




PROJECT DESCRIPTION 

Build Alternatives  
Two build alternatives (Alternative 3 and Alternative 6) have been identified to satisfy the 
purpose and need for the project. Alternative 3 has been identified by the City of San Luis 
Obispo as the locally preferred alternative. Alternative 3 and Alternative 6 are described below. 

Common Design Features of the Build Alternatives 

This project is intended to accommodate current and future travel demands. Calle Joaquin Road 
south of LOVR has been realigned so that the existing “T” intersection of LOVR and Calle 
Joaquin Road north of LOVR has been converted to a four-way intersection. The Calle Joaquin 
Road realignment was developed and completed by the Costco Wholesale Corporation as a 
condition of approval and mitigation measure for traffic impacts.  

The project limits extend along LOVR between Auto Park Way to the west and South Higuera 
Street to the east covering a distance of 0.52 mile and along US 101 for about 2,500 feet south 
and 4,300 feet north of the LOVR overcrossing.  

Under both build alternatives, the San Luis Obispo Creek arch culvert would be changed. Built 
in 1986, the existing three-barrel structural steel-plate arch culvert is a large structure, carrying 
LOVR over San Luis Obispo Creek. This project would widen and raise the roadway. These 
roadway changes require lengthening the culvert with a new structural steel arch (matching what 
exists) and increasing the loading on the existing culvert that would remain. To determine the 
feasibility of this increased loading, a structural analysis was conducted. The analysis showed 
that the existing culvert can easily carry the additional loading, making this a viable option. 

Included in the project, along both sides of all project-related local streets, are sidewalks with 
grades and curb ramps at intersections, in compliance with Americans with Disabilities Act 
requirements. To help non-motorized transportation (such as pedestrians and bicyclists) cross the 
intersections, the project would limit use of free-slip ramps, include single-lane ramps, and 
review the southwest corner of the US 101 northbound off-ramp/LOVR to determine if a 
widened area is needed to create a bigger “landing” area.  

A portion of the proposed Bob Jones City-to-Sea Bike Trail passes through the project. This 
project would provide bikeway access to connect to LOVR at the northbound on- and off-ramp 
intersection. Project design would not preclude connection of the Prefumo Creek trail extension 
to the future Bob Jones City-to-Sea Bike Trail (including possible extension of the trail under or 
over LOVR). Each build alternative would provide 6.5-foot Class II bike lanes throughout the 
project on both sides of LOVR. These lanes would connect to the existing 6-foot sidewalks in 
front of the Los Verdes Parks I and II developments. Sidewalks on both sides of the San Luis 
Obispo Creek bridge would be widened to accommodate Class I trails. Safety device placement, 
striping, and signage of the Class I trail would be completed once the location and alignment of 
the Bob Jones City-to-Sea Bike Trail is determined south of the interchange. Any at-grade 
crossings of the LOVR by the Bob Jones City-to-Sea Bike Trail would use appropriate and safe 
design guidelines for visibility and signal operations. Bicycle detector loops would be placed at 
all intersections that have traffic signals. Project design would remain consistent with the Bob 
Jones City-to-Sea Bike Trail Project Master Plan and the City of San Luis Obispo Bicycle 
Transportation Plan. 



Both alternatives would: 

1. Widen LOVR to four lanes from South Higuera Street to 600 feet west of Calle Joaquin to 
meet the existing four-lane section west of Calle Joaquin. 

2. Extend the existing San Luis Obispo Creek culvert crossing to accommodate widened 
LOVR 

3. Construct retaining walls to avoid Prefumo Creek and business impacts at LOVR and the 
US 101 southbound ramps. 

4. Construct sidewalks and Class II bike lanes along both sides of LOVR. 

5. Change the existing signals at the LOVR and US 101 ramp intersections.  

6. Widen and rebuild the US 101 northbound off-ramp and build a retaining wall to avoid 
creek impacts. 

7. Change the landscaping and sidewalks along LOVR at Los Verdes. 

8. Change the striping, medians, and lane widths along LOVR at Los Verdes. 

9. Restripe South Higuera Street to optimize the capacity of the South Higuera Street/LOVR 
intersection, given the widening of LOVR. 

10. Include pedestrian crossing controls at all intersections that have traffic signals unless 
determined unsafe or detrimental to traffic conditions.  

11. Further widen San Luis Obispo Creek bridge to accommodate a future Class I trail on either 
shoulder of the structure. 

12. Use concrete paving at off-ramp ends. 

13. Use street print (stamped/imprinted asphalt or concrete) through crosswalks for increased 
visibility. 

14. Use rubberized asphalt concrete, as a project feature, on LOVR in front of the Los Verdes 
Parks I and II.  

15. Restripe LOVR from two to four lanes in front of the Los Verdes Parks I and II driveways to 
assist with access.  

16. Plant native landscaping within the intersections and ramps where appropriate. 

 
Unique Features of Build Alternatives 

Alternative 3—Minimum Build 

Alternative 3 is the minimum build alternative for this project and is the locally preferred 
alternative. This alternative would widen LOVR between the recently constructed Calle Joaquin 
intersection with LOVR west of US-101 and the Los Verdes Park community east of US-101 to 
4 lanes, construct a new two lane structure adjacent the existing LOVR Overcrossing, and 
widening San Luis Obispo Creek culvert crossing.   

The actual work to be performed under the project includes: 

1. Widen LOVR to four lanes from South Higuera Street to the existing four-lane section west of Calle 
Joaquin. 



2. Extend the existing San Luis Obispo Creek culvert crossing to accommodate widened LOVR. 

3. Construct retaining walls to avoid Prefumo Creek and business impacts at LOVR and the US 101 
southbound ramps. 

4. Construct sidewalks and Class II bike lanes along both sides of LOVR. 

5. Change the existing signals at the LOVR and US 101 ramp intersections.  

6. Widen and rebuild the US 101 northbound off-ramp and build a retaining wall to avoid creek impacts. 

7. Change the landscaping and sidewalks along LOVR at Los Verdes. 

8. Change the striping, medians, and lane widths along LOVR at Los Verdes. 

9. Restripe South Higuera Street to optimize the capacity of the South Higuera Street/LOVR 
intersection, given the widening of LOVR. 

10. Pavement section for ramps and LOVR will be 0.2’ rubberized asphalt concrete over 0.3’ hot mix 
asphalt over 1.67’ aggregate based on the Life Cycle Pavement Cost Analysis findings.  Concrete 
paving will be used at both off-ramp ends.  

11. Use street print through crosswalks for increased visibility.  

12. Use open-grade or rubberized asphalt on LOVR in front of the Los Verdes Parks I and II.   

13. Plant native landscaping within the intersections and ramps where appropriate. 

14. Construct retaining walls to avoid San Luis Obispo Creek impacts. 

15. Construct a separate US 101 overcrossing to carry the two eastbound lanes with a split profile. 

16. Raise the intersection of LOVR at the US 101 southbound ramps. 

17. Construct new street lighting along LOVR. 

18. Raise headwalls on Prefumo Creek box culvert under the southbound off-ramp to accommodate ramp 
raising and widening. 

19. Widen the US 101 southbound off-ramp and construct retaining walls. 

20. Change the storm drain system along LOVR to accommodate widening and profile changes. 

21. Construct a standard acceleration lane from the southbound on-ramp. 

 

Changes to Work to be Performed Resulting from Value Analysis and Public Comment 

22. Include pedestrian crossing controls at all signalized intersections unless specific movements are 
determined unsafe or detrimental to traffic conditions. 



23. Further widen San Luis Obispo Creek Bridge to accommodate a future Class I trail on either shoulder 
of the structure. 

24. Restripe LOVR from two to four lanes in front of the Los Verdes Parks I and II driveways to assist 
with access. 

25. Construct a right-turn lane from eastbound LOVR to northbound US-101 on-ramp. 

26. Use concrete paving at off ramp termini. 

27. Use imprinted AC for crosswalks for increased visibility, outside limits of state right-of-way. 

28. Place bicycle detector loops at signalized intersections. 

Alternative 6—Moderate Build, Near Full Standard 

This alternative proposes to widen Los Osos Valley Road between Calle Joaquin west and the 
Los Verdes communities east of US 101 (see Figures 1.3-3 and 1.3-4). The existing LOVR 
overcrossing would be replaced to improve the profile, vertical clearance, and space required for 
the southbound hook off-ramp.  

In addition, the existing northbound loop on-ramp to US 101 would be reconstructed, and the 
northbound off-ramp would be widened. A new northbound diagonal on-ramp to US 101 may be 
added in the northeast quadrant of the interchange as a phased improvement. An auxiliary lane 
would be added to northbound US 101 from the end of the northbound loop on-ramp to 1,000 
feet beyond the end of the northbound diagonal on-ramp. The northbound diagonal on-ramp 
would be supported by retaining walls and an additional bridge over Prefumo Creek. The 
existing southbound on- and off-ramps from US 101 would be removed. South of LOVR, 
new/relocated southbound on- and off-ramps from US 101 would be constructed in a hook ramp 
configuration. Calle Joaquin south of LOVR is being realigned to accommodate the realigned 
southbound US 101 ramps and to create a four-way intersection with Calle Joaquin north LOVR. 

The actual work to be performed under the project includes: 

1. Widen LOVR to 4 lanes from South Higuera St. to 600 feet north of Calle Joaquin 

2. Extend or reconstruct existing San Luis Obispo Creek Culvert Crossing to accommodate 
widened LOVR 

3. Replace the LOVR US-101 Overcrossing 

4. Relocate and reconstruct the southbound US-101 ramps 

5. Reconstruct northbound US-101 loop on-ramp 

6. Construct northbound US-101 slip on-ramp and merge lane to US-101 

7. Construct northbound US-101 on-ramp bridge & retaining walls at Prefumo Creek 

8. Construct signalized intersection of US-101 southbound ramps and Calle Joaquin 



9. Construct sidewalks and combined bike lane/shoulder along LOVR 

10. Construct new street lighting along LOVR and Calle Joaquin 

11. Modify existing signals at LOVR/US-101 northbound off-ramp intersection 

12. Abolish existing southbound US-101 ramps and Perfumo Creek Box Culvert 

13. Widen US-101 northbound off-ramp and construct retaining wall 

14. Extend the Perfumo Creek box culvert under US-101 for new southbound off ramp 

15. Construct storm drain systems for LOVR and reconstruct ramps 

16. Modify landscaping and sidewalks along LOVR at Los Verdes 

17. Restripe South Higuera Street 

No-Build Alternative 

Environmental review must consider the effects of not implementing the proposed project. The 
No-Build Alternative provides a baseline for comparing the impacts of all alternatives.  

Effects of the No-Build Alternative include deteriorating level of service, impacts to air quality, 
and continuing safety conditions. Unless operational improvements are made, future planned 
development and general regional growth will increase traffic volumes to a degree that all 
intersections in the vicinity of the LOVR/US 101 interchange would operate with severe 
congestion during both the morning and afternoon peak hours. This would result in congestion 
on US 101 from backups at the off-ramp intersections. This congestion would affect both local 
traffic on LOVR and regional traffic on US 101. Decreasing operational efficiency may 
negatively affect air quality and would likely affect existing safety 
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I. EXECUTIVE SUMMARY

The City of San Luis Obispo (City) and the County of San Luis Obispo (County), in cooperation with
the California Department of Transportation District 5 (the Department) and the Federal Highway
Administration (FHWA), propose improvements to the Los Osos Valley Road/US 101 interchange
between Auto Park Way to the west and South Higuera Street to the east and along US 101 for
approximately 762 meters (m) (2,500 feet [ft]) south and 1,500 m (4,300 ft) north of the Los Osos
Valley Road overcrossing.

The proposed project is considered a Type 1 project because the project would change the vertical
and horizontal alignments of the Los Osos Valley Road/US 101 interchange. A noise analysis is
required for all Type 1 projects. A Type 1 project is defined by 23 CFR 772 as follows:

Proposed federal or federal aid highway project for the construction of a highway on a new
location or the physical alteration of an existing highway, which changes either the horizontal
or vertical alignment or increases the number of through traffic lanes.

Short-term noise levels were measured at nine representative locations to document the existing noise
environment. Thirty-eight representative existing sensitive receptors were evaluated for potential
noise impacts resulting from the proposed project. The results of the existing noise levels are shown
in Table ES-A. The results of the future No Build Alternative, Alternative 3, and Alternative 6 as
worst-case traffic condition noise modeling are also shown in Tables ES-A.

When traffic noise impacts have been identified, noise abatement measures must be considered.
Traffic noise impacts result from one or both of the following occurrences: (1) an increase of 12 dBA
or more over existing noise levels and, (2) predicted noise levels approaching or exceeding Noise
Abatement Criteria (NAC).

Implementation of the proposed project would result in potential short-term noise impacts during
construction and long-term noise impacts from use of the completed project. No substantial noise
level increase from the corresponding adjusted existing noise level would result from operation of the
completed project. Of the 38 receptor locations that were modeled in the project area, 1 receptor
would approach or exceed the federal highways NAC under worst-case traffic conditions for both
Alternatives 3 and 6. Receptor R-17, which represents the Montessori Children’s school, would be
exposed to traffic noise levels approaching or exceeding NAC under activity category B (67).
Receptor R-17 projects traffic noise levels on S. Higuera St., which is adjacent to the Los Verdes Park
development. Because much of the noise affecting this receptor is from South Higuera Street, which
is not part of this project, no noise abatement for this location will be recommended at this time.
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Also, as shown in Table ES-A for the existing, future No Build Alternative, Alternative 3, and
Alternative 6, the predicted interior noise level at the Montessori Children’s School (Receptor R-17)
would not exceed the 52 dBA Leq NAC under activity category E (52). Therefore, no sound barriers
or building facade upgrades would be required to reduce interior noise levels.

City and County of San Luis Obispo Noise Standards

The City and County of San Luis Obispo’s noise standards are expressed in terms of Community
Noise Equivalent Level (CNEL); however, the FHWA traffic noise model (TNM) 2.5 model
generates its results as Leq for peak hours. Based on the 24-hour noise level measurement conducted,
the CNEL level was calculated to be 1 dBA higher than the peak hour Leq level. Using the modeled
Leq to obtain the CNEL, the 2035 with and without project conditions in the project area would
approach or exceed the exterior residential noise standard of 60 dBA CNEL for Receptors R-7, 8, 9,
10, 11, 12, 16, 20, 22, 23, 27, 28, and 29. These noise residential receptors, however, have the same
projected noise levels both with and without the proposed project, for Alternative 3. Noise levels
under Alternative 6 are slightly less than No Build levels, but all still exceed the City threshold. The
proposed project would have a less than significant impact on noise-sensitive land uses; however, the
project would use open-grade or rubberized asphalt on Los Osos Valley Road in front of the Los
Verdes Parks I and II to attenuate noise.

Construction of the proposed project would result in short-term intermittent noise reaching 95 dBA
Lmax at existing residences immediately adjacent to the proposed project. To reduce potential impacts,
construction activities shall conform to Section 5-1, “Sound Control Requirements,” in the Standard
Special Provisions.
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II. NOISE IMPACT TECHNICAL REPORT

A. INTRODUCTION

The City and the County, in cooperation with the Department and the FHWA, propose improvements
to the Los Osos Valley Road/US 101 interchange between Auto Park Way to the west and South
Higuera Street to the east and along US 101 for approximately 762 m (2,500 feet) south and 1,500 m
(4,300 feet) north of the Los Osos Valley Road overcrossing. The FHWA will be the federal Lead
Agency for environmental approval under the National Environmental Policy Act (NEPA), with
oversight by the Department.

The proposed project is considered a Type 1 project because it would change the vertical and
horizontal alignments of the Los Osos Valley Road/US 101 interchange. The regional location and
project vicinity of the proposed project are shown in Figure 1.

Purpose and Need

The need for the project is to address the congestion and related degradation of the Level of Service
(LOS) that is projected for the 2035 scenario, at the Los Osos Valley Road/US 101 interchange and
the adjacent intersections within the study area. Furthermore, the existing facilities are not considered
adequate for bicyclists and pedestrians. The purpose of this project is to improve traffic operations
and safety on Los Osos Valley Road and the Los Osos Valley Road/US 101 interchange. The
acceptable LOS for the proposed project is level C/D. The project is to be designed such that it will
not preclude the planned ultimate widening of US 101 or future interchange improvements.

B. PROJECT DESCRIPTION

No Project/No Build Alternative

The No Build Alternative undertakes no improvements on the Los Osos Valley Road/US 101
interchange but rather maintains the existing roadway geometry. The No Build Alternative would
produce no immediate environmental impacts other than routine roadway maintenance within the
project area; consequently, no mitigation would be required.

Alternative 3

Alternative 3 is the Minimum Build Alternative for this project. This alternative includes widening
Los Osos Valley Road between Calle Joaquin west of US 101 and the housing development east of
US 101, including the existing Los Osos Valley Road over-crossing structure, and to lengthen the San
Luis Obispo Creek culvert crossing. The widening would be accomplished by constructing a separate
structure to carry the two eastbound lanes over US 101. Los Osos Valley Road would split over US
101 to accommodate the westbound lanes on the existing overcrossing. The widening will
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accommodate four 3.6-meter through lanes, bike lanes, curb, gutter, and sidewalks on both sides, and
a 4.2-meter median, which will be used for
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left turn pockets where needed. Calle Joaquin south of Los Osos Valley Road will be realigned such
that the existing “T” intersection of Los Osos Valley Road and Calle Joaquin north of Los Osos
Valley Road will be converted to a “Four-Leg” intersection.

Alternative 6

This alternative proposes to widen Los Osos Valley Road between Calle Joaquin west of US 101 and
the housing development east of US 101 and the San Luis Obispo Creek culvert crossing. The
existing Los Osos Valley Road overcrossing structure will be replaced to improve the profile, vertical
clearance, and spacing provided for the southbound off-ramp. The widening will accommodate four
3.6-meter through-lanes, bike lanes and curb, gutter and sidewalks on both sides, and a 4.2-meter
median, which will be used for left-turn pockets where needed. The existing northbound loop on-
ramp to US 101 will be replaced. A new northbound diagonal on-ramp to US 101 will be added in the
northeast quadrant of the interchange. An auxiliary lane will be added to northbound US 101
beginning at the terminus of the northbound loop on-ramp and ending 300 meters beyond the
terminus of the northbound diagonal on-ramp. The northbound diagonal on-ramp would be supported
by retaining walls and an additional bridge over the wetland area. The existing southbound on- and
off- ramps from US 101 will be deleted. South of Los Osos Valley Road, new southbound on- and
off-ramps from US 101 would be constructed in a “Hook Ramp” configuration. Calle Joaquin south
of Los Osos Valley Road will be realigned to accommodate the realigned southbound US 101 ramps
and to create a “Four-Leg” intersection with Calle Joaquin north of Los Osos Valley Road.

C. FUNDAMENTALS OF TRAFFIC NOISE

The following is a brief discussion of fundamental traffic noise concepts. For a detailed discussion,
refer to the Caltrans Technical Noise Supplement (Caltrans 2006), which is available on the Caltrans
Web site at www.dot.ca.gov/hq/env/noise.

Sound, Noise, and Acoustics

Sound is a disturbance created by a moving or vibrating source in a gaseous or liquid medium or the
elastic stage of a solid and is capable of being detected by the hearing organs. Sound may be thought
of as the mechanical energy of a vibrating object transmitted by pressure waves through a medium to
a hearing organ, such as a human ear. For traffic sound, the medium of concern is air. Noise is
defined as sound that is loud, unpleasant, unexpected, or undesired.

Sound is actually a process that consists of three components: the sound source, the sound path, and
the sound receiver. All three components must be present for sound to exist. Without a source to
produce sound, there is no sound. Likewise, without a medium to transmit sound pressure waves,
there is also no sound. Finally, sound must be received; a hearing organ, sensor, or object must be
present to perceive, register, or be affected by sound or noise. In most situations, there are many
different sound sources, paths, and receptors rather than just one of each. Acoustics is the field of
science that deals with the production, propagation, reception, effects, and control of sound.
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Frequency and Hertz

A continuous sound can be described by its frequency (pitch) and its amplitude (loudness). Frequency
relates to the number of pressure oscillations per second. Low-frequency sounds are low in pitch, like
the low notes on a piano, whereas high-frequency sounds are high in pitch, like the high notes on a
piano. Frequency is expressed in terms of oscillations, or cycles, per second. Cycles per second are
commonly referred to as Hertz (Hz). A frequency of 250 cycles per second is referred to as 250 Hz.
High frequencies are sometimes more conveniently expressed in units of kilo-Hertz (kHz), or
thousands of Hertz. The extreme range of frequencies that can be heard by the healthiest human ear
spans from 16–20 Hz on the low end to about 20,000 Hz (or 20 kHz) on the high end.

Sound Pressure Levels and Decibels

The amplitude of a sound determines its loudness. Loudness of sound increases and decreases with
increasing and decreasing amplitude. Sound pressure amplitude is measured in units of micro-Newton
per square meter (N/m2), also called micro-Pascal (µPa). One µPa is approximately one-hundred
billionth (0.00000000001) of normal atmospheric pressure. The pressure of a very loud sound may be
200 million µPa, or 10 million times the pressure of the weakest audible sound (20 µPa). Because
expressing sound levels in terms of µPa would be very cumbersome, sound pressure level (SPL) is
used instead to describe in logarithmic units the ratio of actual sound pressures to a reference pressure
squared. These units are called bels, named after Alexander Graham Bell. To provide a finer
resolution, a bel is subdivided into 10 decibels, abbreviated dB.

Addition of Decibels

Because decibels are logarithmic units, sound pressure levels cannot be added or subtracted by
ordinary arithmetic means. For example, if one automobile produces an SPL of 70 dBA as it passes
an observer, two cars passing simultaneously would not produce 140 dBA; they would, in fact,
combine to produce 73 dBA. When two sounds of equal SPL are combined, they will produce a
combined SPL 3 dBA greater than the original individual SPL. In other words, sound energy must be
doubled to produce a 3 dBA increase. If two sound levels differ by 10 dBA or more, the combined
SPL is equal to the higher SPL; in other words, the lower sound level does not increase the higher
sound level.

A-Weighted Decibels

Sound pressure level alone is not a reliable indicator of loudness. The frequency, or pitch, of a sound
also has a substantial effect on how humans will respond. Although the intensity (energy per unit
area) of the sound is a purely physical quantity, the loudness or human response is determined by the
characteristics of the human ear.

Human hearing is limited not only in the range of audible frequencies but also in the way it perceives
the SPL in that range. In general, the healthy human ear is most sensitive to sounds between 1,000 Hz
and 5,000 Hz, and it perceives a sound within that range as being more intense than a sound of higher
or lower frequency with the same magnitude. To approximate the frequency response of the human
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ear, a series of SPL adjustments is usually applied to the sound measured by a sound level meter. The
adjustments (referred to as a weighting network) are frequency dependent.

The A-scale weighting network approximates the frequency response of the average young ear when
listening to most ordinary sounds. When people make judgments of the relative loudness or
annoyance of a sound, their judgments correlate well with the A-scale sound levels of those sounds.
Other weighting networks have been devised to address high noise levels or other special problems
(e.g., B-scale, C-scale, D-scale), but these scales are rarely, if ever, used in conjunction with highway
traffic noise. Noise levels for traffic noise reports are typically reported in terms of A-weighted dBAs.
In environmental noise studies, A-weighted SPLs are commonly referred to as noise levels. Table A
shows typical A-weighted noise levels.

Table A: Typical Noise Levels

Common Outdoor
Activities

Noise Level
dBA

Common Indoor
Activities

—110— Rock Band

Jet Flyover at 300 m (1,000 ft)
—100—

Gas Lawn Mower at 1 m (3 ft)
—90—

Diesel Truck at 15 m (50 ft),
at 80 km/hr (50 mph) —80—

Food Blender at 1 m (3 ft)
Garbage Disposal at 1 m (3 ft)

Noisy Urban Area, Daytime
Gas Lawn Mower, 30 m (100 ft) —70— Vacuum Cleaner at 3 m (10 ft)

Heavy Traffic at 90 m (300 ft) —60—
Normal Speech at 1 m (3 ft)

Quiet Urban, Daytime —50—
Large Business Office
Dishwasher Next Room

Quiet Urban, Nighttime —40— Theater, Large Conference
Quiet Suburban, Nighttime

—30—
Room (Background)

Library
Quiet Rural Nighttime

—20—
Bedroom at Night, Concert Hall
(Background)

—10—
Broadcast/Recording Studio

Lowest Threshold of Human
Hearing

—0— Lowest Threshold of Human
Hearing

Source: Caltrans, Technical Noise Supplement, October 2006.
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Human Response to Changes in Noise Levels

Under controlled conditions in an acoustics laboratory, the trained, healthy human ear is able to
discern changes in sound levels of 1 dBA when exposed to steady, single-frequency signals in the
midfrequency range. Outside such controlled conditions, the trained ear can detect changes of 2 dBA
in normal environmental noise. It is widely accepted that the average healthy ear, however, can barely
perceive noise level changes of 3 dBA. A change of 5 dBA is readily perceptible, and a change of 10
dBA is perceived as being twice or half as loud. As discussed above, a doubling of sound energy
results in a 3 dBA increase in sound, which means that a doubling of sound energy (e.g., doubling the
volume of traffic on a highway) would result in a barely perceptible change in sound level.

Noise Descriptors

Noise in the daily environment fluctuates over time. Some of the fluctuations are minor; some are
substantial. Some noise levels occur in regular patterns; others are random. Some noise levels
fluctuate rapidly, others slowly. Some noise levels vary widely; others are relatively constant. Various
noise descriptors have been developed to describe time-varying noise levels. The following is a list of
the noise descriptors most commonly used in traffic noise analysis:

 Equivalent Sound Level (Leq): Leq represents an average of the sound energy occurring over a
specified period. Leq is, in effect, the steady-state sound level that, in a stated period, would
contain the same acoustical energy as the time-varying sound that actually occurs during the same
period. The one-hour A-weighted equivalent sound level, Leq(h), is the energy average of the A-
weighted sound levels occurring during a one-hour period and is the basis for the NAC used by
the Department and the FHWA.

 Percentile-Exceeded Sound Level (Lx): Lx represents the sound level exceeded for a given
percentage of a specified period. For example, L10 is the sound level exceeded 10 percent of the
time, and L90 is the sound level exceeded 90 percent of the time.

 Maximum Sound Level (Lmax): Lmax is the highest instantaneous sound level measured during a
specified period.

Sound Propagation

When sound propagates over a distance, it changes in both level and frequency content. The manner
in which noise reduces with distance depends on the following factors.

Geometric Spreading. Sound from a small, localized source (i.e., a point source) radiates uniformly
outward as it travels away from the source in a spherical pattern. The sound level attenuates (or drops
off) at a rate of six dBA for each doubling of distance. Highway noise is not a single, stationary point
source of sound. The movement of the vehicles on a highway makes the source of the sound appear to
emanate from a line (i.e., a line source) rather than a point. This line source results in cylindrical
spreading rather than the spherical spreading that results from a point source. The change in sound
level from a line source is three dBA per doubling of distance.
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Ground Absorption. Most often, the noise path between the highway and the observer is very close
to the ground. Noise attenuation from ground absorption and reflective wave canceling adds to the
attenuation associated with geometric spreading. Traditionally, the excess attenuation has also been
expressed in terms of attenuation per doubling of distance. This approximation is done for
simplification only; for distances of less than 60 m (200 ft), prediction results based on this scheme
are sufficiently accurate. For acoustically hard sites (i.e., those sites with a reflective surface, such as
a parking lot or a smooth body of water, between the source and the receiver), no excess ground
attenuation is assumed. For acoustically absorptive or soft sites (i.e., those sites with an absorptive
ground surface, such as soft dirt, grass, or scattered bushes and trees, between the source and the
receiver), an excess ground attenuation value of 1.5 dBA per doubling of distance is normally
assumed. When added to the geometric spreading, the excess ground attenuation results in an overall
drop-off rate of 4.5 dBA per doubling of distance for a line source and 7.5 dBA per doubling of
distance for a point source.

Atmospheric Effects. Research by Caltrans and others has shown that atmospheric conditions can
have a significant effect on noise levels within 60 m (200 ft) of a highway. Wind has been shown to
be the most important meteorological factor within approximately 150 m (500 ft) of the source,
whereas vertical air temperature gradients are more important for greater distances. Other factors such
as air temperature, humidity, and turbulence also have significant effects. Receptors located
downwind from a source can be exposed to increased noise levels relative to calm conditions,
whereas locations upwind can have lower noise levels. Increased sound levels can also occur as a
result of temperature inversion conditions (i.e., increasing temperature with elevation).

Shielding by Natural and Human-Made Features. A large object or barrier in the path between a
noise source and a receiver can substantially attenuate noise levels at the receiver. The amount of
attenuation provided by this shielding depends on the size of the object and the frequency content of
the noise source. Natural terrain features (e.g., hills and dense woods) and human-made features (e.g.,
buildings and walls) can substantially reduce noise levels. Walls are often constructed between a
source and a receiver specifically to reduce noise. A barrier that breaks the line of sight between a
source and a receiver will typically result in at least 5 dBA of noise reduction.

D. FEDERAL AND STATE REGULATIONS, STANDARDS, AND POLICIES

Federal and State regulations, standards, and policies relating to traffic noise are discussed in detail in
the Caltrans Traffic Noise Analysis Protocol (Protocol) (Caltrans 2006). Transportation projects
affected by the Protocol are referred to as Type 1 projects. A Type 1 project is defined in 23 CFR 772
as a proposed federal or federal-aid highway project for the construction of a highway on a new
location or the physical alteration of an existing highway that significantly changes either the
horizontal or vertical alignment or increases the number of through traffic lanes. The FHWA has
clarified its interpretation of Type 1 projects by stating that a Type 1 project is any project that has the
potential to increase noise levels at adjacent receptors. This includes projects to add interchange,
ramp, auxiliary, or truck-climbing lanes to an existing highway. A project to widen an existing ramp
by a full lane width is also considered to be a Type 1 project. The Department extends this definition
to include State-funded highway projects. The proposed project build alternative evaluated in this
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report is considered to be Type 1 because it involves federal funding and construction of a new
highway interchange.

The following is a brief discussion of applicable federal and State regulations, standards, and policies.

National Environmental Policy Act

The NEPA is a federal law that establishes environmental policy for the nation, provides an
interdisciplinary framework for federal agencies to prevent environmental damage, and contains
action-forcing procedures to ensure that federal agency decision makers take environmental factors
into account. Under the NEPA, impacts and measures to mitigate adverse impacts must be identified,
including the identification of impacts for which no mitigation or only partial mitigation is available.
The FHWA regulations discussed below constitute the federal noise standard. Projects complying
with this standard are also in compliance with the requirements stemming from NEPA.

California Environmental Quality Act

The California Environmental Quality Act requires a strictly no-build versus build analysis to assess
whether a proposed project will have a noise impact. If a proposed project is determined to have a
significant noise impact under the California Environmental Quality Act, the act dictates that
mitigation measures be incorporated into the project unless such measures are not feasible.

FHWA Regulations

Title 23, Part 772 of the Code of Federal Regulations (23 CFR 772) provides procedures for
conducting highway project noise studies and implementing noise abatement measures to help protect
the public health and welfare, supply NAC, and establish requirements for information to be given to
local officials for use in planning and designing highways. Under this regulation, noise abatement
must be considered for a Type I project if the project is predicted to result in a traffic noise impact. A
traffic noise impact is considered to occur when the project results in a substantial noise increase or
when the predicted noise levels approach or exceed the NAC specified in the regulation. Title 23, Part
772 of the Code of Federal Regulations does not specifically define what constitutes a substantial
increase or the term approach; rather, it leaves interpretation of these terms to the states.

Before adoption of a final environmental document, the Department shall identify noise abatement
measures that are feasible and reasonable as well as noise impacts for which no apparent solution is
available. Noise abatement measures that are feasible and reasonable are then incorporated into the
project’s plans and specifications to reduce or eliminate the noise impact on existing activities,
developed lands, or undeveloped lands for which development is planned, designed, and
programmed. Table B summarizes the FHWA NAC.

Caltrans Traffic Noise Analysis Protocol for New Highway Construction Projects

The Protocol specifies the policies, procedures, and practices to be used by agencies that sponsor new
construction or reconstruction projects. NAC specified in the Protocol are the same as those criteria
specified in 23 CFR 772. This report defines a noise increase as substantial when the predicted noise
levels with project implementation exceed existing noise levels by 12 dBA Leq(h). The Protocol also
states that a noise impact occurs when design year traffic noise levels approach or exceed the NAC.
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A sound level is considered to approach the NAC when it comes within 1-dBA of the NAC identified
in 23 CFR 772. For example, a sound level of 66 dBA is considered to approach the NAC of 67 dBA,
but 65 dBA is not.

Table B: Activity Categories and Noise Abatement Criteria (NAC)

Activity
Category

Noise Abatement Criteria
(NAC), Hourly A-Weighted

Noise Level, dBA Leq (h) Description of Activities
A 57

(exterior)
Lands on which serenity and quiet are of extraordinary
significance and serve an important public need and
where the preservation of those qualities is essential if
the area is to continue to serve its intended purpose.

B 67
(exterior)

Picnic areas, recreation areas, playgrounds, active
sports areas, parks, residences, motels, hotels, schools,
churches, libraries, and hospitals.

C 72
(exterior)

Developed lands, properties, or activities not included
in Categories A or B, above.

D — Undeveloped lands.

E 52
(interior)

Residences, motels, hotels, public meeting rooms,
schools, churches, libraries, hospitals, and auditoriums.

Source: FHWA 23 CFR 772.

County of San Luis Obispo Noise Standards

The County has adopted a Noise Element (May 5, 1992) in its General Plan. The following are the
goals of the San Luis Obispo County Noise Element:

 To protect the residences of San Luis Obispo County from the harmful and annoying effects of
exposure to excessive noise.

 To protect the economic base of San Luis Obispo county by prevent incompatible land uses from
encroaching upon existing or planned noise-producing uses.

 To preserve the tranquility of residential areas by preventing the encroachment of noise-
producing uses.

 To educate the residents of San Luis Obispo County concerning the effects of exposure to
excessive noise and the methods available for minimizing such exposure.

 To avoid or reduce noise impacts through site planning and project design, giving second
preference to the use of noise barriers and/ or structural modifications to buildings containing
noise-sensitive land uses.

The County’s Noise Element of the General Plan established exterior and interior noise standards for
the evaluation of compatibility between land uses in the County. The County specifies outdoor and
indoor noise limits for residential uses, places of worship, educational facilities, recreational areas,
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and other land uses. The noise standards for the County are provided in Table C. As shown in Table
C, the County has an exterior noise standard of 60 dBA CNEL for residential land uses.
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Table C: Maximum Allowable Noise Exposure - Transportation Noise Sources

Ldn or (CNEL), dBA

Land Uses
Indoor
Spaces

Outdoor
Activity Areas1

Residences (except for temporary dwellings
and res accessory uses)

45 602

Bed and Breakfast Facilities, Hotels and
Motels

45 60

Hospitals, Nursing and Personal Care 45 60

Public Assembly and Entertainment (except
Meeting Halls)

-- --

Offices -- 60

Churches, meeting halls -- --

Schools-Preschool to Secondary, College
and University, Specialized Education and
Training Libraries and Museums

-- --

Outdoor Sports and Recreation -- 70

Source: County of San Luis Obispo, Noise Element General Plan, May 5, 1992.

County Code. Section 23.06.042 of the County Code limits the hours of construction to between the
hours of 7:00 a.m. and 9:00 p.m., Monday through Friday or between the hours 8:00 a.m. and 5:00
p.m. on Sundays and Saturdays.

City of San Luis Obispo Noise Standards

The City’s Noise Element of the General Plan established exterior and interior noise standards for the
evaluation of compatibility between land uses in the City. The City specifies outdoor and indoor noise
limits for residential uses, places of worship, educational facilities, recreational areas, and other land
uses. The noise standards for the City are provided in Table D. As shown in Table D, the City has an
exterior noise standard of 60 dBA CNEL for residential land uses.

1 Where the location of outdoor activity areas is unknown, the exterior noise level standard shall be
applied to the property line of the receiving land use.

2 For other than residential uses, where an outdoor activity area is not proposed, the standard shall not apply.
Where it is not possible to reduce noise in outdoor activity areas to 60 dBA Ldn/CNEL may be allowed provided
that available exterior noise level reduction measures have been implemented and interior noise levels are in
compliance with this table.
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Table D: Maximum Noise Exposure for Noise-Sensitive Uses Due To Transportation Noise
Sources

Ldn or (CNEL), dBA

Land Uses
Indoor
Spaces

Outdoor
Activity Areas1

Residences, hotels, motels, hospitals,
nursing homes

452 60

Theaters, auditoriums, music halls -- --

Churches, meeting halls, office building,
mortuaries

-- 60

Schools, libraries, museums -- --
Neighborhood parks -- 65
Playgrounds -- 70

Source: City of San Luis Obispo, Noise Element General Plan, May 1996.

Municipal Code. Section 9.12.050 of the City’s Municipal Code limits the hours of construction to
between the hours of 7:00 a.m. and 7:00 p.m., Monday through Saturday. No construction is
permitted on Sundays or holidays.

E. STUDY METHODS AND PROCEDURES

Site Selection

Developed and undeveloped land uses in the project vicinity were identified through land use maps,
aerial photography, and site inspection. Within each land use category, sensitive receptors were then
identified. Land uses in the project vicinity include single-family residences, a school, recreational
areas, agricultural, and commercial uses. The generalized land use data and location of particular
sensitive receptors were the basis for the selection of the noise monitoring and analysis sites. A total
of 38 receptor locations were modeled to represent residences, a school, recreational areas, and
commercial land uses in the project vicinity. As there are no outdoor active use areas associated with
the commercial uses within the project area, these land uses are not considered noise-sensitive. These
modeled receptor locations are shown in Figure 2.

Noise Level Measurement Program

Existing noise levels in the project vicinity were sampled during off-peak traffic hours when traffic
was flowing freely. All measurements were made using a Larson Davis Model 824 and 720 sound
level meter.

The following measurement procedure was utilized:
 Calibrate sound level meter.

 Set up sound level meter at a height of 1.5 m (5 ft).

 Commence noise monitoring.

1 If the location of outdoor activity areas is not shown, the outdoor noise standard shall apply at the property line of the receiving land
use.

2 Noise level requirement with open windows, if they are used to meet natural ventilation requirements.
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 Collect site specific data such as date, time, direction of traffic, and distance from sound level
meter to the right-of-way.

 Count passing vehicles for a period of 15 minutes. Vehicles were split into three categories:
Heavy Trucks, Medium Trucks, and Automobiles.

 Stop measurement after 20 minutes.

 Calibrate sound level meter.

 Proceed to next monitoring site and repeat.

Noise Modeling

The traffic volumes counted and the noise levels measured during the ambient noise monitoring were
used to calibrate the traffic noise model (TNM) 2.5 model for the existing conditions. The TNM 2.5
program is the traffic noise model used to evaluate traffic noise impacts against the NAC. The
existing traffic noise levels were calculated using the traffic volumes counted during the short-term
noise measurements. The future worst-case traffic noise levels at all 38 receptor locations were then
modeled using the worst-case peak-hour traffic operations per lane per hour (prior to speed
degradation). This traffic condition is assumed to be LOS D/E, which corresponds to 1,950 vehicles
per lane per hour (vplph) on the main highway travel lane and 2035 traffic volumes on US 101
freeway ramps, Los Osos Valley Road, South Higuera Street, and Calle Joaquin (Fehr & Peers
Transportation Consultants, 2006). The modeled future noise levels (Alternatives 3 and 6) were
compared to the modeled existing noise (for substantial increases in noise levels) and to the NAC to
determine the potential noise impacts. Feasible noise abatement measures were considered to reduce
the projected noise impacts.

The TNM 2.5 model is sensitive to the volume of trucks on the roadway because trucks contribute
disproportionally to the traffic noise. Traffic volumes, speeds, and truck percentages on the US 101
freeway and the US 101 ramps were obtained from traffic counts conducted during the 2006 ambient
noise measurements. Truck percentages on Los Osos Valley Road and South Higuera Street were
obtained from the traffic counts during ambient noise measurements. The vehicle distribution on
these roadways is shown in Table E.

Table E: Vehicle Distribution

I-10 Freeway Automobiles Medium Trucks Heavy Trucks
US 101 Freeway 95.0% 4.0% 3.0%
US 101 Freeway Ramps 95.0% 4.0% 3.0%
Los Osos Valley Road 95.0% 3.0% 2.0%
South Higuera Street 92.0% 5.0% 3.0%
Calle Joaquin 92.0% 5.0% 3.0%

Source: LSA Associates, Inc., 2006

F. EXISTING NOISE ENVIRONMENT

The primary source of noise in the project area is traffic on Los Osos Valley Road, South Higuera
Street, and US 101. Ambient (20 minute) noise measurements were conducted to document the
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existing noise levels at 9 representative sensitive receptor locations along the project alignment. The
noise level measurements were performed using a Larson Davis Model 824 Type 1 sound level meter
(serial number 824A1612). Monitoring locations selected were existing residential, commercial, and
agricultural uses. Table F contains the results of these measurements. Table G describes the physical
location of the noise monitoring. These noise measurements were used to calibrate the noise model
and to predict the noise levels at all 38 modeled sensitive receptors in the project area.

Table F: Short-Term Ambient Noise Monitoring Results

Monitor # Date Start Time Duration dBA Leq

M-1 3/15/2006 9:51 a.m. 20 minutes 72.5
M-2 3/15/2006 10:26 a.m. 20 minutes 64.0
M-3 3/15/2006 10:55 a.m. 20 minutes 64.9
M-4 3/15/2006 11:26 a.m. 20 minutes 66.0
M-5 3/15/2006 1:18 pm. 20 minutes 64.0
M-6 3/15/2006 1:49 pm. 20 minutes 64.2
M-7 3/15/2006 2:19 p.m. 20 minutes 64.9
M-8 3/15/2006 2:46 p.m. 20 minutes 65.6
M-9 3/15/2006 3:22 p.m. 20 minutes 61.1

Source: LSA Associates, Inc., 2006.

Table G: Physical Location of Noise Level Measurements

Monitor # Location Description Noise Sources
Traffic Count
(15 minutes)

M-1 12250 Los Osos Valley Road; on the
north side; at the Sunset Honda
Dealership; between the car lot and
the sidewalk; approximately 10 feet
from the edge of road.

Traffic on Los Osos Valley Road
and loud speaker.

LOVR WB/EB
Auto = 217/170
Medium Trucks = 5/6
Heavy Trucks = 5/1
US 101 NB/SB
Auto = 335/331
Medium Trucks = 11/13
Heavy Trucks = 15/20

M-2 12398 Los Osos Valley Road, on the
north side; at the Toyota Dealership
parking lot; approximately 50 feet
from the edge of the road.

Traffic on Los Osos Valley Road
and loud speaker from the
dealership.

LOVR WB/EB
Auto = 197/203
Medium Trucks = 2/13
Heavy Trucks = 1/2
US 101 NB/SB
Auto = 321/337
Medium Trucks = 10/22
Heavy Trucks = 20/24

M-3 12500 Los Osos Valley Road; on the
north side; at the strawberry stand;
approximately 65 feet from the edge
of the road.

Traffic on Los Osos Valley Road,
some on-site traffic and parking
activities, and some aircraft noise.

LOVR WB/EB
Auto = 163/181
Medium Trucks = 2/9
Heavy Trucks = 1/1
US 101 NB/SB
Auto = 333/361
Medium Trucks = 9/15
Heavy Trucks = 3/15
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Monitor # Location Description Noise Sources
Traffic Count
(15 minutes)

M-4 76 Los Palos Drive; on the south
side of Los Osos Valley Road; in the
middle of the driveway.

Traffic on Los Osos Valley Road,
some traffic on Los Palos Drive,
lawn mower noise, and some
aircraft noise.

LOVR WB/EB
Auto = 128/159
Medium Trucks = 2/5
Heavy Trucks = 1/0
US 101 NB/SB
Auto = 306/431
Medium Trucks = 9/17
Heavy Trucks = 12/20

M-5 1 Los Palos Drive; on the south side
of Los Osos Valley Road; side/front
yard area.

Traffic on Los Osos Valley Road,
some traffic on Los Palos Drive,
and faint traffic noise on US 101.

LOVR WB/EB
Auto = 130/213
Medium Trucks = 3/4
Heavy Trucks = 1/4
US 101 NB/SB
Auto = 311/469
Medium Trucks = 15/15
Heavy Trucks = 11/16

M-6 90 Los Verdes Drive; on the north
side of Los Osos Valley Road; in the
middle of the driveway.

Traffic on Los Osos Valley Road
and some traffic on Los Verdes
Drive

LOVR WB/EB
Auto = 177/185
Medium Trucks = 7/6
Heavy Trucks = 2/2
US 101 NB/SB
Auto = 330/445
Medium Trucks = 17/13
Heavy Trucks = 16/16

M-7 3 Los Verdes Drive; on the north
side of Los Osos Valley Road; in the
middle of the driveway.

Traffic on Los Osos Valley Road,
some traffic on Los Verdes Drive,
and vehicle start-up noise.

LOVR WB/EB
Auto = 159/189
Medium Trucks = 9/9
Heavy Trucks = 0/3
US 101 NB/SB
Auto = 342/475
Medium Trucks = 13/18
Heavy Trucks = 15/16

M-8 7 Los Verdes Drive; on the north
side of Los Osos Valley Road; in the
middle of the driveway.

Traffic on Los Osos Valley Road,
Higuera Street, and some traffic
on Los Verdes Drive.

LOVR WB/EB
Auto = 180/122
Medium Trucks = 5/6
Heavy Trucks = 21/4
US 101 NB/SB
Auto = 375/501
Medium Trucks = 19/22
Heavy Trucks = 13/13

M-9 3 Chuparrosa; at the end of the cul-
de-sac; in the backyard;
approximately 750 feet from the
edge of US 101.

Traffic on US 101, some aircraft
noise, and noise from a rooster.

LOVR WB/EB
Auto = 181/185
Medium Trucks = 9/7
Heavy Trucks = 1/9
US 101 NB/SB
Auto = 419/582
Medium Trucks = 18/9
Heavy Trucks = 8/22

Source: LSA Associates, Inc., 2006.

LOVR=Los Osos Valley Road WB=Westbound NB=Northbound
EB=Eastbound SB=Southbound
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The meteorological conditions at the project site during the short-term noise monitoring were as
follows:

March 15, 2006

16–22C (61–72F)
Partly cloudy
Wind speed of 0.3 to 0.5 meters per second (m/s) (0.6 to 1.2 mph)

A total of 9 separate model runs were performed using the traffic numbers collected during the
ambient noise monitoring. The results of these model runs were compared to the ambient noise levels
to ensure the accuracy of TNM 2.5. Correction factors, known as K-factors, were applied to each of
the modeled receptor locations so that the monitored and modeled noise levels were the same.

Table G shows the ambient noise level, the calibration run noise levels using the concurrent traffic
counts during noise monitoring, and the K-factor at each of the 9 monitored locations. For monitoring
location M-9 due to long distances from US 101 and Los Osos Valley Road, a K-factor higher than 3
was used to calibrate the noise model. As shown in Table H, at monitoring location M-9, a K-factor
of +6.6 was used to calibrate the noise model.

Table H: Model Calibration

Monitor #
Monitored Noise

Level (Leq(h))
Modeled Noise Level

(Leq(h)) K-Factor (Leq(h))
M-1 72.5 69.7 2.8
M-2 64.0 65.8 -1.8
M-3 64.9 62.8 2.1
M-4 66.0 63.2 2.8
M-5 64.0 62.4 1.6
M-6 64.2 63.5 0.7
M-7 64.9 63.8 1.1
M-8 65.6 65.3 0.3
M-9 61.1 54.5 6.61

Source: LSA Associates, Inc., 2006.

Long-term noise monitoring was conducted using a Larson Davis Model 720 Type 2 sound level
meter (serial number 0117). The long-term noise measurements were performed along Los Palos
Drive from 8:57 a.m. on Wednesday, March 15, 2006, to 8:56 a.m. on Thursday, March 16, 2006.
Table I summarizes the results of the long-term monitoring on the south end of the project area. The
location of the long-term noise monitoring is shown on Figure 2.

As shown in Table I, traffic noise peaks during the 8:57 a.m.–9:56 p.m. and 12:57 p.m.–6:56 p.m.
hours. To determine existing peak noise levels in the project area, the difference between the hour in
which the short-term ambient noise measurements were conducted and the peak-noise hour was

1 Due to long distances from US-101 and Los Osos Valley Road, a K-factor higher than 3 was used.
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added to the monitored noise levels. For example, monitoring at M-1 was conducted during the 9:57
a.m. hour. Table I shows that the noise level during this hour is generally 1 dB lower than the level
during the peak-noise hour. Therefore, 1 dBA is added to the existing levels for receptors that
represent M-1 to determine the existing peak-noise level. For receptor locations where ambient noise
monitoring was not conducted, existing noise levels were calculated using TNM 2.5 and volumes
counted during the noise monitoring. The existing noise levels at all 38 receptor locations are shown
in Table J. Of the 38 modeled receptor locations, no receptors currently approach or exceed the NAC
under activity category B(67) or C(72).

Table I: 24-Hour Ambient Noise Monitoring Results

Time Date Noise Level (dBA Leq)
8:57 a.m. 3/15/2006 721

9:57 a.m. 3/15/2006 71
10:57 a.m. 3/15/2006 71
11:57 a.m. 3/15/2006 71
12:57 p.m. 3/15/2006 72
1:57 p.m. 3/15/2006 72
2:57 p.m. 3/15/2006 72
3:57 p.m. 3/15/2006 72
4:57 p.m. 3/15/2006 72
5:57 p.m. 3/15/2006 72
6:57 p.m. 3/15/2006 71
7:57 p.m. 3/15/2006 69
8:57 p.m. 3/15/2006 69
9:57 p.m. 3/15/2006 68
10:57 p.m. 3/15/2006 66
11:57 p.m. 3/15/2006 64
12:57 a.m. 3/15/2006 63
1:57 a.m. 3/16/2006 60
2:57 a.m. 3/16/2006 59
3:57 a.m. 3/16/2006 61
4:57 a.m. 3/16/2006 62
5:57 a.m. 3/16/2006 66
6:57 a.m. 3/16/2006 70
7:57 a.m. 3/16/2006 71

Source: LSA Associates, Inc., 2006.

An interior noise level was predicted for the Montessori Children’s School (Receptor R-17) located at
4200 South Higuera Street. Based on the EPA’s Protective Noise Levels (EPA 550/9-79-100,
November 1978), with a combination of exterior walls, doors, and windows, standard construction for
California buildings would provide more than 20 dBA in exterior-to-interior noise reduction with
windows closed. As shown in Table J, under the existing traffic conditions, the predicted interior
noise level at Receptor R-17 would not exceed the 52 dBA Leq NAC under activity category E.

1 Bold denotes peak traffic noise hour.
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Table J: Existing Traffic Noise Level, dBA Leq

Rec No. Location
Type of

Development
No. of Units
Represented

Noise
Abatement
Category

Modeled
Existing

Noise Level

Adjusted
Existing

Noise Level
R-1 Los Osos Valley Road Commercial 1 C (72) 68 69
R-2 Los Osos Valley Road Commercial 1 C (72) 68 69
R-3 Los Osos Valley Road Commercial 1 C (72) 70 71
R-4 Los Osos Valley Road Commercial 1 C (72) 64 65
R-5 Los Osos Valley Road Commercial 1 C (72) 63 64
R-6 Los Osos Valley Road Commercial 1 C (72) 64 65
R-7 Los Osos Valley Road Residential 1 B (67) 61 62
R-8 Los Osos Valley Road Residential 1 B (67) 61 62
R-9 Chuparrosa Drive Residential 1 B (67) 59 60

R-10 Chuparrosa Drive Residential 3 B (67) 60 61
R-11 Chuparrosa Drive Residential 1 B (67) 60 61
R-12 Chuparrosa Drive Residential 2 B (67) 59 60
R-13 Los Palos Drive Residential 1 B (67) 50 51
R-14 Los Palos Drive Residential 1 B (67) 47 48
R-15 Los Palos Drive Residential 1 B (67) 56 57
R-16 Los Palos Drive Residential 1 B (67) 61 61
R-17 South Higuera Street School 1 B (67)/E (52) 58/341 58/341

R-18 Encanto Lane Residential 1 B (67) 46 47
R-19 Encanto Lane Residential 1 B (67) 53 54
R-20 Encanto Lane Residential 1 B (67) 59 60
R-21 Los Palos Drive Residential 2 B (67) 50 51
R-22 Los Palos Drive Residential 1 B (67) 53 53
R-23 Los Verdes Drive Residential 1 B (67) 58 58
R-24 Los Verdes Drive Residential 3 B (67) 49 49
R-25 Los Verdes Drive Residential 2 B (67) 48 48
R-26 Los Verdes Drive Residential 2 B (67) 51 51
R-27 Los Verdes Drive Residential 1 B (67) 56 56
R-28 Los Verdes Drive Residential 2 B (67) 53 53
R-29 Los Verdes Drive Residential 2 B (67) 55 55
R-30 Los Verdes Drive Residential 1 B (67) 54 54
R-31 Los Verdes Drive Residential 1 B (67) 49 49
R-32 Los Verdes Drive Residential 1 B (67) 55 55
R-33 Los Verdes Drive Recreation 1 B (67) 51 51
R-34 Los Verdes Drive Residential 1 B (67) 48 48
R-35 Los Verdes Drive Residential 2 B (67) 48 48
R-36 Los Verdes Drive Residential 2 B (67) 46 46
R-37 Los Verdes Drive Residential 1 B (67) 55 55
R-38 Calle Joaquin Recreation 1 B (67) 52 52

Source: LSA Associates, Inc., 2006.

1 Exterior/Interior noise level. A 20 dBA exterior-to-interior sound attenuation with windows and doors
closed is assumed for the classrooms.
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G. FUTURE NOISE ENVIRONMENT, IMPACTS, AND CONSIDERED
ABATEMENT/MITIGATION

Federal Highways Traffic Noise Impact Assessment

Potential noise impacts associated with project operations are solely from traffic noise created by
vehicles that use the roadway system. Future traffic noise was evaluated for LOS D/E on US 101 and
2035 traffic volumes for all other roadways as a worst-case scenario. The proposed project was
modeled using TNM 2.5. Each scenario was modeled using CAD maps provided by Dokken
Engineering. A total of 38 receptor locations representing existing residences, a school, recreational
areas, and commercial land uses were evaluated in the model using coordinates obtained from the
CAD maps.

Traffic volumes counted during the ambient noise monitoring were used in TNM 2.5 for existing
settings to calibrate the modeling result. The model input and output data for the calibration model
runs are included in Appendix A. The existing condition was then modeled and adjusted for
peak-hour noise levels to determine whether a substantial noise increase would occur under future
worst-case conditions (Alternatives 3 and 6). The model input and output data for the existing
conditions are included in Appendix B. The results of the existing traffic noise modeling are shown in
Table H.

Future worst-case sound levels at the representative sensitive receptor locations in the project area
were determined without sound walls using peak-hour traffic volumes as described in Section E. The
model input and output data for the future No Build conditions are included in Appendix C. Also, the
model input and output data for Alternatives 3 and 6 without noise abatement are included in
Appendix D and E, respectively. The traffic noise levels for existing, future No Build, Alternative 3,
and Alternative 6 conditions are shown in Table K. The modeled future traffic noise levels
(Alternatives 3 and 6) were compared to the modeled adjusted existing noise levels (after calibration)
to determine whether a substantial noise level increase would occur. The modeled future traffic noise
levels (Alternative 3 and 6) were also compared to the NAC to determine whether a traffic noise
impact would occur.

If the peak-hour traffic noise level at a sensitive receptor location is predicted to approach or exceed
the NAC, or if the predicted traffic noise level is 12 dBA or more over its corresponding existing
noise level at the sensitive receptor location analyzed, noise abatement measures must be considered.
Of the 38 modeled receptors, 1 receptor would approach or exceed the NAC under activity category B
(67) for both Alternatives 3 and 6 conditions. Of the 38 modeled receptors, no receptors would
experience a substantial increase over their corresponding adjusted existing peak-hour noise levels.

Receptor R-17, which represents the existing Montessori Children’s School would be exposed to
traffic noise levels approaching or exceeding NAC under activity category B (67). Receptor R-17
projects traffic noise levels on S. Higuera St., which is adjacent to the Los Verdes Park development.
Currently, no existing barriers protect the outdoor active use area associated with the school. Because
much of the noise affecting this receptor is from South Higuera Street, which is not part of this
project, no noise abatement for this location will be recommended at this time. Also, noise levels at
Receptors R-1, R-2, and R-3 are predicted to approach or exceed the NAC for Category C (72 dBA
Leq). However, Caltrans does not generally provide noise abatement for commercial receptors;
therefore, no noise abatement for these receptors is recommended.
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As shown in Table K, under the existing, future No Build, Alternative 3, and Alternative 6 traffic
conditions, the predicted interior noise level at the Montessori Children’s School (Receptor R-17)
would not exceed the 52 dBA Leq NAC under activity category E (52 dBA Leq-interior noise).
Therefore, no sound barriers or building facade upgrades would be required to reduce interior noise
levels.

City and County of San Luis Obispo Noise Standards

The City and County of San Luis Obispo’s noise standards are expressed in terms of CNEL; however,
the FHWA traffic noise model (TNM) 2.5 model generates its results as Leq for peak hours. Based on
the 24-hour noise level measurement conducted, the CNEL level was calculated to be 1 dBA higher
than the peak hour Leq level. Using the modeled Leq to obtain the CNEL, the 2035 with and without
project conditions in the project area would approach or exceed the exterior residential noise standard
of 60 dBA CNEL for Receptors R-7, 8, 9, 10, 11, 12, 16, 20, 22, 23, 27, 28, and 29. These noise
residential receptors, however, have the same projected noise levels both with and without the
proposed project, for Alternative 3. Noise levels under Alternative 6 are slightly less than No Build
levels, but all still exceed the City threshold. The proposed project would have a less than significant
impact on noise-sensitive land uses; however, the project would use open-grade or rubberized asphalt
on Los Osos Valley Road in front of the Los Verdes Parks I and II to attenuate noise.

H. CONSTRUCTION NOISE

Two types of short-term noise impacts would occur during construction of the project. First,
construction crew commutes and the transport of construction equipment and materials to the project
site would incrementally raise noise levels on access roads leading to the site. The pieces of heavy
equipment for grading and construction activities will be moved on site, remain for the duration of
each construction phase, and not add to the daily traffic volume in the project vicinity. There will be a
relatively high single-event noise exposure potential at a maximum level of 87 dBA Lmax with trucks
passing at 15 m (50 ft). However, the projected construction traffic will be light when compared to
the existing traffic volumes on US 101, Los Osos Valley Road, South Higuera Street, and other
affected streets, and its associated long-term noise level change will not be perceptible. Therefore,
short-term construction-related worker commutes and equipment transport noise impacts would not
be substantial.

The second type of short-term noise impact is related to noise generated during excavation, grading,
and roadway construction. Construction is performed in discrete steps, each of which has its own mix
of equipment and, consequently, its own noise characteristics. These various sequential phases would
change the character of the noise generated and, therefore, the noise levels along the alignments as
construction progresses. Despite the variety in the type and size of construction equipment,
similarities in the dominant noise sources and patterns of operation allow construction-related noise
ranges to be categorized by work phase. Table J lists typical construction equipment noise levels
(Lmax) recommended for noise impact assessments, based on a distance of 15 m (50 ft) between the
equipment and a noise receptor.

Typical noise levels at 15 m (50 ft) from active construction areas range up to 91 dBA Lmax during the
noisiest construction phases. The site preparation phase, which includes grading and paving of the
median, tends to generate the highest noise levels because the noisiest construction equipment is
earthmoving equipment. Earthmoving equipment includes excavating machinery such as backfillers,
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bulldozers, and front loaders. Earthmoving and compacting equipment includes compactors, scrapers,
and graders. Typical operating cycles for these types of construction equipment may involve one or
two minutes of full power operation followed by three to four minutes at lower power settings.

Construction of the proposed project is expected to require the use of earthmovers, bulldozers, water
trucks, and pickup trucks. Noise associated with the use of construction equipment is estimated
between 79 and 89 dBA Lmax at a distance of 15 m (50 ft) from the active construction area for the
grading phase. As seen in Table J, the maximum noise level generated by each earthmover is assumed
to be 88 dBA Lmax at 15 m (50 ft) from the earthmover in operation. Each bulldozer would also
generate 88 dBA Lmax at 15 m (50 ft). The maximum noise level generated by water trucks and pickup
trucks is approximately 86 dBA Lmax at 15 m (50 ft) from these vehicles. Each doubling of the sound
sources with equal strength increases the noise level by 3 dBA. Each piece of construction equipment
operates as an individual point source. The worst-case composite noise level at the nearest residence
during this phase of construction would be 91 dBA Lmax (at a distance of 15 m [50 ft] from an active
construction area).

In addition to the standard construction equipment, the proposed project will require the use of pile
drivers. As shown in Table J, pile driving generates a noise level of approximately 93 dBA Lmax at 50
feet. If the pile driving is conducted concurrently with the site preparation, the construction site could
potentially generate noise levels of 95 dBA Lmax at a distance of 15 m (50 feet).

Table L: Typical Construction Equipment Noise Levels

Type of Equipment

Range of Maximum
Sound Levels

Measured
(dBA at 50 feet)

Suggested Maximum
Sound Levels
for Analysis

(dBA at 50 feet)

Pile Drivers, 12,000 to 18,000 ft-lb/blow 81–96 93

Rock Drills 83–99 96

Jackhammers 75–85 82

Pneumatic Tools 78–88 85

Pumps 68–80 77

Dozers 85–90 88

Tractors 77–82 80

Front-End Loaders 86–90 88

Hydraulic Backhoe 81–90 86

Hydraulic Excavators 81–90 86

Graders 79–89 86

Air Compressors 76–86 86
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Trucks 81–87 86

Source: Noise Control for Buildings and Manufacturing Plants, Bolt, Beranek & Newman 1987.

Project construction is anticipated to begin in January 2010 and continue for approximately 21
months.

The closest sensitive receptor locations are 15 m (50 ft) from the project construction areas.
Therefore, these receptor locations may be subject to short-term noise reaching 95 dBA Lmax

generated by construction activities along the project alignment.

To minimize construction noise impacts for sensitive receptors adjacent to the project site, the
following measures are recommended:

1. Implementation of Caltrans Standard Provisions Section 5.1. The provisions are as follows:

“Sound control shall conform to the provisions in Section 7-1.01I (Sound Control Requirements)
of the Standard Specifications and these special provisions. The noise level from the Contractor’s
operations, between the hours of 9:00 p.m. and 6:00 a.m., shall not exceed 86 dBA at a distance
of 15 m (50 ft). This requirement in no way relieves the Contractor from responsibility for
complying with local ordinances regulating noise level. The noise level requirement shall apply to
the equipment on the job or related to the job, including but not limited to trucks, transit mixer or
transient equipment that may or may not be owned by the contractor. The use of loud signals shall
be avoided in favor of light warnings except those required by safety laws for the protection of
personnel. Full compensation for conforming to the requirements of this section shall be
considered as included in the prices paid for the various contract items of work involved and no
additional will be allowed therefore.”

2. A notice of the duration of potential impacts from noise, dust, and glare from the proposed
construction will be placed in local news media by the project sponsor two weeks in advance of
the beginning of construction. A number will be made available to the public for calls concerning
noise impacts or the proposed schedule. If noise complaints are received, temporary barriers of
plywood on safety shape can be effective at reducing noise impacts when the line of sight
between the source and receiver can be interrupted.

3. Night construction should be avoided. If it cannot be avoided, the contractor shall conduct the
noisiest operations nearest the residents as early in the evening as possible.
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APPENDIX A

TRAFFIC NOISE MODEL (TNM) 2.5 PRINTOUTS FOR
CALIBRATION RUNS
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APPENDIX B

TRAFFIC NOISE MODEL (TNM) 2.5 PRINTOUTS FOR
EXISTING CONDITIONS
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APPENDIX C

TRAFFIC NOISE MODEL (TNM) 2.5 PRINTOUTS FOR
FUTURE NO BUILD CONDITIONS
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APPENDIX D

TRAFFIC NOISE MODEL (TNM) 2.5 PRINTOUTS FOR
ALTERNATIVE 3 CONDITIONS

WITHOUT SOUND WALLS
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APPENDIX E

TRAFFIC NOISE MODEL (TNM) 2.5 PRINTOUTS FOR
ALTERNATIVE 6 CONDITIONS

WITHOUT SOUND WALLS
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APPENDIX F

NOISE MONITORING RESULTS
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APPENDIX G

TRAFFIC COUNTS
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APPENDIX H

SOUND LEVEL METER
CALIBRATION CERTIFICATIONS
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