10 dBA (EPA 1971).
b. Restricted Work Hours: Work hours shall be
restricted for all noise generating construction
activities from 7:00 a.m. to 7:00 p.m. Monday
through Friday, and from 8:00 a.m. to 6:00 p.m. on
Saturdays and Sundays.
c. Equipment Location: All stationary equipment such
as compressors and welding machines shall be
located away from noise receptors to the extent
practicable.
d. Pneumatic Tools: Pneumatic tools to be used within
1,500 feet of a residence shall have an exhaust
muffler on the compressed air exhaust. This shall be
22-68
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Environmental Impact

Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

1) Inspect project
site

1) Solano
County DRM

1) During
construction

2) Review/
approve
attenuation
analyses and plan
for committing to
operational
limitations or
adjustments

2) Solano
County DRM

2) Prior to
building permit

3) Solano
County DRM

3) Prior to
building permit

4) Solano
County DRM;
Solano
County
Sherriff

4) Upon receipt
of reasonable
noise complaint

Timing

included in the construction specifications.
e. Prior to issuance of any grading permit or building
permit, whichever occurs first, for the Project, the
Applicant shall prepare a Construction Noise
Complaint Plan and submit it to the Solano County
Department of Resource Management for approval.
The Construction Noise Complaint Plan shall detail
how the Applicant will respond to construction noise
complaints, keep the County apprised of the
complaints, and document the resolution of those
complaints.
Impact NOI-2: Long-term
Increase in Noise during
Operation of the Shiloh III Wind
Energy Project

June 2010

Mitigation Measure NOI-2a: Reduce Operational
Noise
The Applicant shall reduce or avoid impacts of
operational noise by configuring the proposed Shiloh III
Wind Energy Project such that noise generated during
operation of the wind turbines will be maintained at or
below a CNEL of 50 dBA (or the equivalent steady
A-weighted 44 dBA) at residences through
implementation of the following measures:
a. Based on implementation of the turbine configuration
evaluated in Figure 14.1-1, noise is expected to
exceed the equivalent steady A-weighted 44 dBA
and the CNEL 50 dBA at residences 11, 13, 18, 19,
and 20. Prior to obtaining a building permit for the
affecting wind turbine or otherwise as noted, the
Applicant shall implement one or more of the
following actions to reduce noise below the criteria:
i. Provide to the County additional attenuation
analyses, based on terrain effects, nighttime
wind speed, or other considerations,
demonstrating that the proposed configuration
will not exceed the 50 dBA CNEL or equivalent
44 dBA steady A-weighted noise level criteria at
22-69

3) Review waivers
from landowners
4) Follow
measures for
resolution of
complaints, if any

Shiloh III Wind Energy Project
Draft EIR

22.0 Mitigation Monitoring and Reporting Program

Table 22-1

Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program

Environmental Impact

Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

Timing

any residences.
ii. Prior to beginning construction of foundations for
the affecting turbines, the Applicant shall provide
the County with a written waiver from the
property owner, which shall:
a) Be subject to County approval and shall
specify that the property owner consents to
allowing construction of one or more turbines
that would place their residence in
exceedance of exterior noise limits (with full
disclosure of the estimated levels at the
residence) and waives their right to any
noise mitigation by the wind energy operator
after the turbine(s) become operational; and
b) Shall be recorded with the Solano County
Recorder, be binding on the property as long
as the turbines are in operation, and shall be
irrevocable.
iii. Relocate the turbines near the affected
residences such that the exterior noise level is
no longer exceeded. Prior to starting
construction, the Applicant shall provide to the
County for review and approval additional noise
data verifying conformance with County noise
level criteria; and
b. Prior to obtaining a building permit for the affecting
wind turbine, provide the County with a plan that is
subject to County approval for committing to
operational limitations or adjustments (e.g., partial
“feathering” of the turbine blades) during nighttime
hours or other provisions that would be implemented
based upon noise complaints from nearby residents.
Such limitations would provide a basis for reducing
the CNEL penalty imposed for nighttime noise. The
plan would not be implemented unless field
June 2010
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measurements by the Applicant verify that noise from
nearby turbines substantially influences noise levels
at the residence and exceeds the 50 dBA CNEL (or
equivalent steady A-weighted 44 dBA) criterion and
the County has reviewed and approved these
measures.
c. If the Applicant modifies the turbine configuration
subsequent to what has been evaluated in this EIR,
there is potential for the noise criteria of CNEL of 50
dBA (or the equivalent steady A-weighted 44 dBA) to
be exceeded at residences other than residences 11,
13, 18, 19, and 20. Therefore, prior to obtaining a
building permit for any potential affecting wind
turbine, the Applicant shall:
i. Conduct a supplemental noise analysis and
provide an acoustical report to the County
confirming that the noise criteria would be met at
all residences;
ii. If noise levels at any residences would exceed
the criteria, the Applicant shall implement one or
more of the above measures a.i. to a.iii. (i.e.,
conduct further noise analysis to demonstrate
noise levels would not be exceeded, obtain a
waiver from the landowner, and/or relocate the
affecting turbines).
Mitigation Measure NOI-2b: Operational Noise
Complaint Plan
To reduce and prevent impacts associated with
operational noise, the Applicant shall implement the
following measures:
a. Prior to issuance of a building permit for the first wind
turbine in the Shiloh III Wind Energy Project, the
Applicant shall submit an Operational Noise
Complaint Plan to the Solano County Resource

June 2010
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Management Department for approval. The plan
shall detail how the Applicant will respond to
operational noise complaints, keep the county
apprised of the complaints, and document the
resolution of those complaints. The Construction and
Operational Noise Compliant Plans may be
consolidated into a single plan that addresses both
construction and operation.
b. Upon receipt of a reasonable complaint alleging that
noise from the operation of the turbines is causing
noise levels at the exterior of a residence to exceed
the 50 dBA CNEL or 44 dBA steady noise level,
except where a noise waiver has been recorded on
the affected property:
i. The Solano County Building Official or the
County Sheriff shall report the matter to the
Applicant and the Solano County Department of
Resource Management.
ii. The Solano County Department of Resource
Management shall commission, at the
Applicant’s expense, a qualified acoustical firm
to conduct a site-specific study to verify whether
noise levels routinely exceed the 50 dBA CNEL
criterion at the residence and whether these
levels can be attributed, at least in part, to the
operation of specific Shiloh III turbines. All
findings shall be consolidated into a single
report. The acoustical firm shall be authorized to
require that the Applicant cease operation of the
specified turbines at such times as may be
necessary for a period not to exceed 10 days to
verify that the noise levels at the residence
would be noticeably reduced (3 dB decrease in
sound levels) by modifications to or restrictions
on the operation of the specified Shiloh III
June 2010
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turbines. Upon verification of the complaint, the
qualified firm shall identify the circumstances and
measures that could be undertaken to ensure
conformance with the 50 dBA CNEL (or 44 dBA
equivalent) standard.
iii. For 30 days after the receipt of the verification of
the complaint and mitigation recommendations,
the Applicant shall attempt in good faith to
negotiate a resolution of this matter with the
party making the allegation and shall report any
such resolution to the Solano County
Department of Resource Management in a
timely manner.
iv. If a resolution of the complaint is not achieved
within 30 days, and as determined by the Solano
County Department of Resource Management,
the Applicant shall implement one or more of the
recommendations specified in the acoustical
report (Appendix E) to achieve conformance with
the applicable standards, which may include
turbine relocation.
15.0 Public Services and Utilities
Impact PSU-1: Public Services

Mitigation Measures SA-2b and SA-5

N/A

N/A

N/A

Impact PSU-2: Public Utilities

None Required

N/A

N/A

N/A

Impact PSU-3: Interference with
Microwave Transmissions

Mitigation Measure PSU-3: Notification and Siting
In order to reduce potential impacts on microwave
transmissions and radio frequency facilities, prior to
construction the Applicant shall:
1. Conduct a revised study and prepare a report on the
effect upon nearby FCC licensed microwave and
fixed station radio frequency facilities due to the
construction of the Project. The report shall describe

1) Review notices
and results of
negotiations, if any

1) Solano
County DRM

1) Prior to
building permits

June 2010
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the results of the study and analysis to determine the
locations of FCC microwave and fixed station radio
frequency facilities that may be adversely impacted
as a result of the construction of wind turbines in the
Project area.


The revised study and report shall be prepared
by a qualified professional telecommunications
and technology design firm with experience
evaluating impacts on microwave transmissions
and radio frequency facilities.



The report shall be based on the final siting plan
of the Project’s turbines and shall describe
impact zones and recommendations concerning
individual wind turbine siting to avoid impacts.



The study shall also evaluate the effect of
proposed turbines on radio communication at
Sandy Beach Park.



If specific turbines are found to adversely impact
FCC microwave facilities, the turbines shall be
re-sited to avoid impacts.



If turbines are found to substantially degrade
fixed station radio frequency facilities or radio
communication at Sandy Beach Park, they shall
be re-sited to ensure interference is reduced to
acceptable levels. Alternatively, the Applicant
shall upgrade or relocate affected radio
transmitter equipment to ensure interference is
reduced to acceptable levels.



All report results shall be submitted to Solano
County at least 30 days prior to construction, and
are subject to review and approval by the
County.
2. No turbine or meteorological tower shall be installed
in any location along the major axis of an existing
June 2010
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microwave communications link. Wind turbines and
meteorological towers shall be sited outside of
microwave paths to avoid potential conflict with
microwave communication signals.


The Applicant shall confirm the geographic
coordinates and heights of the microwave
antennas through a land survey to confirm that
all turbine locations will conform to the applicable
provisions of the California Building Code with
respect to WCFZ.



Turbines may require an adjustment in location
depending upon the results of the land survey.
Prior to construction, the Applicant shall submit a
report by a licensed engineer based on the
revised turbine locations to the County verifying
that no turbines would be located within an
existing microwave path.
No turbine or meteorological tower shall be
installed in any location where its proximity with
other fixed broadcast, retransmission or
reception antenna for radio, television, internet
service, wireless phone, or other
communications systems would produce EMI
with the signal transmission or reception of such
facilities.
3. Prior to the issuance of building permits, the
Applicant shall:
a. Provide notification of proposed locations and
heights of turbine and meteorological towers to
all owners of frequency-based communication
stations, towers, and microwave station owners
as recorded by the FCC, television and radio
station owners, and owners of any other
unrecorded but physically observed cellular,
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Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program
Monitoring/
Reporting Action

Responsible
Agency

Mitigation Measure PSU-3

N/A

N/A

N/A

None Required

N/A

N/A

N/A

Environmental Impact

Mitigation Measures

Timing

PCS, or other mobile communications service
antennas within 2 miles of the Project.
b. Notify all land mobile licensees identified in the
microwave study by letter and describe the
specific turbine locations and the estimated
Project impact.
c. Search all cellular and PCS antennas on site
since their locations may not be tabulated in the
available FCC records.
d. The Applicant shall resolve any anomalies
identified by receiving equipment modifications
or installation of satellite dishes in appropriate
cases. Additional options for resolution include
installation of a higher-gain outside antenna to
increase the strength of the direct wave.
4. In the event that a complaint is received regarding
microwave or land mobile pathway interference, the
Applicant shall appropriately and satisfactorily
resolve receiver interference through coordination
with owners of frequency-based communication
stations and towers and is responsible for any
remediation necessary to restore the affected
communication signal at a minimum to pre-turbine or
meteorological tower installed levels. Possible
actions include installation of high-performance
antennas at nearby microwave sites, if required.
Impact PSU-4: Interference with
Television or Radio Reception
16.0 Recreation
Impact Rec-1: Impacts to the
Quality of Recreational
Experience
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Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program
Monitoring/
Reporting Action

Responsible
Agency

None Required

N/A

N/A

N/A

Mitigation Measure SA-1a: Wind Turbine Design and
Safety Mechanisms
To prevent rotor and tower failure and avoid potential
impacts, the Applicant shall incorporate the following
measures into the Project design:
a. Turbines shall conform to international standards for
wind turbine generating systems, including IEC
61400-1: Wind Turbine Generator Systems – Part I:
Safety Requirements (1999) and shall be certified
according to these requirements, to assure that the
static, dynamic, and defined life fatigue stresses of
the blade would not be exceeded under the
combined load expected in the Shiloh III Wind
Project Area.
b. The Applicant shall adhere to state and local building
codes during turbine installation on the foundations,
which would also minimize the risk of rotor and tower
failure.
c. To prevent safety hazards due to over-speed, the
Applicant shall install a comprehensive protection
system on each turbine to prevent excess rotor
speed and turbine and tower failures, such as rotor
speed controlled by a redundant pitch control system
and a backup disk brake system.
d. To prevent safety hazards due to tower failure, the
Applicant shall:
i. Design the turbine towers and foundation to

1) Review
manufacturer's
specifications for
the wind turbines

1) Solano
County DRM

1) Prior to
construction

2) Solano
County DRM

2) Prior to
construction

Environmental Impact
Impact Rec-2: The Shiloh III
Wind Energy Project Could
Conflict with Future Plans for a
Regional Park near the Western
Railway Museum

Mitigation Measures

Timing

17.0 Safety
Impact SA-1: Blade Throw and
Tower Failure
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Table 22-1

Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program

Environmental Impact

Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

Timing

withstand wind speed of 100 miles per hour at
the standard height of 30 feet;
ii. Engineer the turbines according to California
Building Code Earthquake Standards; and
iii. Ensure that all installed equipment shall meet the
standards of NEMA, ANSI, and Cal-OSHA.
e. To prevent safety hazards due to electrical failure,
electrical systems and the substation shall:
i. Be designed by California-registered electrical
engineers; and
ii. Meet national electrical safety codes and other
national standards, including NEMA, ANSI, and
Cal-OSHA standards.
f. The Applicant shall provide the County with
manufacturer's specifications for the wind turbines,
specifying that all turbines are equipped with a
braking system, blade pitch control, and/or other
mechanism for rotor control and shall have both
manual and automatic over-speed controls.
Mitigation Measure SA-1b: Project Turbine Siting
To reduce potential impacts associated with turbine
failure, the Applicant shall site turbines and
meteorological towers an appropriate distance from
public roads, railroads, transmission facilities, property
lines, and residences to protect the public should a
turbine or meteorological tower fail as follows:
a. Prior to construction of the turbine or meteorological
foundation, the Applicant shall furnish the Solano
County Department of Resource Management with
the final planned location and elevations of turbines
and meteorological towers and the adjacent public
roads, railroads, property lines, residences, and
above ground electrical transmission facilities to
review conformance with Solano County’s setback
June 2010
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Table 22-1

Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program

Environmental Impact

Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

Timing

requirements.
b. Wind turbines and meteorological towers shall be
located as follows:
i. 1,227 feet for the turbines with a 78.5-m hub
height and 1,130 feet for the turbines with a
68.5-m hub height, based on three times (3x) the
total turbine height, from property lines and
residences, and from public roads, railroads, and
above ground electrical transmission facilities, as
measured to their right-of-way or easement, as
applicable, unless a reduced setback is
otherwise allowed by the General Plan;
ii. At least one turbine blade length plus 10 feet
from any other structure on the property; and
iii. Meteorological towers shall be setback a
minimum of 1.25 times (1.25x) the maximum
height of the tower (i.e., the height of the tower
plus 25%). from property lines and residences,
and from public roads, railroads, and above
ground electrical transmission facilities as
measured to their right-of-way or easement, as
applicable.
c. Wind turbines shall be setback from Amerada Road
a minimum distance of 1.2 times (1.2x) the maximum
turbine blade throw distance as recommended by the
hazards analysis report (KPFF 2010).
d. Where a reduced turbine setback is allowed as
prescribed in paragraph b.i., above, the Applicant
shall comply with the alternative minimum setback
requirements prescribed in Mitigation Measure LU-1.
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Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program

Environmental Impact
Impact SA-2: Electrical Shock
and Accidents
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Mitigation Measures
Mitigation Measure SA-2a: Install Grounding and
Shut-off Mechanisms on Project Facilities
To protect workers from electrical shock and other workrelated accidents the following measures shall be
implemented:
a. Grounding shall be designed and implemented to the
standards of the Institute of Electrical and Electronics
Engineers.
b. All turbines and utility lines shall be equipped with
automatic and manual-disconnect mechanisms.
c. Two circuit breakers that can be both manually and
automatically operated shall be provided between
each turbine and the connection to the electrical grid.
d. The electrical systems and substations shall be
designed by California-registered electrical
engineers and shall meet national electrical safety
codes and other national standards, including
NEMA, ANSI, and Cal-OSHA standards.
e. These mechanisms shall be installed and tested
before interconnection.
Mitigation Measure SA-2b: Health and Safety Plan
Prior to construction, the Applicant shall develop a
Project-specific Health and Safety Plan for
implementation during construction and operation to
minimize the potential for work-related accidents. The
Health and Safety Plan shall include emergency
contacts, location of the nearest hospital, and proper
emergency protocol. The plan shall also include a
section that outlines the Applicant training procedures for
its operations personnel. The Applicant shall be
responsible for ensuring that all personnel are
adequately trained and that supervision by trained
personnel is provided for new employees.
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Monitoring/
Reporting Action

Responsible
Agency

1) Review Health
and Safety Plans

1) Solano
County DRM

1) Prior to
construction

2) Inspect project
site

2) Solano
County DRM

2) During
construction

Timing
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Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program

Environmental Impact

Mitigation Measures

Impact SA-3: Accidents Involving
the General Public (Other Than
Turbine Failure)

Mitigation Measure SA-3: Limit Public Access to the
Project Area
The Applicant shall minimize accidents involving the
public and impacts on the public by limiting access to the
Project area. The Applicant shall limit access to the
Project area by:
a. Installing locking gates where new access roads
constructed within the Project area connects to
existing public access roads. To further limit access
from public roads the Applicant shall:
i. Only provide keys to authorized personnel and
landowners, thereby preventing access by the
public;
ii. Post and maintain no-trespassing signs at the
entrance gates; and
iii. Post and maintain signs at the entrance gates
noting the existence of high-voltage and
underground cable on the site and warning
people of electrocution hazards;
b. Installing locks on the turbine towers and the
substation, and the Applicant shall:
i. Only provide keys to authorized personnel,
thereby preventing access by the public;
ii. Install a sign with high-voltage warning at the
substation;
c. Ensuring that all facilities in a. and b. above are
maintained, locked, and/or otherwise secured at all
times to discourage unauthorized access;
d. In addition to existing agricultural fencing that is
already in place, installing additional fencing as
requested by the landowner and agreed to in
landowner agreements, which will further inhibit
public access;
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Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program

Environmental Impact

Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

1) Review Grass
Fire Control Plan

1) Solano
County DRM,
Montezuma
Fire
Protection
District

Timing

e. Providing training for project personnel to monitor for
unauthorized individuals and activities during
construction activities and throughout operation and
to report such observations to the Project
superintendent on duty;
f. During operation of the project, long-term staff shall
conduct periodic surveillance of the Project area to
identify access or signs of access (e.g., vandalism)
by unauthorized individuals and shall report such
incidents to the Project superintendent on duty. The
Applicant shall rectify such incidents (e.g., installing
additional locks or increasing intervals of
surveillance) and, as necessary, work with Solano
County and local enforcement agencies in doing so;
and
g. Ensuring that all tower-climbing apparatus and blade
tips of the wind turbines shall be no closer than
fifteen feet from ground level unless enclosed by a 6foot high fence.
Impact SA-4: Impacts from
Shadow Flicker

None Required

Impact SA-5: Impacts From
Wildfires

Mitigation Measure SA-5: Wind Project Grass Fire
Control Plan
To minimize the potential for grass fires, the following
shall be required:
a. Prior to commencing construction, the Applicant shall
develop and implement a Grass Fire Control Plan for
use during construction and operation. The Grass
Fire Control Plan shall include notification
procedures and emergency fire precautions.
b. During project construction, the Applicant shall
comply with the following:
i. All internal combustion engines, stationary and
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Environmental Impact

Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

Timing

mobile, shall be equipped with spark arresters;
ii. Spark arresters shall be in good working order;
iii. Light trucks and cars with factory-installed (type)
mufflers, in good condition, may be used on
roads where the roadway is cleared of
vegetation;
iv. No smoking signs and fire rules shall be posted
on the Project bulletin board at the contractor’s
field office and in areas visible to employees
during the fire season; and
v. Equipment parking areas and small stationary
engine sites shall be cleared of all extraneous
flammable materials.
c. During Project operation, the Applicant shall comply
with the following:
i. Warning signs for high-voltage equipment shall
be posted;
ii. Brush and other dried vegetation around padmount transformers and riser poles shall be
cleared annually;
iii. Employees shall be trained in using
extinguishers and communicating with the
Montezuma Fire Protection District; and
iv. Accommodate inspections by the Montezuma
Fire Protection District.
d. The Grass Fire Control Plan shall be submitted to the
County for approval. The Applicant shall not
commence construction activities until the County
has approved the plan.
e. The Applicant shall provide a copy of the Grass Fire
Control Plan, along with maps of the Shiloh III Wind
Energy Project Area and roads, to the Montezuma
Fire Protection District for their approval.
June 2010
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Shiloh III Wind Energy Project Mitigation Monitoring and Reporting Program

Environmental Impact

Mitigation Measures
f.

Impact SA-6: Safety Impacts
Related to Accidentally Damaging
or Uncovering Gas Storage Wells
in the Project area

Monitoring/
Reporting Action

Responsible
Agency

1) Review Traffic
Control and
Transportation
Plans

1) Solano
County DRM;
Solano
County
Public Works;
Caltrans

Timing

The Applicant shall provide the Montezuma Fire
Protection District access to its water storage tanks,
if needed.

Mitigation Measure HAZ-2

18.0 Transportation
Impact TRA-1: Temporary
Increase in Traffic during
Construction

June 2010

Mitigation Measure TRA-1: Traffic Control Plan
The Applicant shall develop a Traffic Control Plan to be
implemented during construction. Requirements for the
Traffic Control Plan are as follows:
a. It shall be developed based on the final engineering
design, prepared by a registered professional
engineer and be submitted for review and approval
to the Solano County Public Works Engineering
Division (for affected County roads) and to Caltrans
(for affected state highways) as part of the permit
application;
b. It shall describe the location, schedule, and safety
procedures for lane and road closures as well as the
hours, routes, and safety and management
requirements;
c. It shall be submitted at least 45 days prior to
construction;
d. The Traffic Control Plan shall include how the
Applicant shall implement the following measures:
i. Traffic safety measures, such as warning signs
on approaches to areas with construction activity
(i.e., “Construction Traffic Ahead” or equivalent)
to prevent hazards to motorists, bicyclists, and
pedestrians;
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Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

Timing

ii.

Scheduling of construction traffic to avoid peak
traffic hours;
iii. Procedures for coordination with local
jurisdictions to notify residents of alternate traffic
routes and provide other notifications, as
required by Solano County or other
transportation agencies (e.g., Caltrans);
iv. Best Management Practices to reduce traffic
impacts (e.g., identifying parking areas to be
located in approved work areas) and to minimize
trips on local roads. For example, construction
equipment would be delivered directly to the
construction location rather than to the staging
area and carpooling would be promoted;
v. Ensuring access for emergency vehicles at all
times;
vi. Providing temporary access to businesses,
residences, and/or pedestrians during
construction;
vii. Opening lanes as soon as possible to restore
normal traffic patterns;
viii. During the design phase, coordination by the
Applicant with other utilities service providers to
ensure conflicts with other utilities are minimized;
ix. Designing and constructing new roads to
accommodate traffic and minimize the potential
for accidents, in accordance with all applicable
Caltrans and Solano County specifications,
including appropriate slopes, sufficient turning
radii, and appropriate roadway depth; and
x. After construction, restoring the routes to original
conditions;
e. The Applicant shall also develop, provide to Solano
County Public Works, Engineering Division, and
June 2010
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Environmental Impact

Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

1) Inspect project
site to ensure
compliance

1) Solano
County
Public Works

Timing

adhere to a Transportation Plan that addresses the
following issues:
i. Transport of all equipment to the site;
ii. Transport of all equipment during equipment
removal;
iii. Transport of all building materials;
iv. Circulation, itemizing how many of each vehicle
type shall use which roads;
v. Responsibilities;
vi. Security bonding;
vii. Vehicular traffic types and amounts necessary;
viii. Extra-legal loads;
ix. Signage;
x. Road maintenance; and
xi. Obtaining required grading and encroachment
permits.
Impact TRA-2: Temporary
Disruptions to Traffic Flow during
Construction

June 2010

Mitigation Measure TRA-2: Minimize Lane Closures
and Provide Alternative Access for the Project
To minimize impacts on traffic caused by temporary lane
closures, if required, the Applicant shall:
a. Implement the procedures identified in the Traffic
Control Plan to provide alternate access to
residents/businesses and emergency vehicles and
reopen roads as soon as possible;
b. Obtain approval from Solano County Public Works in
advance of any lane closure;
c. Allow lane closures only during workdays (no
overnight lane closures shall be allowed) and limit
them to the minimum amount of time needed to
prevent necessary activities, with consecutive daily
closure of no more than 2 weeks for any road,
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Environmental Impact

Mitigation Measures

Monitoring/
Reporting Action

Responsible
Agency

1) Establish an
agreement
identifying that
roads shall be
repaired to original
conditions after
construction

1) Solano
County
Public Works

Timing

thereby preventing impacts to adjacent land uses;
and
d. Provide at least one access lane or alternate access
at all times.
Impact TRA-3: Damage to
Existing Roads Due to
Construction

June 2010

Mitigation Measure TRA-3: Minimize Road Damage
and Repair Roads
To minimize damage to existing roads and access roads
installed for initial Project construction, the Applicant
shall:
a. Use regulation-sized vehicles, except for specific
construction equipment, which may haul oversized
loads;
b. Obtain local hauling permits from appropriate
agencies prior to construction and adhere to any
conditions in these permits;
c. Apply for, secure, and abide by the conditions of an
encroachment permit for any and all work within the
County right-of-way, which may further define and
qualify the road repair requirements of the County;
d. Enter into a secured agreement with Solano County
to ensure that any County roads that are damaged
are promptly repaired to their pre-construction
condition by slurry seal, re-pavement or
reconstruction, as determined solely by Solano
County’s Director of Resource Management. The
same shall be required for any road damage or
modification associated with the repair, replacement
or decommissioning of wind energy project;
e. Post a security bond to cover the costs of road
maintenance during construction. The Applicant shall
repair any damage to roads and restore roads to
condition in effect prior to commencement of
construction or per requirements of the state and or
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Environmental Impact

Mitigation Measures

f.

Monitoring/
Reporting Action

Responsible
Agency

Timing

Solano County’s Director of Resource Management.
Should the Applicant not perform such repairs to
Solano County’s satisfaction, the County reserves
the right to perform the repair work at the cost of the
Applicant; and
Remove or reduce new access roads installed for
initial project construction to the minimum width
necessary for maintenance and/or emergency
access, and the disturbed areas shall be restored by
the facility owner to the original preconstruction
condition, as determined by the Solano County’s
Director of Resource Management. The same shall
also be required for any access roads installed for
the repair, replacement or decommissioning of a
wind energy project.

Impact TRA-4: OperationsRelated Traffic

None Required

N/A

N/A

N/A

Impact TRA-5: Impact on
Aviation Patterns

Mitigation Measure TRA-5a: Notifications and
Revised Turbine Siting
To prevent impacts on aviation patterns:
a. The Applicant shall submit FAA Form 7460-1, Notice
of Proposed Construction or Alteration, requesting
that the FAA issue a Determination of No Hazard to
Air Navigation for each of the Project turbines and
meteorological towers.
b. The Applicant shall submit FAA Form 7460-2, Notice
of Actual Construction or Alteration, for each of the
Project turbines and meteorological towers, as
required by the FAA.
c. The Applicant shall provide evidence to the Solano
County Department of Resource Management that
FAA Form 7460-1 has been filed pursuant paragraph
a, above, including the outcome of this notification

1) Review/
approve siting plan

1) Solano
County DRM

1) Prior to
construction

2a) Approve FAA
Form 7460-1
2b) Review FAA
Form 7460-1

2a) FAA
2b) Solano
County DRM

2a & 2b) Prior to
construction
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N/A

N/A

Timing

and any conditions required by the FAA, prior to the
installation of each wind turbine and meteorological
tower. No wind turbine or meteorological tower shall
be installed without prior receipt of an FAA “No
Hazard” determination.
d. The Applicant shall provide evidence to the Solano
County Department of Resource Management that
FAA form 7460-2 has been filed, pursuant paragraph
b, above, prior to issuance of any final certification of
occupancy for the Project by the County.
e. Should a significant revision occur to the height
and/or location of a wind turbine or meteorological
tower, subsequent to receipt of a No Hazard
determination for the affected wind turbine or
meteorological tower, the Applicant shall be required
to re-notify the FAA, as determined by the
Department of Resource Management.
Mitigation Measure TRA-5b: Limit Turbine Height to
562 Feet Above Mean Sea Level or Less in the Travis
Air Force Base “Outer Horizontal Surface”
To ensure that the Project does not conflict with the
Travis Air Force Base Land Use Compatibility Plan, the
Applicant shall provide written verification to the Solano
County Department of Resource Management that the
Project turbines within the “outer horizontal surface” of
Travis AFB, generally located in the western portion of
the Project Area, will be below 562 feet above mean sea
level.
With implementation of this mitigation measure, this
potential impact would be reduced to less than
significant.
Impact TRA-6: Travis Air Force
Base Radar Related Issues
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