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3.7
Noise

Introduction

This section of the EIR evaluates the potential for noise and ground-borne vibration impacts resulting from implementation of the Projects. The description of the noise environment is based on noise measurements taken by PBS&J.  Projected increases in noise levels in the Project Area can be expected from additional traffic, increased medical helicopter flights associated with the SUMC Project, new mechanical systems installed at the new facilities, and construction activities.  These noise sources are evaluated to determine whether they would cause a substantial temporary and/or permanent increase in ambient noise levels in the vicinity of the Project Area; exposure of people to excessive noise levels or ground-borne vibration; and/or exceedances of standards established in the City of Palo Alto Comprehensive Plan, Noise Ordinance, or any other applicable standards..  [NOTE:  Please see our comments under standards of significance.]  Standards of impact significance on which to base the assessment of potential noise/vibration impacts are set forth later in this section.  Mitigation measures intended to reduce identified noise impacts are provided.

This section of the EIR is based on traffic data provided in the Transportation Analysis prepared by AECOM Transportation (Appendix C) and, traffic noise modeling and stationary source noise analysis conducted by ___________, and the helicopter noise modeling study conducted by PBS&J for the SUMC Project. Other sourcesSources consulted for the preparation of this section include the City of Palo Alto Comprehensive Plan and Noise Ordinance, the Federal Transit Administration (FTA) Transit Noise and Vibration Impact Assessment (May 2006), the Federal Interagency Committee on Aviation Noise (FICAN), Effects of Aviation Noise on Awakenings from Sleep (June 1997), the US Department of Transportation, General Health Effects of Transportation Noise (June 2002), and the World Health Organization, Community Noise (2000). 

Noise issues/comments identified in response letters responding to the Notice of Preparation and in oral and written comments received during the Planning Commission and City Council public scoping meetings for the Projects were considered in preparing this analysis.  Major commentsComments requested an analysis of ambulance, helicopter, vehicular traffic, and construction noise; an analysis of noise related to the Emergency Department; and an analysis of noise levels throughout the day.  These comments were submitted by members of the Planning and Transportation Commission, the Crescent Park Neighborhood Association, and private residents from Palo Alto and Menlo Palo.  These issues are considered in this section.   
Lastly, as discussed in Section 3.1, this section provides an interim analysis for the 2015 point of development for the SUMC Project.

Characteristics of Sound, Noise, and Vibration

Sound

Sound is created when vibrating objects produce pressure variations that move rapidly outward into the surrounding air.  The main characteristics of these air pressure waves are amplitude, which we experience as a sound’s “loudness,” and frequency, which we experience as a sound’s “pitch.”  The standard unit of sound amplitude is the decibel (dB); it is a measure of the physical magnitude of the pressure variations relative to the human threshold of perception.  The human ear’s sensitivity to sound amplitude is frequency-dependent; it is more sensitive to sound with a frequency at or near 1,000 cycles per second than to sound with much lower or higher frequencies.

Most “real world” sounds (e.g., a dog barking, a car passing, etc.) are complex mixtures of many different frequency components.  When the average amplitude of such sounds is measured with a sound level meter, it is common for the instrument to apply different adjustment factors to each of the measured sound’s frequency components.  These factors account for the differences in perceived loudness of each of the sound’s frequency components relative to those to which the human ear is most sensitive (i.e., those at or near 1,000 cycles per second).  This practice is called “A-weighting.”  The unit of A-weighted sound amplitude is also the decibel.  But in reporting measurements to which A-weighting has been applied, an “A” is appended to dB (i.e., dBA) to make this clear.  Table 3.7-1.1 lists representative environmental sounds levels [NOTE:  The end of this sentence appears to have been dropped inadverntatly.].
	Table 3.7-1
Representative Environmental Noise Levels

	Common Outdoor Activities
	Noise Level (dBA)
	Common Indoor Activities

	
	—110—
	Rock Band

	Jet Fly-over at 100 feet
	
	

	
	—100—
	

	Gas Lawnmower at 3 feet
	
	

	
	—90—
	

	
	
	Food Blender at 3 feet

	Diesel Truck going 50 mph at 50 feet
	—80—
	Garbage Disposal at 3 feet

	Noisy Urban Area during Daytime
	
	

	Gas Lawnmower at 100 feet
	—70—
	Vacuum Cleaner at 10 feet

	Commercial Area
	
	Normal Speech at 3 feet

	Heavy Traffic at 300 feet
	—60—
	

	
	
	Large Business Office

	Quiet Urban Area during Daytime
	—50—
	Dishwasher in Next Room

	
	
	

	Quiet Urban Area during Nighttime
	—40—
	Theater, Large Conference Room (background)

	Quiet Suburban Area during Nighttime
	
	

	
	—30—
	Library

	Quiet Rural Area during Nighttime
	
	Bedroom at Night, Concert Hall (background)

	
	—20—
	

	
	
	Broadcast/Recording Studio

	
	—10—
	

	
	
	

	Threshold of Human Hearing
	—0—
	Threshold of Human Hearing

	Source:
California Department of Transportation, 1998. 




Noise

Noise is the term generally given to the “unwanted” aspects of intrusive sound.  Many factors influence how a sound is perceived and whether it is considered annoying to a listener.  These factors include the physical characteristics of a sound (e.g., amplitude, frequency, duration, etc.), but also non-acoustic factors (e.g., the acuity of a listener’s hearing ability, the activity of the listener during exposure, etc.) that can influence the judgment of listeners regarding the degree of “unwantedness” of a sound.  Excessive noise can negatively affect the physiological or psychological well-being of individuals or communities.

All quantitative descriptors used to measure environmental noise exposure recognize the strong correlation between the high acoustical energy content of a sound (i.e., its loudness and duration) and the disruptive effect it is likely to have as noise.  Because environmental noise fluctuates over time, most such descriptors average the sound level over the time of exposure, and some add “penalties” during the times of day when intrusive sounds would be more disruptive to listeners.  The most commonly used descriptors are:
· Leq, the equivalent energy noise level, is the average acoustic energy content of noise over any chosen exposure time.1  The Leq is the constant noise level that would deliver the same acoustic energy to the ear as the actual time-varying noise over the same exposure time. Leq does not depend on the time of day during which the noise occurs.

· Ldn, the day-night average noise level, is a 24-hour average Leq with a 10 dBA “penalty” added to noise during the hours of 10:00 pm to 7:00 am to account for increased nighttime noise sensitivity.  Because of this penalty, the Ldn would always be higher than its corresponding 24-hour Leq (e.g., a constant 60 dBA noise over 24 hours would have a 60 dBA Leq, but a 66.4 dBA Ldn).

· CNEL, the community noise equivalent level, is an Ldn with an additional 5 dBA “penalty” for the evening hours between 7:00 pm and 10:00 pm.

· Sound Exposure Level (SEL) is the constant noise level that would deliver the same acoustic energy to the ear of a listener during a one-second exposure as the actual time-varying noise would deliver over its entire time of occurrence.2
Community noise exposures typically are represented by descriptors, such as a peak-hour Leq, Ldn, or CNEL.  One-hour and shorter-period Leq are useful for characterizing noise caused by short-term activities, such as the operation of construction equipment.  SEL most commonly is used to characterize the disruptive potential of noise from aircraft fly-overs, and train and heavy truck pass-bys.

Vibration

Vibrating objects in contact with the ground radiate energy through the ground; if a vibrating object is massive enough and/or close enough to the observer, its vibrations are perceptible.  The ground motion caused by vibration is measured as particle velocity in inches per second and in the U.S.  is referenced as vibration decibels (VdB).

The background vibration velocity level in residential areas is usually around 50 VdB.  The vibration velocity level threshold of perception for humans is approximately 65 VdB.  A vibration velocity level of 75 VdB is the approximate dividing line between barely perceptible and distinctly perceptible levels for many people.  Most perceptible indoor vibration is caused by sources within buildings such as the operation of mechanical equipment, movement of people, or the slamming of doors.  Typical outdoor sources of perceptible groundborne vibration are construction equipment, steel-wheeled trains, and traffic on rough roads.  If a roadway is smooth, the groundborne vibration from traffic is rarely perceptible.  The range of interest is from approximately 50 VdB, which is the typical background vibration velocity level, andto 100 VdB, which is the general threshold where minor damage can occur in fragile buildings.

The general human response to different levels of groundborne vibration velocity levels is described in Table 3.7-2.

	Table 3.7-2
Human Response to Different Levels of Groundborne Vibration

	
	Human Reaction

	65 VdB
	Approximate threshold of perception for many people.

	75 VdB
	Approximate dividing line between barely perceptible and distinctly perceptible. Many people find that transportation-related vibration at this level is unacceptable.

	85 VdB
	Vibration acceptable only if there are an infrequent number of events per day.

	Source:
Federal Transit Administration, Transit Noise Impact and Vibration Assessment, May 2006.



Health and Welfare Effects of Noise Exposure

Environmental noise has a number of documented undesirable effects on human health and welfare. These effects are psychological, including annoyance and speech interference, and physiological, including hearing impairment and sleep disturbance.  The following summaries of such effects were excerpted from two general reference sources: General Health Effects of Transportation Noise (US Department of Transportation, June 2002) and Community Noise (World Health Organization, 2000). 

Annoyance.  Annoyance is a general term for the overall feeling of displeasure produced by the various effects of noise, including speech interference, disturbance to comfort and peace of mind, sleep disruption, etc.  The most relevant study of the effect on human annoyance was conducted by Theodore Schultz, who examined 11 major social surveys that related reported annoyance by people exposed to transportation noise.3  The so-called “Schultz curve” relates the observed average noise level in different communities to reported annoyance.  Since its publication, the Schultz curve has been used nationally and internationally as the nominal response curve for characterizing the average community response to transportation noise.

Speech Interference.  Speech interference occurs when speech is masked by other sounds occurring simultaneously.  Speech intelligibility is often adversely affected by noise.  As the sound pressure level of noise increases, the speaker compensates by increasing voice volume, which makes additional demands on the listener.  When speaker and listener are about a meter apart, relaxed conversation can occur as long as the ambient noise level is less than about 55 dBA, while conversing with raised voices is increasingly necessary as noise levels rise to 65 dBA and higher.  Noise may mask not only speech, but also other acoustical signals (e.g., door bells, telephones, alarm clocks, fire alarms, music, etc.).

Hearing Impairment/Loss.  Prolonged exposure to high levels of noise can cause hearing impairment, though most cases of hearing impairment were found to be related to occupational, rather than environmental, noise exposure.  Outside of occupational noise exposure, deterioration of the hearing capability is caused by diseases, head trauma, hereditary factors, and normal aging.

Sleep Disturbance.  It is estimated that only 10 to 20 percent of the reported cases of sleep disturbance are for reasons relating to transportation noise.  The majority of sleep-disturbance research related to transportation-noise has focused on aircraft noise.  Most studies focus on investigating possible secondary effects of sleep disturbance, including reduced perceived sleep quality, increased fatigue, depressed mood or well-being, and decreased performance.  Although no specific long-term health effects have been clearly linked to sleep disturbance, it is recognized as intrinsically undesirable and, thus, is considered an adverse noise impact in and of itself.

Sleep disturbance studies have developed predictive models of transportation source noise-induced awakenings using SEL as the descriptor of choice.  Two such models and selected values for the predicted awakening percentage as a function of aircraft-related SEL (as experienced indoors) are shown in Table 3.7-3 below.
	Table 3.7-3
Sleep Disturbance Frequency as a Function of Aircraft Sound Exposure Level (SEL)

	Indoor SEL
	Average Percent Awakeneda
	Maximum Percent Awakenedb

	45 dBA
	0.8%
	1.1%

	50 dBA
	1.0%
	1.9%

	55 dBA
	1.2%
	2.8%

	60 dBA
	1.5%
	3.8%

	65 dBA
	1.8%
	5.1%

	70 dBA
	2.2%
	6.4%

	75 dBA
	2.8%
	7.9%

	80 dBA
	3.4%
	9.6%

	85 dBA
	4.2%
	11.3%

	Sources:

a.
Finegold and Bartholomew, A Predictive Model of Noise Induced Awakenings from Transportation Noise Sources, Noise Control Engineering Journal, 2001; The formula: %Awakened = 0.58 + (4.30 * 10-8) * SEL4.11 was found to give the best-fit to the data.

b.
Federal Interagency Committee on Aviation Noise (FICAN) in Effects of Aviation Noise on Awakenings from Sleep, June 1997. 




Existing Noise Environment

Noise Measurements

Noise measurements were made at five locations by PBS&J on July 31, 2008 between the hours of 11:00 am and 5:00 pm at surrounding land uses that would be considered sensitive to traffic noise.  Measurements at a sixth location were added on December 4, 2008 at the closest residential use (i.e., the 1100 Welch apartments) to the mainMain SUMC Site to provide background noise levels for the modeling of on-site equipment noise (i.e., noise from HVAC equipment, emergency generators, parking lots/garages, etc.)..  Examples of noise-sensitive uses are residences, motels and other uses where people would sleep; schools; hospitals; churches; public libraries; and parks.  The land uses adjacent to the Project Area include the Stanford University campus, commercial uses, park uses, and residential land uses.  The single-family and multiple-family homes closest to the Project Area are located adjacent to and north of Sand Hill Road.  El Camino Park is located east of the Shopping Center Site, across El Camino Real.  An aerial map that depicts the noise measurement locations is provided as Figure 3.7-1.
Figure 3.7-1
Noise Measurement Locations

The first five measurement locations represent the locations of sensitive receptors that would be most affected by noise from traffic increases associated with the SUMC Project and Shopping Center Project and/or noise from roadways within the Study Area that have the highest existing and future total traffic volumes.  It should be noted that while El Camino Park, located across El Camino Real from the Shopping Center Site, is the closest noise-sensitive use to the Shopping Center Project Area, noise was not measured or modeled at this park because its exposure to traffic noise is similar to that of the Stanford Inn (Location #2).  El Camino Park is also the closest noise-sensitive use to the Hoover Pavilion Site, which is 135 feet away and also across El Camino Real.  The noise measurement data at the sensitive receptors were used to calibrate the Federal Highway Administration’s (FHWA’s) Traffic Noise Model (TNM), which was used to model the traffic noise impacts associated with the Project.

As shown in Table 3.7-4, noise levels at the noise receptors 2, 3, 4, 5, and 6 currently exceed the City’s normally accepted standard of 60 dBA for residential land uses in the Comprehensive Plan.  [NOTE:  This conclusion is not supported by table 3.7-4 because the Comp Plan standard is based on Ldn, which accounts for noise throughout the day and night, and the data presented in table 3.7-4 are based on short-term measurements during offpeak hours.]  These locations are at the Stanford Inn along El Camino Real, 1200 Embarcadero Road at Emerson Street, the East Palo Alto Residential Area at Michigan Avenue and University Avenue, residences at Alma Street and Lincoln Avenue, and the 1100 Welch Road apartments.  While the measurements include noise from all sources in these areas, the primary source of noise at the receptors is traffic.
	Table 3.7-4
Existing Ambient Noise Measurements, dBA

	Noise Receptor Map IDa
	Land Use Description
	Duration (minutes)
	Noise Level
	Primary Noise Source

	
	
	
	Leq
	Lmin
	Lmax
	

	1
	Stanford West Apartments (#Apt. 275) Along Sand Hill Road – residential use
	10
	55.2
	42.9
	68.1
	Traffic along Sand Hill Road

	2
	Stanford Inn – motel use
	10
	74.5
	51.3
	84.0
	Traffic along El Camino Real

	3
	1200 Embarcadero/Emerson – residential use
	10
	70.4
	50.8
	85.9
	Traffic along Embarcadero Road

	4
	East Palo Alto Residential Area – Michigan/University Avenue
	10
	68.4
	50.2
	80.3
	Traffic along University Avenue and Michigan Avenue

	5
	Alma and Lincoln Avenue – residential use
	10
	67.7
	49.0
	86.8
	Traffic along Alma Street

	6
	1100 Welch Road apartments (facing Welch Road)
	10
	64.7
	51.9
	79.2
	Traffic along Welch Road

	7
	1100 Welch Road apartments (backyard fence)
	10
	53.5
	43.9
	56.9
	Traffic along Welch and Sand Hill Roads

	Source: PBS&J, 2008.

Note:

All noise level statistics are reported in A-weighted decibels (dBA), the standard unit of sound intensity.  Leq is the average noise level over the measurement period, Lmin is the minimum instantaneous noise level measured during this period, while Lmax is the maximum instantaneous noise level measured during this period.

a.
Refer to Figure 3.7-1.




Vehicular Noise

Existing peak hour traffic Leq at local noise-sensitive land uses adjacent to roadways that would be used by people traveling to and from the Project Area were estimated using the FHWA’s TNM model.  This model calculates the average noise level at specific locations based on traffic volumes, average speeds, roadway geometry, and site environmental conditions.  The noise measurements were selected because they represent the locations of sensitive receptors that would be most affected by traffic noise increases associated with the SUMC Project and Shopping Center Project or by traffic noise from the busiest roadways within the study areaStudy Area.  TNM was calibrated by counting traffic volumes during each measurement and adjusting the modeled noise levels to match the measured noise levels at each location.  The existing peak-hour traffic Leq were calculated using the calibrated TNM model and the peak-hour traffic volumes provided in the Transportation Analysis (see Appendix C).
The exposure of selected local noise-sensitive land uses to modeled existing peak-hour Leq noise levels is presented in Table 3.7-5.  These noise levels represent only the traffic-related noise component and do not include noise from other sources.  The modeled results are in close accord with the noise measurements at the selected receptors (refer to Table 3.7-4).  The differences were caused by variations between the receptors’ and measurement locations’ distances from the adjacent roadways and by variations between traffic volumes during the measurement periods and those during the peak traffic hour.  According to Transit Noise and Vibration Impact Assessment (FTA, May 2006), a measured or modeled value of peak-hour Leq is about 2 dBA higher than Ldn if traffic noise is the dominant influence on the total ambient noise level.  [NOTE:  We suggest adding a column to estimate Ldn at each location.]
	Table 3.7-5
Modeled Motor Vehicle Noise Levels (Peak Hour Leq at 
Selected Locations (Existing) (dBA)a,b

	Roadway Segment
	Modeled Receptor
	Existing

	Sand Hill Road, east of Pasteur Drive 
	  Residential   
(Location 1 on Figure 3.7-1)
	57.4

	El Camino Real, south of Cambridge 
	Motel
(Location 2 on Figure 3.7-1)
	75.3

	Embarcadero, south of El Camino Real
	Residential
(Location 3 on Figure 3.7-1)
	70.4

	University Avenue, north of Bay Road
	Residential
(Location 4 on Figure 3.7-1)
	70.7

	Alma Street, south of Hamilton Avenue
	Residential
(Location 5 on Figure 3.7-1)
	66.6

	Source:
PBS&J, 2008.
Notes:


NA = not available
a.
Traffic volumes provided in the Transportation Analysis by AECOM Transportation, provided as Appendix D to this EIR.

b.
Noise levels were calculated with TNM at the measured setbacks of the existing residential buildings.



Mechanical Equipment and Loading Noise

Loading.  Other sources of noise within the area are generated from stationary sources such as mechanical equipment and loading area noise.  OneCurrently, one shared loading dock serves SHC and LPCH at the Main SUMC Site; it is located along Quarry Road (see Figure 2-5 in Section 2 of the Project Description).  There are currently approximately 32,850 annual deliveries (105 deliveries per day based upon loading activity 6 days per week) at the Main SUMC Site; this total is brokendivided into 24,638 (75 percent) for SHC and 8,212 (25 percent) for LPCH.  [NOTE:  Needs a citation to the project application tab 5, page 7.]  The percentage of loading vehicle trips by vehicle types is as follows:  tractor trailers (53’ long), 25%; box trucks/cab-overs (18’ to 48’ long), 30%; parcel delivery vehicles (10’ to 18’ long), 20%, and courier vans and trucks (10’ to 18’ long), 25%.  [NOTE:  Please see SUMC application at tab 5, page 7.]
At the Shopping Center Site, types of loading vehicles consist primarily of overnight delivery service vehicles, ranging from vans to semi-trailer trucks. Loading activities for the restaurants are served by curbside deliveries, and no designated loading dock or area exists for the restaurants.  Loading activities occur throughout the day, but primarily during weekdays, in the morning hours.  In the other portions of the Shopping Center Site, existing department stores are served by individual loading docks, and individual stores are served by curbside deliveries.  Loading activities occur throughout the day, but primarily during weekdays, in the morning hours.  Types of loading vehicles consist primarily of overnight delivery service vehicles, ranging from vans to semi-trailer trucks.

Loading activities involving small- to medium-sized trucks [NOTE:  Please define what is meant by small to medium, using the terminology provided above from the SUMC application.] generate noise levels in the range of 60 to 65 dBA at 50 feet (e.g., during idling, backing, and use of hydraulic lift gates).  Loading activities involving larger trucks [NOTE:  Please define what is meant by larger, using the terminology provided above from the SUMC application.]  generate noise in the range of 70 to 75 dBA at 50 feet.  [NOTE:  Why is trash compaction under “loading” and not under “mechanical equipment”?]  Trash compaction and collection typically generate noise levels ranging from 70 to 75 dBA at 50 feet.  Traffic circulation and parking lot noise levels typically range from 60 to 65 dBA at 50 feet.4 

Mechanical Equipment.  Equipment serving the existing SUMC is installed at many locations on-site and theat Stanford’s Central Energy Facility (CEF), which provides steam and chilled water to the SUMC, and is located about 800 feet west of the Main SUMC Site on the Stanford University campus.  The CEF is being expanded, but that expansion iswould be permitted separately from the SUMC Project and its effects are not included in this noise impact analysis.  There are 12 emergency generators on the SUMC Site plus a back-up generator.  [NOTE:  Please cite to SUMC Application at Tab 6, page 2.]  Rooftop heating, ventilation, and air conditioning (HVAC) equipment areis located on all SUMC buildings.  Noise levels associated with existing SUMC HVAC equipment waswere measured on December 4, 2008; the measurement locations are listed in Table 3.7-6.  Mechanical equipment, including heating, ventilation and air conditioning system-related equipment, is also located on rooftops throughout the Shopping Center Site.  [NOTE:  Given that the City’s Comprehensive Plan standards (which are the City’s significance standards) are defined in terms of Ldn, please provide these noise levels in terms of Ldn.]
	Table 3.7-6
Measurements of Noise from Existing SUMC Rooftop HVAC Equipment

	Noise Receptor Map IDa
	Measurement Location
	Duration (minutes)
	Noise Level (dBA)
	Equipment;

Distance to Meter;

Noise Control

	
	
	
	Leq
	Lmin
	Lmax
	

	1
	Hospital Modernization Project Building (next to helipad)
	10
	63.9
	62.0
	75.3
	3 HVAC units;
50 ft. - 100 ft.
All units enclosed

	2
	Core Expansion Building
	10
	65.3
	62.9
	75.3
	Exhaust fan;
30 ft.;
No enclosure

	3
	Hospital Modernization Project Building (D Pod)
	10
	75.1
	73.0
	81.2
	HVAC;
25 ft.
Full enclosure

	4
	Advanced Medicine Center for Cancer Treatment
	10
	65.4
	63.8
	74.1
	HVAC;
25 ft.
Sound walls

	Source: PBS&J, 2008.

Notes:

All noise level statistics are reported in A-weighted decibels (dBA), the standard unit of sound intensity.  Leq is the average noise level over the measurement period, Lmin is the minimum instantaneous noise level measured during this period, while Lmax is the maximum instantaneous noise level measured during this period.

a.
Refer to Figure 2-5




Ambulance and Helicopter Operations

Sources of ambient noise in the Project Area include helicopters and ambulances transporting patients to and from the Main SUMC Site.

Helicopter Operations.  Currently there are about 2,120 helicopter trips per year (about six daily) associated with hospital operations. [NOTE:  Please cite SUMC Application at Tab 5, page 6.]  Approximately 95 percenthalf of the helicopter trips are emergency flights and therefore there is no formal schedule of operations. The remaining flights are for the purposes of maintenance and refuelingassociated with patient and organ transport, and approximately half are for the purpose of refueling.  Five to six flights per year are to travel offsite for maintenance.  [NOTE:  Please see revisions to Project Description.]  There are currently four paths for helicopter approach and departure to the SUMC helipad. [NOTE:  Please cite to project description at Tab 5, page 7.  Also, please confirm “four” paths.  The text states there is one approach and one take-off path.]  In all the paths, the helicopters are initially maneuvered in a circular motion directly above the Stanford University Arboretum, in order to change altitude for the purpose of minimizing the noise impacts on the surrounding area. The pilots generally rise to an altitude of 1,500 feet prior to flying out of the Project Area vicinity.  [NOTE:  Please provide a source for these 2 sentences.] Figures 3.7-2a and 3.7-2b show the existing Ldn (i.e., the 24-hour noise level with a penalty added to nighttime noise events) and SEL (i.e., the noise energy level from a typical helicopter approach/departure compressed into one second) noise contours from existing helicopter operations, as determined by PBS&J noise modeling.  The SEL contours show the maximum SEL for a single helicopter approach/departure from the helipad.  The 60 dBA Ldn contour does not extend into the residential areas north of Sand Hill Road; note that 60 dBA Ldn is the normal residential compatibility standard set in the City Comprehensive Plan.  A single helicopter approach/departure would produce an SEL of 85 dBA for areas extending within the immediate vicinity of the helipad.  [NOTE:  As previously noted, the 85 dBA SEL contour extends off the ends of the page, which is well beyond the immediate vicinity of the helipad.  Where is the actual limit of the 85 dBA contour?] 
Figure 3.7-2a
Existing Day-Night Average Sound Level (DNL) Noise Contours

Figure 3.7-2b
Existing Sound Exposure Level (SEL) Contours

Ambulance Activity.  The existing Emergency Department (ED), where ambulance trips are destined, is located at the south side of the Hospital Core Expansion, off Quarry Road.  Most ambulance trips start and end at the SHC emergency ward near the terminus of Quarry Road.  In 2006, there were 8,331 ground ambulance trips (about 23 trips per day) to the SHC Emergency Department.  The total ambulance trips comprise 19.6 percent of the total 42,522 ED visits for that year.  Of the total ambulance trips, approximately 10 percent are “Code 3” trips, meaning that they involve the use of lights and a siren.  A typical SEL of an ambulance passby, which lasts about 12 seconds, is 112 dBA, with an Lmax of about 106 dBA, if the siren is engaged.  The City’s Noise Ordinance (Section 9.10.050) exempts noise associated with “emergencies” from its standards and penalties.

Applicable Plans and Regulations

[NOTE:  The federal guidance doesn’t directly apply to the projects and often conflicts with Palo Alto Comprehensive Plan Policy N-41.  Where the federal guidance is inconsistent with Policy N-41, it’s deleted.  Where, as in the case of vibration, the federal guidance doesn’t conflict with any Palo Alto policy and helps flesh out what “excessive” might mean, the federal information is retained.]
Federal

The federal Noise Control Act of 1972 addressed the issue of noise as a threat to human health and welfare, particularly in urban areas.  In response to the Noise Control Act, the Environmental Protection Agency (EPA) published Information on Levels of Environmental Noise Requisite to Protect Public Health and Welfare with an Adequate Margin of Safety in 1974.  The EPA did not intend for its findings to be considered as standards, criteria, or regulatory goals, but rather as advisory exposure levels below which there is no reason to suspect that the general population would be at risk from any of the identified health or welfare effects of noise.  For residential areas, the most common noise-sensitive land use, the EPA recommends that the Ldn not exceed 55 dBA outdoors or 45 dBA indoors to avoid interference with sleep or speech, and to ensure that a community’s reported annoyance levels would be minimal.  The EPA also determined that a 5 dBA “margin of safety” would be adequate to avoid a significant increase in adverse community reaction.  In other words, starting from a baseline noise exposure level of 55 dBA Ldn, it would take a 5 dBA increase in Ldn before there would be a detectable increase in the common indicators of adverse community noise exposure (e.g., increased annoyance levels, complaint frequency, etc.).
[NOTE:  This is not controlling here, and does not match the City’s significance criteria.  It is inapplicable.]  The Federal Transit Administration (FTA) has developed extensive methodologies and significance criteria for the evaluation of noisevibration impacts from surface transportation modes.  The FTA’s methodologies and significance criteria commonly are applied in assessments of noise from transportation sources and not just in those over which the FTA has approval and review authority.  The FTA incremental noise impact criteria are presented in Table 3.7‑7. guidance is not binding on the City of Palo Alto, but the City has referred to the FTA guidance to analyze groundborne vibration.  Table 3.7-_ summarizes the FTA guidance regarding groundborne vibration impacts.  
These criteria are based on the EPA findings (as presented in its Levels report summarized above) and subsequent studies of annoyance in communities affected by transportation noise. Starting from the EPA’s definitions of an adequately protective Ldn and of an adequate margin of safety at this level, the FTA defined incremental noise criteria that would limit adverse impacts in communities exposed to higher baseline Ldn and peak-hour Leq.  The FTA’s basic finding was that in high-noise areas it takes a smaller noise increment to produce the same adverse community reaction as in low-noise areas (e.g., a 5 dBA increase would have a similar effect when the baseline Ldn is 50 dBA as a 1 dBA increase would have at an Ldn of 70 dBA).
	Table 3.7-7
Exterior Incremental Noise Impact Standards for Noise-Sensitive Uses (dBA)

	Residences and buildings 
where people normally sleepa
	Institutional land uses with 
primarily daytime and evening usesb

	Existing Ldn
	Allowable Noise Increment
	Existing Peak Hour Leq
	Allowable Noise Increment

	45
	8
	45
	12

	50
	5
	50
	9

	55
	3
	55
	6

	60
	2
	60
	5

	65
	1
	65
	3

	70
	1
	70
	3

	75
	0
	75
	1

	80
	0
	80
	0

	Source: Federal Transit Administration, Transit Noise Impact and Vibration Assessment, May 2006.
Notes:
a.
This category includes homes, hospitals, and hotels where a nighttime sensitivity to noise is assumed to be of utmost importance.
b.
This category includes schools, libraries, theaters, and churches where it is important to avoid interference with such activities as speech, meditation, and concentration on reading material.



The FTA has also developed criteria for judging the significance of construction-related vibration, as shown in Table 3.7-8.
	Table 3.7-8
FTA Ground-Borne Vibration (GBV) Impact Criteria for General Assessment

	Land Use Category
	GVB Impact Levels (VdB are 1 micro-inch/second)

	
	Frequent Eventsa
	Occasional Eventsb
	Infrequent Eventsc

	Category 1: Buildings where vibration would interfere with interior operations
	65d
	65d
	65d

	Category 2: Residences and buildings where people normally sleep
	72
	75
	80

	Category 3: Institutional land uses with primarily daytime uses
	75
	78
	83

	Source:
Federal Transit Administration, Transit Noise Impact and Vibration Assessment, May 2006.

Notes:

a.
“Frequent Events” is defined as more than 70 vibration events of the same source per day.

b.
“Occasional Events” is defined as between 30 and 70 vibration events of the same source per day.

c.
“Infrequent Events” is defined as fewer than 30 vibration events of the same source per day.

d.
This criterion limit is based on levels that are acceptable for most moderately sensitive equipment such as optical microscopes.  Vibration-sensitive manufacturing or research will require detailed evaluation to define the acceptable vibration levels.


State

The State of California General Plan Guidelines 2003 (Guidelines) promotes the use of the Ldn or CNEL descriptors for evaluating land use - noise compatibility.  The “normally acceptable” designation of a land use category assures that buildings of conventional construction without any special acoustic insulation would be adequately protective of the uses within them up to the highest noise level shown for that category.  The additional designations (i.e., “conditionally acceptable,” “normally unacceptable,” “clearly unacceptable”) in the Guidelines specify what would be required to maintain the acceptability of the interior environment of buildings in each land use category as outdoor noise levels increase. The objective of the Guidelines is to provide local communities with a means of judging the noise environments they deem to be generally acceptable while recognizing the variability in perceptions of environmental noise that exist between communities and within a given community.  The influence of the information presented in EPA Levels is evident in the Guidelines, specifically in the choice of noise exposure descriptors (i.e., Ldn or CNEL) and of the upper limits for an unambiguous “normally acceptable” designation for noise-sensitive uses (i.e., 55 dBA Ldn for low-density residential; 60 dBA Ldn for multi-family residential, transient lodging, schools, etc.; note that the 5 dBA difference between these standards corresponds to the EPA’s 5 dBA “margin of safety”).
[NOTE:  Discussion of State Guidelines isn’t necessary; adding the history of those Guidelines -- particularly with respect to thresholds Palo Alto doesn’t use -- is unduly confusing.  The adopted Comprehensive Plan thresholds are what apply here.]
Title 24 of the California Code of Regulations codifies requirements for uniform minimum noise insulation performance standards for new hotels, motels, dormitories, apartment houses, and dwellings other than detached single-family dwellings.  Specifically, Title 24 states that interior noise levels attributable to exterior sources shall not exceed 45 dBA CNEL in any habitable room of new dwellings.  Dwellings are to be designed so that interior noise levels would meet this standard for at least 10 years from the time of building permit application.  Interior noise levels can be reduced using noise-insulating windows, and by using  sound-isolation materials when constructing walls and ceilings.

Local

City of Palo Alto Noise Ordinance.  Protection of the population of Palo Alto from “excessive, unnecessary, and unreasonable noises” is implemented through the City’s Noise Ordinance (Chapter 9.10 of the Palo Alto Municipal Code).  SectionSections 9.10.030 through 9.10.050 of the Noise Ordinance establishes that noprovide:  
9.10.030
Residential property noise limits.

(a)
No person shall produce, suffer or allow the production of a noise levelto be produced by any machine, animal or device, or any combination of same, on residential property of, a noise level more than 6six dB above the local ambient5 at any point outside of the property line or inside a multi-family dwelling unitplane.

(b)
No person shall produce, suffer or allow to be produced by any machine, animal, or device, or any combination of same, on multi-family residential property, a noise level more than six dB above the local ambient three feet from any wall, floor, or ceiling inside any dwelling unit on the same property, when the windows and doors of the dwelling unit are closed, except within the dwelling unit in which the noise source or sources may be located.  Sections 9.10.040 and 9.10.050 of the Noise Ordinance similarly establish the maximum acceptable noise increases of 8 dB and 15 dB on commercial/industrial and public property, respectively.  Further, under Section 9.10.060 there is
9.10.040
Commercial and industrial property noise limits.

(a)
No person shall produce, suffer or allow to be produced by any machine or device, or any combination of same, on commercial or industrial property, a noise level more than eight dB above the local ambient at any point outside of the property plane.
9.10.050
Public property noise limits.

(a)
No person shall produce, suffer or allow to be produced by any machine or device, or any combination of same, on public property, a noise level more than fifteen dB above the local ambient at a distance of twenty-five feet or more, unless otherwise provided in this chapter.

(b)
Sound performances and special events not exceeding eighty dBA measured at a distance of fifty feet are exempt from this chapter when approval therefor has been obtained from the appropriate governmental entity, except as provided in Section 22.040.180 of this code.

(c)
Vehicle horns or other devices primarily intended to create a loud noise for warning purposes, shall not be used when the vehicle is at rest, or when a situation endangering life, health or property is not imminent.
Section 9.10.060(a) provides a General Daytime Exception to the above-mentioned increments for any noise source which does not produce a noise level exceeding 70 dBA at a distance of 25 feet under its most noisy condition of use between the hours of 8:00 am and 8:00 pm Monday through Friday, between 9:00 am and 8:00 pm on Saturday, and between 10:00 am and 6:00 pm Sundays and holidays.

Section 9.10.060(b) of the Noise Ordinance identifies an exception to the above-mentioned noise limitlimits for construction on non-residential property that occurs between the hours of 8:00 am and 6:00 pm on Monday through Friday, and from 9:00 am to 6:00 pm on Saturday, provided that no individual piece of equipment shall produce a noise level exceeding 110 dBA at a distance of 25 feet and that the noise level at any point outside of the property line would not exceed 110 dBA.  Construction is prohibited on Sundays and holidays absent an exception permit issued under section 9.10.070.  

Provisions of the Municipal Code Section 10.48 also have an indirect effect on construction noise by specifying truck routes and requiring that projects follow standard construction techniques and best management practices, including the development of a Construction Management Plan, which would identify measures to reduce construction noise annoyance at sensitive receptors.
Finally, Section 9.10.60(j) of the Noise Ordinance exempts “emergencies” from its provisions. Noise associated with ambulancesambulance sirens and medical helicopter operations could be interpreted as falling underare included in this exemption. 

Comprehensive Plan.  The Natural Environment Element of the Comprehensive Plan establishes a goal to minimize adverse impacts of noise.    Policy N-39 encourages the location of land uses in areas with compatible noise environments, using the guidelines in the “Land Use Compatibility for Community Noise Environment” table.  Applicable Comprehensive Plan policies are listed in Section 3.2, Land Use, and an analysis of Project consistency with those policies is also provided in that section.  Those policies that specify CEQA noise significance criteria have been applied toare set forth in the Standards of Significance discussion below.

Impacts and Mitigation Measures

Methodology

The analysis of the existing and future noise environments is based on noise-level monitoring, noise-prediction computer modeling, and empirical observations of receptor noise exposure characteristics.  Existing noise levels were monitored at selected locations in and around the Project Area (see Table 3.7-4 with Figure 3.7-1, and Table 3.7-6) using a Larson-Davis Model 820 sound level meter, which satisfies the American National Standards Institute (ANSI) for general environmental noise measurement instrumentation.
Traffic noise modeling procedures involved the calculation of existing and future vehicular noise levels at selected noise-sensitive uses in the Project Area vicinity. This task was accomplished using the Federal Highway Administration (FHWA) Traffic Noise Model (TNM).  The model calculates the average noise level at specific locations based on traffic volumes, average speeds, roadway geometry, and site environmental conditions.  The average vehicle noise rates (energy rates) utilized in TNM reflect the latest measurements of average vehicle noise rates for all vehicle classes.  Traffic volumes utilized as data inputs in the noise prediction model were provided through the traffic analysis prepared for this EIR.
Helicopter noise levels were estimated using the Federal Aviation Administration (FAA) Integrated Noise Model (INM).  INM was initialized with project-specific data on helicopter type, number of daily flight operations at SUMC, their approach/departure routes, and the existing and proposed future helipad locations.  The noise analysis produced existing and future-with-project Ldn and SEL noise contours for the project site vicinity.

Construction noise and vibration levels were quantified using equipment noise reference levels and modeling techniques developed by the FTA.

Standards of Significance
Based on significance thresholds determined by the City of Palo Alto, the Projects would result in a significant noise impact if they would:  [NOTE:  Overall, the significance criteria need to reflect the City’s standard criteria.  Use of inconsistent standards results in a confusing analysis.  The author has repeatedly misstated and misapplied the standards.]
Construction

· Generate construction noise exceeding the daytime background Leq at sensitive receptors by 10 dBA or more. [NOTE:  As previously noted, the construction hours limitations are not significance standards and can be waived by the City through an exception permit.  Please use the 10 dBA increase that the City presented as its standard in May 2007 and used in the Mayfield Development Agreement EIR.]
· Generate construction noise before or after the hours of 8:00 AM and 6:00 PM on Monday through Friday, before or after the hours of 9:00 AM to 6:00 PM on Saturday, or at any time on Sundays or holidays.  Noise produced by any individual piece of construction equipment that exceeds 110 dBA at 25 feet or noise produced collectively on the construction site that exceeds 110 dBA at any point outside of the construction site property line would also be significant.Expose persons to or generate excessive groundborne vibrations.  The Comprehensive Plan does not contain vibration-control policies, but the City has previously used thresholds of 80 vibration decibels (VdB) at residences and buildings where people normally sleep and 83 VdB at institutional buildings.  That standard is applied here.  
Operations

· Cause the traffic24-hour noise level (i.e., 24 hour average Ldn) to increase by 5.0 decibels (dB) or more in an existing residential area, even if the Ldn would remain below 60 dB;   [NOTE:  These thresholds are not limited to traffic noise and should not be so-limited here.]
· Cause the traffic noise Ldn to increase by 3.0 dB or more in an existing residential area, thereby causing the Ldn in the area to exceed 60 dB; 

· Cause the traffic noise Ldn to increase by 3.0 dB or more in an existing residential area where the Ldn currently exceeds 60 dB;


Cause an increase in noise from other sources (i.e., as produced by “any machine, animal, or device, or any combination of same” according to the City Noise Ordinance) of 6.0 dB, 8.0 dB or 15 dB or more above the local ambient at any point outside the property plane of residential, commercial/industrial or public land uses, respectively, unless the Ordinance’s General Daytime Exception applies to the noise source (i.e., its noise level is less than 70 dBA at a distance of twenty-five feet under its most noisy condition of use during the hours specified in the Ordinance).
Since CEQA allows the consideration of alternative criteria based on valid scientific findings regarding noise and its disruptive effects, additional consideration was given to evaluating project noise impacts based on FTA criteria for vibration and incremental noise from surface transportation sources, and to the use of alternative descriptors and standards developed by FICAN relating to the disruptive potential of helicopter overflights.

Expose persons to or generate excessive groundborne vibrations.  Since the Comprehensive Plan does not contain vibration-control policies, this analysis applies the FTA vibration impact thresholds for residential and vibration-sensitive institutional land uses as specified in Table 3.7-7 as standards of significance.

Cause outdoor traffic noise levels at existing residential and other noise sensitive uses to increase by more than the values specified in Table 3.7-6, which vary depending on the existing ambient noise levels.
· [NOTE:  As stated above, Noise Ordinance standards are not significance thresholds and no such significance standard was included on the City’s 5/07 list.  The Comp. Plan Ldn standard covers both construction and stationary source noise.  In addition, the ADEIR misstates these standards by asserting that they apply to noise reaching, rather than generated on, the specified land uses.  This has resulted in a confusing, inaccurate and wholly deficient analysis.][NOTE:  This use of FTA is inconsistent with Comp. Plan standards and with the significance standards the City presented in May 2007.  No prior City EIR has created this inconsistency.]Cause excessive increases in sleep disturbance in residential neighborhoods affected by noise from medical helicopter operations at the Main SUMC Site according to FICAN data specified in Table 3.7-3.  [NOTE:  Table 3.7-3 is descriptive, not prescriptive.  What does the City consider to be excessive increase in sleep disturbance?  The text indicates 2% sleep disturbance is acceptable, but please indicate where  the line is.]]
Environmental Analysis

NO-1.
Construction Noise: 

· Construction of the SUMC Project would create a substantial temporary increase in ambient noise levels on the SUMC Sites and the vicinity compared to existing ambient noise levels.  The noise increase would be a significant impact due to sensitive uses on the Main SUMC Site.  (S)

· Construction of the Shopping Center Project would create a substantial temporary increase in ambient noise levels on the Shopping Center Site and the vicinity compared to existing ambient noise levels, but no noise-sensitive land uses would be affected.  The noise increase would be a less-than-significant impact.  (LTS)

SUMC Project

2025 Full Buildout
 [NOTE:  Please see comments in other chapters.  It is confusing to present 2025 and 2015 scenarios for construction impacts.  We recommend considering construction effects without this distinction, similar to the Visual Quality section.]Construction of the SUMC Project is anticipated to occur over approximately 12 years. Approximately 1.2 million square feet of existing buildings would be demolished. Construction activities would include demolition, site preparation, grading, placement of infrastructure, placement of foundations for structures, and fabrication of structures.  Demolition and construction activities would require the use of heavy trucks, excavating and grading equipment, concrete breakers, concrete mixers, and other types of mobile and stationary construction equipment.  

There is currently one residential land use in the project vicinity that could be affected by noise from construction activities: the 1100 Welch Road apartments, approximately 200 feet from the Main SUMC Site.  However, the existing on-site medical facilities and offices would be as close as 25 feet from the demolition and construction activities. Another residential land use, the east end of the Stanford West Apartments, is located approximately [quantify] feet from the Durand Way portion of the Main SUMC Site, but those apartments are across Sand Hill Road from the Main SUMC Site.  [NOTE:  Please state whether distance and traffic noise would be sufficient to mask construction noise at this location.]
[NOTE:  The ADEIR’s new approach to on-site noise still does not work.  1.  The new effort to use section 9.10.030 as a significance threshold is unsustainable because the SUMC Main Site is not residential, the “property plane” language of the Ordinance is not addressed, and construction during normally permitted construction hours is exempt from section 9.10.030.  2.  The ADEIR still implies that an individual hospital patient could be exposed to construction noise for 12 years, which is absurd.  3.  There is no recognition that hospitals regularly undergo construction projects and that SHC and LPCH will, as a matter of health care practice, minimize noise impacts on individual patients.]
The noise impacts of a project are defined as effects on sensitive receptors outside the project boundaries rather than those on the project site itself.  However, because the SHC and LPCH would continue to operate during construction, hospital patients at the Main SUMC Site would experience construction noise.  The vast majority of hospital patients stay in the hospital for a short time and, therefore, would not experience construction noise over a period of weeks or months.  In addition, hospitals regularly undergo construction projects while remaining open to patients, and hospital professionals are accustomed to minimizing the effects of construction noise on patients so as to avoid negative effects on their recovery.  Nevertheless, because of the sensitivity of hospital patients, they are considered sensitive receptors for purposes of analyzing construction noise associated with the SUMC Project.  [NOTE:  We do not agree this is appropriate under CEQA, but given that this impact has remained despite this comments in the prior version, we have attempted to provide some context and rationale for evaluating it in this manner here.]
Construction of the SUMC Project would need to comply with the Palo Alto Municipal Code, which requires that, unless an exception permit is obtained, construction hours to be limited to 8:00 AM to 6:00 PM Monday through Friday, 9:00 AM to 6:00 PM on Saturday, and that construction activity be prohibited altogether on Sundays and holidays.  Further, theIt is anticipated that the SUMC Project sponsors would seek exception permits to allow construction outside the City’s normally permitted construction hours.  Such an exception would, for example, allow SUMC Project weekday construction workers to begin and end their workday before the peak AM and PM traffic hours, thereby reducing peak-hour traffic on local Palo Alto and Menlo Park streets as is described in the Transportation section.  It could also allow the SUMC Project sponsors to add construction shifts, which would allow the statutorily mandated hospital improvements to be completed on an expedited basis. 
The Municipal Code would limit noise from any individual piece of construction equipment to 110 dBA at 25 feet, and total noise from construction activity to 110 dBA at any point outside the construction site property line.

The SUMC Project application65 indicates that heavy-duty equipment such as excavators, a drill rig, concrete mixers, and pump trucks would be used during the demolition of existing buildings, foundations, and below-grade work. It is not anticipated that pile-driving activities would be required for the SUMC Project because the geotechnical reports for the SUMC Sites did not recommend pile driving due to the ability of the underlying geologic units to safely support shallow foundations.  As such, no noise or vibration from pile-driving is expected.  Table 3.7-9 provides average noise levels for standard construction equipment.  As shown, even without implementation of feasible noise control mitigations, noise levels from any piece of equipment would not be expected to approach or exceed 110 dBA.  Average noise levels at sensitive receptors on site (e.g., the existing SUMC facilities containing patient care units, medical offices) and off site would vary by construction phase and depend on the equipment used, the duration of the construction phase, and the proximity of construction activity to the receptors.  It is very unlikely that multipleMultiple pieces of construction equipment wouldmay be simultaneously working in close proximity to each other and to the project site boundary.  However, even if this were to occur, the resulting noise would be unlikely to approach or exceed the Municipal Code’s 110 dBA off-site limit.  For example, it would take 100 backhoes or 50 jackhammers, each operating in close proximity to each other and at the individual uncontrolled levels reported in Table 3.7-9 before they would exceed 110 dBA at 25 feet.  It is not credible that the Noise Ordinance standard would be exceeded given the equipment type and numbers likely to be used for projectProject construction.  There would be an additional margin of safety for actual noise-sensitive uses near the SUMC Sites because the nearest of them are 200 feet from the project site boundary.  Further, all construction truck traffic must conform to the City of Palo Alto Trucks and Traffic Ordinance (City Municipal Code, Section 10.48) that specifies truck routes.  Consequently, construction noise at off-site receptors would have a less-than-significant impact
 [NOTE:  This discussion focuses on the 110-dBA Noise Ordinance standard.  The impact discussion should next focus on whether the project would cause a 10-dBA Leq increase at 1100 Welch Road or Stanford West Apartments per the significance standard that the City normally uses for construction noise.]  
	Table 3.7-9
Average Noise Levels and Abatement Potential of Construction Equipment Noise 
at 50 and 100 Feet (dBA)

	Equipment
	Noise Level at
25 Feet
(Before Mitigation)
	With Feasible 
Noise Controla
(After Mitigation)
	Noise Level at
50 Feet
(Before Mitigation)
	With Feasible 
Noise Controla
(After Mitigation)

	Earthmoving
	
	
	
	

	Front Loaders 
	85
	81
	79
	75

	Backhoes
	91
	81
	85
	75

	Dozers
	86
	81
	80
	75

	Tractors
	86
	81
	80
	75

	Scrapers
	94
	86
	88
	80

	Graders
	91
	81
	85
	75

	Trucks
	97
	81
	91
	75

	Pavers
	95
	86
	89
	80

	Materials Handling
	
	
	
	

	Concrete Mixer
	91
	81
	85
	75

	Concrete Pump
	88
	81
	82
	75

	Crane
	89
	81
	83
	75

	Derrick
	94
	81
	88
	75

	Stationary
	
	
	
	

	Pumps
	82
	81
	76
	75

	Generator
	84
	81
	78
	75

	Compressors
	87
	81
	81
	75

	Impact
	
	
	
	

	Jack Hammers
	94
	81
	88
	75

	Pneumatic Tools
	92
	86
	86
	80

	Other
	
	
	
	

	Saws
	84
	81
	78
	75

	Soil Vibrators/
Compactors
	82
	81
	76
	75

	Source:
U.S. Environmental Protection Agency, Noise from Construction Equipment and Operations, Building Equipment, and Home Appliances, December 1971.
Note:

a.
Feasible noise control methods include selection of quieter procedures or machines and implementation of noise-control features requiring no major redesign or extreme cost, such as equipment mufflers.



The City Noise OrdinanceComprehensive Plan does not provide a quantitative standard for judging the significance of noise impacts to noise-sensitive receptors that would remain on a construction site over the course of construction.  However, it does specify a 6 dBA not-to-exceed standard for a noise increase caused by any source adjacent to or near residential property.  Although the SUMC would not be classified as residential land use, a hospital contains many uses that are noise-sensitive for the same reason that residential uses are noise-sensitive [NOTE:  The remainder of this paragraph reflects a poor reading of the noise ordinance.  The cited section applies to noise emanating from a residential property.  We have tried to revise to address what seems to be the issue that the City and/or PBSJ have identified, but continue to disagree as to whether this is a CEQA issue.]  A hospital is a noise-sensitive use  (e.g., patients need to sleep).  Thus, it would seem reasonable to use this standard as a benchmark for judging the potential for significant disruption of on-site noise-sensitive activities by project construction activity.  Occupants of the site include in-patients who sleep and temporarily dwell at the site.  Project construction activities would occur continuously for over a period of about 12 years, which   [NOTE:  The same patients would not be onsite for 12 years.]  Onsite construction would expose on-site noise-sensitive uses (especially the inpatient hospital uses at SHC and LPCH) to high noise levels from operation of multiple pieces of construction equipment working simultaneously over long time periods. These high levels, which could easily be 610 dBA or higher than the exiting ambient noise levels on the Main SUMC Site, wouldcould be an on-going source of annoyance for on-site sensitive land uses associated with the hospitals  hospital patients. Therefore, construction noise would be significant for on-site noise-sensitive receptors. 

2015 Partial Buildout
Construction of the SUMC Project at 2015 would have similar noise impacts to those identified in the 2025 full buildout scenario. Consequently, construction noise impacts at on-site noise-sensitive receptors would be significant.
Mitigation Measure.  Although the following mitigation measures would not reduce construction noise impacts to on-site sensitive receptors to less-than-significant levels, their implementation is recommended because they could have beneficial effects on noise levels at both on-site and off-site sensitive receptors.  However, on-site noise-sensitive uses, especially the inpatient hospital uses at SHC and LPCH, could be routinely exposed to noise levels 6 dBA or higher than existing ambient noise levels.  Thus, complete avoidance of the disruptive effects of construction noise can not be guaranteed, though Table 3.7-9 shows the lower noise levels that could be achieved with the implementation of noise control strategies.they would lessen construction-related noise.  [NOTE:  Mitigation is required if it would reduce an impact, even if it would not get you to LTS.]  Construction noise impacts on-site would be significant and unavoidable. (SU) 
A.NO-1.1
Implement Best Management Practices to Reduce Construction Noise.  The SUMC Project sponsors shall incorporate the following practices into the construction documents to be implemented by the project contractor:
a.
Provide enclosures such as heavy-duty mufflers for stationary equipment, shrouding or shielding for impact tools, and barriers around particularly noisy operations on the site. 

b. Use quiet construction equipment whenever possible, particularly air compressors.

c. Provide sound-control devices on equipment no less effective than those provided by the manufacturer.

d. Locate stationary equipment, material stockpiles, and vehicle staging areas as far as practicable from sensitive receptors.

e.
Prohibit unnecessary idling of internal combustion engines.

f.
Require applicable construction-related vehicles and equipment to comply with the City’s truck route ordinance. 

g.
Designate a noise disturbance coordinator who shall be responsible for responding to complaints about noise during construction. The telephone number of the noise disturbance coordinator shall be conspicuously posted at the construction site and shall be provided to the City.  Copies of the construction schedule shall also be posted at nearby noise-sensitive areas.

Shopping Center Project

Construction of the Shopping Center Project wouldis projected to be completed by 2015. Construction activities would include development of 240,000 square feet of retail and restaurants, plus 120,000 square feet in a 120-room hotel and associated parking. The Shopping Center Project would not require significant demolition activities toof existing restaurant or retail structures; however, demolition would occur at one parking garage facility located at Quarry Road and Arboretum Road. Construction activities would be similar to the SUMC Project in thatfor the Shopping Center Project would require the long-term use of multiple pieces of heavy-duty construction equipment.  [NOTE:  The proposed comparison between projects does not add anything to the analysis and is misleading in light of significant differences between the projects in terms of the duration and extent of construction.] No pile-driving is expected for the Shopping Center Project, although there is a possibility that Site-specific soils and Project-specific structural designs might require it. [NOTE:  Because we cannot rule out the possibility that pile-driving will be necessary, please provide standard mitigation measures associated with pile-driving.] The closest sensitive receptor to the Shopping Center Project is El Camino Park, which is an active recreational park located across El Camino Real.  Other sensitive receptors would include the residential land uses along Sand Hill Road across from the site and the trail along San Francisquito Creek.  However, the distance from the Shopping Center Site to these sensitive receptors is 100 feet or greater and they are all exposed to traffic noise from the adjacent roadways.  Construction at the Shopping Center Site would be separated from noise-sensitive hospital uses at the Main SUMC Site by at least 1,200 feet and two streets, so would not be expected to affect noise levels at the hospitals.
Construction of the Shopping Center Project would have to comply with the City Noise Ordinance, which requires that construction hours to be limited to 8:00 am to 6:00 pm Monday through Friday, 9:00 am to 6:00 pm on Saturday, and that construction activity be prohibited altogether on Sundays and holidays.  It is very unlikely that unless an exception permit is obtained.  While multiple pieces of construction equipment wouldmay be simultaneously working in close proximity to each other and to the project site boundary, resulting noise levels would be very unlikely to approach or exceed the Municipal Code’s 110 dBA off-site limit.  Also, unlike the SUMC, the Shopping Center does not contain the noise-sensitive uses that are commonlocated at the SUMC.  Consequently, construction noise would be less than significant at receptors on or off the Shopping Center Project Site.

Implementation of mitigation measures similar to those specified for the SUMC in A.NO-1.1 is recommended for the Shopping Center Project because they would have beneficial effects on noise levels at both on-site and off-site receptors.  
NO-2.
Vibration Impacts.
[NOTE:  No mitigation measure are warranted based on the LTS conclusion.]NO-2.
Construction Vibration.
· Construction of the SUMC Project would not generate groundborne vibration levels that could impact on-site offsite  sensitive receptors and adversely affect the Hoover Pavilion.  Vibration impacts thus would be less than significant. (S)LTS)  [NOTE:  The significance conclusion appears to be based on the effect on Hoover Pavilion, which is fully addressed in the Cultural Resources section, and should not be addressed again here.]
· Construction of the Shopping Center Project would not generate groundborne vibration levels that could impact offsite sensitive receptors or damage structures.  Vibration impacts would be less than significant.  (LTS)

SUMC Project

2025 Full Buildout
Construction activities cause varying degrees of ground vibration depending on the equipment and methods employed.  Such ground vibrations diminish in strength with distance from the source.  Ground vibrations from construction activities can be strong enough to damage adjacent existing structures in some case, but their effects are more usually limited to annoyance to occupants of nearby buildings.  Annoyance potential is generally related to vibration velocity levels expressed in vibration decibels (VdB).  However, the potential for structural damage is generally assessed in relation to the peak particle velocity (ppv).
The vibration velocity levels for the types of construction equipment that would operate within the SUMC Sites during construction are shown below in Tables 3.7-10 and 3.7-11. Since constructionConstruction equipment, including large bulldozers, could operate within 25 feet of existing patient care facilities and medical offices on the SUMC Site, vibrationimmediately adjacent to S0M research facilities and farther (25 feet for more) from buildings in use by hospital inpatients and outpatients.  Vibration levels from such equipment could reach as high as approximately 87 VdB onsite, as shown in Table 3.7-10.  As shown in Table 3.7-8 above, the human response to vibration levels of 85 VdB are typically acceptable if vibration occurs infrequently    On the Main SUMC Site, this level of vibration would be considered significant, even if it were infrequent, if it came from an off-site source, because it would exceed 80 VdB at buildings where people normally sleep and 83 VdB at institutional buildings.  These vibration levels would not, however, be expected to occur at night in close proximity to the hospital buildings, and the SoM can adjust its research operations to avoid any effects from construction vibration noise on the SUMC Main Site.  Vibration levels at off-site sensitive receptors such as 1100 Welch Road would not reach 80 VdB, so the impact would be less than significant.

	Table 3.7-10
Vibration Source Levels for Construction Equipment

	Construction Equipment
	Approximate VdB at 25 feet

	Large Bulldozer
	87

	Truck
	86

	Jackhammer
	79

	Small Bulldozer
	58

	Source: HMMH, 2006.


Construction activities planned near the Hoover Pavilion include demolition, excavation, trenching, soil compaction, site grading, and the erection of new structures.  Vibration from these activities have the potential to cause architectural or structural damage to the Hoover Pavilion, which is eligible for listing on the National Register of Historic Places and California Register of Historical Resources (seePotential vibration effects on the historic Hoover Pavilion Building are addressed in Section 3.8, Cultural Resources).  Though no pile-driving is expected, demolition of small sheds and storage facilities would occur as close as 20 feet from the Hoover Pavilion.  Also, a new medical office building and garage would be erected as close as 50 feet from the Hoover Pavilion. Table 3.7-11 summarizes the ground motion caused by various types of construction equipment in ppv. At 25 feet, heavy-duty construction equipment such as a large bulldozer would produce vibration levels of approximately 0.089 ppv inches/second.  The vibration damage criterion for buildings “extremely susceptible to vibration damage” is 0.120 in/sec.7  The Hoover Pavilion is classified as extremely susceptible to vibration damage for the purposes of this analysis because it is a significant historic structures that appears eligible for listing. This damage threshold could be exceeded if large bulldozers and other similar equipment were to operate within 20 feet of the site.  Therefore, there is a potential for damage to the Hoover Pavilion.  Consequently, construction vibration could have a significant impact on the Hoover Pavilion..  [NOTE:  It is double-dipping to call out the same impact as significant here and in Cultural Resources.  The impact should be addressed in Cultural Resources because it pertains to the effects on architectural features of a historic building.  Please simply refer the reader to that section.  We have commented on this impact and mitigation in the Cultural Resources section.]  
	Table 3.7-11
Vibration Source Levels for Construction Equipment

	Equipment
	Peak Particle Velocity at 25 Feet (in/sec)

	Large bulldozer
	0.089

	Loaded trucks
	0.076

	Jackhammer
	0.035

	Small bulldozer
	0.003

	Source:
Harris Miller, Miller & Hanson, Inc.  Transit Noise and Vibration Impact Assessment, Chapter 12 Noise and Vibration During Construction, May 2006.



2015 Partial Buildout
The proposed construction at the Hoover Pavilion Site and construction of the hospitals would be completed by 2015, followed by the demolition of the Stone Building complex.  Thus, the SUMC Project up to the 2015 point of construction would have the potential for the same vibration impacts as stated above for full buildout.  Consequently, construction vibration impacts on the Hoover Pavilion are significant. 
Mitigation Measure. Mitigation Measure A.CR-1.1 in Section 3.8, Cultural Resources, would establish a perimeter of construction fencing around the Hoover Pavilion at a minimum of 25 feet to establish a protective buffer around the building.  No construction activities or staging of equipment would be allowed within this 25 foot buffer except for the removal of the sheds and storage facilities noted above as being within approximately 20 feet of the building.  The demolition of these sheds and storage facilities would be accomplished manually without the use of vibration causing equipment.  Implementation of these measures would greatly reduce the potential for vibration damage to the Hoover Pavilion and this impact would become less than significant. (LTS) 
  Shopping Center Project

The closest vibration-sensitive receptorreceptors to the Shopping Center Project is El Camino Park, which is located approximately 100 feet across El Camino Real from the Shopping Center Site.  Other nearby sensitive receptors includeare residential land uses along Sand Hill Road across from the site and the recreational trail along San Francisquito Creek, the closest of which are also about 100 feet from the site..  [NOTE:  There’s no indication that parks or trails are vibration-sensitive.  See Table 3.7-8.]
At a distance of 100 feet, vibration levels associated with typical construction activities would be at most 0.011 ppv or 69 VdB.869 VdB.6  [NOTE:  see above, please include pile driving analysis.]  These levels would fall far short of FTA criteriathe significance standard for vibration impact.  The nearest on-site receptors would be at the commercial areas of the Shopping Center, which are not considered to be vibration-sensitive. Therefore, construction vibration impacts from the Shopping Center Project would be less than significant. 

NO-3.
Transportation SourceOperational Noise Impacts:

· Increased traffic and helicopter noise levels due to implementation of the SUMC Project would be less than significant. However, noise from ambulances due to implementation of the SUMC Project would increase along Sand Hill Road west of El Camino Real and it would increase roadside noise levels by an amount considered unacceptable under the policies of the City Comprehensive Plan. (SU)Operation of the SUMC Project would not cause increases in noise at residential receptors in excess of Palo Alto Comprehensive Plan standards.  [NOTE:  The LTS conclusion is inserted because that is the most likely outcome when ambulance noise is properly analyzed.  If proper analysis shows a significant impact, please revise.]
· Increased traffic noise levels due to implementationOperation of the Shopping Center Project would not increase ambient noise levels greater than specified by applicable cause increases in noise at residential receptors in excess of Palo Alto Comprehensive Plan  standards.  (LTS)

SUMC Project

Under the Palo Alto Comprehensive Plan, a project’s noise impacts during operations are considered significant if they increase Ldn in an existing residential area by 5.0 dB, even if the resulting Ldn would remain below 60 dB.  Impacts are also significant if the Ldn increase in the residential area is 3.0 dB where: 1) existing Ldn exceeds 60 dB, or 2) the project would cause the Ldn to exceed 60 dB.  For SUMC Project operations, the noise sources that could increase noise levels in residential areas are vehicle traffic, helicopters, ambulance sirens, and stationary equipment on the SUMC Project Sites.
2025 Full Buildout

Vehicular Traffic. Traffic noise is of most concern in areas where noise-sensitive receptors (e.g., residential areas) are adjacent to major project siteProject access roads.  For this analysis, the roadway segments of most concern are Sand Hill Road, El Camino Real, Embarcadero Road, University Avenue, and Alma Street.  According to the Transportation Analysis prepared for the SUMC Project (see Appendix C), the SUMC Project would substantially increase traffic volumes along these roads. with a corresponding increase in traffic noise. Existing traffic noise levels along the identified roadway segments are presented in Table 3.7-12, which shows that noise levels along all but Sand Hill Road already exceed the City’s guideline of 60 dBA for residential land uses. The changes in noise levels expected by the year 2025 are also shown.  The SUMC Project-related traffic would increase local noise levels along roadways most effected by Project traffic by a maximum of 0.1 dBA.  The increase in noise would not exceed the City of Palo Alto Comprehensive Plan’s 3 dBA standard or the FTA variable criteria shown in Table 3.7-7. Therefore, the SUMC Project’s traffic noise impacts would be less than significant.   along these roadways.
[NOTE:  Please quantify traffic noise increase at 1100 Welch so that traffic noise at this location can be combined with noise increases from other sources such as ambulances and onsite equipment.]
	Table 3.7-12
Modeled Motor Vehicle Noise Levels (Ldn) at 
Selected Locations (2025 SUMC Project) (dBA)a

	Roadway Segment
	Receptor
	Existing
	2025 Without Project
	2025 Baseline plus SUMC
	Increase over Existing
	SUMC Contribution

	Sand Hill Road, east of Pasteur Drive (Location 1 on Figure 3.7-1)
	Residential
	55.4
	56.6
	56.7
	1.3
	0.1

	El Camino Real, south of Cambridge (Location 2 on Figure 3.7-1)
	Residential
	73.3
	74.0
	74.1
	0.8
	0.1

	Embarcadero, south of El Camino Real (Location 3 on Figure 3.7-1)
	Residential
	68.4
	69.9
	69.4
	1.0
	-0.5

	University Avenue, north of Bay Road (Location 4 on Figure 3.7-1)
	Residential
	68.7
	69.8
	69.8
	1.1
	0.0

	Alma Street, south of Hamilton Avenue (Location 5 on Figure 3.7-1)
	Residential
	64.6
	65.0
	65.0
	0.4
	0.0

	Source:
PBS&J, 2008.

Notes:


NA = not available
a.
Traffic volumes provided by AECOM Transportation.



Helipad Operations. Under the SUMC Project, heliport operations would increase by 28 percent by 2025 (with essentially all this increase happening2025,[NOTE:  Please review the SUMC Application at Tab 5, page 6, which quantifies the increase in 2015.  The assumption that all occurs by 2015) is not correct.], specifically from the existing 2,120 annual helicopter trips (six daily trips) to 2,714 (seven daily trips, an increase of about one trip per day).  [NOTE:  Please cite SUMC Application at Tab 5, page 6.]  These helicopter trips could occur during daytime or nighttime because they are mostly emergency-related.  A minimal amount of new helicopter trips would beTrips associated with refueling and maintenance and refueling at the Palo Alto Municipal Airport.are included in these projections.  [NOTE:  Refueling also must occur at night so the helicopters have fuel in the event there is a second nighttime emergency requiring their use.]
The helicopter approach and departure paths would generally remain the same as current paths.  That is, departures would proceed northward initially, just short of Sand Hill Road, where the helicopter would turn to the southwest over the Stanford University campus.  The approach path to the heliport is from the southwest.  According to the SUMC Project application, flight paths are designed to avoid residential areas where possible.  To help mitigateminimize noise concerns, the helicopter is typically flown at a minimum height of 1,500 feet until descent within the immediate SUMC Site area.  This pattern would continue with implementation of the SUMC Project. As shown in Figure 2‑10 in Section 2, Project Description, the new heliport would be located on the roof of the new SHC hospital building at a height of 130 feet.  As previously stated, the existing heliport is designed to accommodate one helicopter arrival or departure at a time, and the maximum helicopter size is 57 feet long and 12,000 pounds.  It is anticipated that helicopters regularly using the new heliport would have the same specificationsbe the same size as existing helicopters.  However, the new heliport will be constructed to accommodate a helicopter of up to 22,000 lbs due to requirements at a hospital be able to accommodate larger helicopters in the event of a natural disaster or other large-scale emergency.  The SUMC Project sponsors anticipate that the existing heliport could remain operational after project construction in order to accommodate organ transport to LPCH.  Retention of the existing heliport would not increase the number or frequency of helicopter flights to the SUMC compared with a scenario in which the existing heliport is decommissioned.  This is because helicopter trips are correlated with the patient census, not the number of landing pads.  The new heliport would be the primary heliport, and would be used for patient transfer to the Emergency Department.  

The noise analysis assumes all helicopter trips would occur at the new heliport.  This is a conservative assumption because it concentrates the trips in a new location, which would tend to maximize the degree of difference in impacts compared with the existing condition.
Helicopter noise modeling was performed to identify the areas most affected by helicopter operations.  As previously stated, the majority of the helicopter operations involve medical emergencies, which could occur anytime during day or night.  Figures 3.7-2a and 3.7-3a provide the existing and future noise contours from helipad operations, which show that the existing and future 60 dBA Ldn helicopter noise contours do not and would not extend into the residential areas north of Sand Hill Road, although the future 60 dBA Ldn contour would just include the easternmost portion of the 1100 Welch Road apartments.  The increase in Ldn at the 1100 Welch Road Apartments if all helicopter flights were shifted from the existing to the proposed helipad site would be __ dB. [NOTE:  Please calculate.]  If the existing helipad remains in service along with the proposed helipad, noise impacts at the 1100 Welch Road Apartments would be slightly lower because fewer flights would land at the new helipad.  
[NOTE:  Move this discussion down to Impact NO-4.  It goes with the sleep disturbance criterion, not this one.]A comparison of Figures 3.7-2b and 3.7-3b [NOTE:  Previous comment re contours on Fig. 3.7-2b also applies to Fig. 3.7-3b:  contours shouldn’t extend off the end of the page.] show that the exposure of the surrounding area to helicopter noise above 85 dBA SEL would stay approximately the same as it is under existing conditions.  The standard noise reduction achieved by older residential buildings is typically about 20 dBA from exterior to interior noise.97 Therefore, it can be assumed that residences within the 85 dBA SEL contour shown in Figures 3.7-2b and 3.7-3b would experience an interior noise level of 65 dBA SEL during an individual worst-case helicopter flyover.  As shown in Table 3.7-3, the average probability of sleep disturbance associated with this flyover would be about two percent. Thus, increased helicopter operations by about one additional flight per day would not significantly change the sleep disturbance likelihood in surrounding residential neighborhoods.  [NOTE:  As previously stated, the EIR must identify its significance threshold; it’s not enough to say 2% is acceptable.]The helicopter noise increase associated with the SUMC Project would have a less-than-significant impact on sleep.

It also bears noting that the City’s Noise Ordinance (Section 9.10.050) exempts noise associated with “emergencies” from its standards and penalties.  About 95 percent of[NOTE:  This paragraph is unnecessary, but if it is retained, the second sentence should be deleted.  All helicopter trips would be emergency-related.are emergency related; it can’t be the City’s intent to allow helicopters to transport patients and organs, but to prosecute maintenance and refueling trips as misdemeanors.]
[NOTE:  The helicopter noise increase will need to be combined w/ traffic noise and ambulance noise at 1100 Welch to reach a final significance conclusion.  Do not reach a conclusion until  you have done the combined analysis.]
Emergency Department (Ambulance) Operations.  As previously stated, the ED would be expanded from 11,700 square feet to 42,30047,892 square feet,108 and the number of treatment spaces would be increased from 38 to 42.51.  In 2006, there were 8,331 ground ambulance trips (23 trips per day) associated with SUMC activities.  Based on this increase in size and treatment spaces, SUMC anticipates annual ED visits to increase from the current 42,522 (8,331 annual ground 


Figure 3.7-3a
Future Day-Night Average Sound Level (DNL) Noise Contours

Figure 3.7-3b
Future Sound Exposure Level (SEL) Contours

ambulance trips or 23 trips per day) to 59,85072,675 (11,97014,244 annual ground ambulance trips or 3239 trips per day) by full occupancy of the hospitals.119  [NOTE:  Please see revisions to project description.  The amount of emergency room space and treatment spaces has been revised based upon design refinements.]
The ED relocation would reroute some of the ambulance trips coming from El Camino Real to use Sand Hill Road (east of Durand Way) in contrast to their current access route via Quarry Road (see Figures 5-1a and 5-1b [Note:  Please make these Project Application figures into figures for this EIR section.]).  This route change would be motivated by the ED relocation and the new two-lane connector road, Durand Way, that would be constructed to provide alternative ambulance access from Sand Hill Road.  As previously stated, residential land uses are located along Sand Hill Road and along at one location on  Welch Road.  A typical SEL of an ambulance passby with the siren engaged, which lasts about 12 seconds, is 112 dBA with an Lmax of about 106 dBA.  One ambulance passby with a siren at this level would have the potential to raise roadside noise along Sand Hill Road from it current peak-hour level of about 57 dBA to about 87 dBA, a 30 dBA increase averaged over 6 minutes (i.e., the period that the City Noise Ordinance uses as its definition of “local ambient” in Section 9.10.020(d)).  This is far higher than the 6 dBA increase that Section 9.10.030(a) defines as the allowable limit for residential uses.  Further, increased [NOTE:  Move this sentence (the SEL discussion) down to Impact NO-4.  It doesn’t belong here.] [NOTE:  As previously noted, this standard is not applicable; section 9.10.030(a) refers to noise generated on a residential site, not noise affecting a residential site.  Effects on residential areas are what the Comprehensive Plan standards address.]  Increased ambulance operations would also  increase the daily average noise levels (i.e., Ldn) along the ambulance routes.  This Ldn increase along the portions of Sand Hill Road that are ambulance routes, assuming thatabout one -third of the 32 future39 daily ambulance trips would use this route with all ambulances using their sirens, would be about 18could occur along this route, and of those trips, one tenth would use their sirens.  As a result, it is assumed that 1.3 ambulance trips per day might pass by this location using sirens.  [NOTE:  These assumptions are incorrect, particularly the assumption that all ambulance trips are with sirens engaged. Please use the corrected assumptions provided.], The resulting increase in noise levels would be about dBA fromLdn over an existing level of about 55 dBA. This is far higher than the 3 to 5 dBA increase that the Comprehensive Plan defines as the allowable limit for residential uses.  Ldn [at what location?].  [NOTE:  Please also quantify increase at 1100 Welch.]  [NOTE:  Please substitute corrected information and be sure to quantify increase in terms of Ldn.]
Mitigation Measure.  Even though the Noise Ordinance Section 9.10.050 exempts noise associated with “emergencies” from its standards and penalties, the Comprehensive Plan policy would take precedence since periodic ambulance siren noise along Sand Hill Road would be a permanent effect introduced by the project’s relocation of the SUMC emergency room.  Thus, no mitigation measures would prevent ambulance noise associated with the SUMC Project, resulting in a significant unavoidable impact.
2015 Partial Buildout
Vehicular Traffic.  The 2015 partial buildout of the SUMC Project would result in generally smaller incremental traffic noise levels compared to those of the 2025 full buildout scenario. Table 3.7-13 indicates that the SUMC Project would contribute a maximum of approximately 0.1 dBA to the overall ambient noise environment; the reduced traffic generated under 2015 conditions would be less than the full buildout conditions. The increase in 2015 would not be significant based on either the Comprehensive Plan or FTA significance criteria.  
[NOTE:  Moved discussion of stationary sources up here and revised.  All operational noise sources affecting a single sensitive source (1100 Welch) need to be combined and the results compared to the Comprehensive Plan standards.]
Mechanical Equipment.  HVAC equipment would be installed at rooftop locations at most of the proposed buildings (see Figure 6-2b [NOTE:  Make Application Fig. 6-2b a figure in this section]), and emergency generators would be installed at several ground-level locations (see Figure 6-1b [NOTE:  Make Application Fig. 6-1b a figure in this section]), .
The noise generated by HVAC equipment can vary substantially according to the type, size, and capacity of the equipment.  Since no project-specific data was available on the exact type, size, capacity and how the HVAC equipment would be distributed among the new SUMC buildings, benchmark noise levels were obtained from rooftop measurements of existing HVAC equipment (as included in Table 3.7-5a), which was assumed to be representative of the new equipment.  In general, HVAC-generated noise levels, as measured near the edge of several buildings at roof-top level, ranged between the mid 60s dBA and the mid 70s dBA.  Most existing HVAC equipment was completely enclosed in penthouses or surrounded by walls, a major purpose of which was to substantially reduce the intensity of the noise radiated from the equipment.  Consequently no HVAC noise was audible at on-site or off-site ground-level locations.  The proposed HVAC equipment would likely achieve the same inaudible levels with proper choice of equipment and acoustical shielding.
The SUMC Project would add 13 new emergency generators (and remove two generators) to the SUMC Project Sites as shown in Figure 2-18 in Section 2, Project Description.  Seven SHC hospital emergency generators would be located across Welch Road from existing residential receptors at 1100 Welch Road.  Existing ambient noise at the Welch Road apartments was measured to be 64.7 dBA during the daytime hours (as shown in Table 3.7-4).  [NOTE:  As previously stated, Ldn is needed because that is the basis for the City’s significance standards per Comp. Plan Policy N-41.]
SUMC’s existing emergency generators are typically run periodically for very limited times for equipment tests and maintenance.  The new generators are likely to have characteristics similar to the current models in type and size with each to be tested once per week for 30 minutes.  
[NOTE:  Please quantify the resulting increase in noise levels (using Ldn as the metric) at the Welch Road apartments.  This noise should be combined with the traffic, ambulance and helicopter noise increases at this location.]
Loading Activity.  As shown in Figure 2-5, a single existing loading area, located off Quarry Road, serves SHC and LPCH at the Main SUMC Site.  This existing loading area would be retained and two more would be added, as shown in Figure 2-10, one to serve as a technology dock (access would be provided from the new interior driveway off of Welch Road), the other to serve the LPCH (truck access to the loading dock would be accessed via a driveway from Quarry Road, just north of Medical Drive).  The demand for deliveries is closely related to the size of the hospital patient population.  Approximately 50 percent of the delivery demand at full buildout would be met by trucks that would be filled to a greater capacity than they are at present.  The remaining demand would be met by increased truck deliveries to the existing loading area at SHC and the new loading area at LPCH, for a total of nine daily deliveries at full buildout and occupancy.  (The technology dock would be used infrequently for major equipment deliveries such as MRI equipment.)
Noise sources at loading areas may include maneuvering and idling trucks, truck refrigeration units, fork lifts, banging and clanging of equipment (i.e., hand carts and roll-up doors), noise from public address systems, and voices of truck drivers and employees.  The maximum noise levels of slow-moving heavy and small trucks range between 70 and 73 dBA at 50 feet.  The maximum noise level associated with loading docks is typically 73 dBA at 75 feet.   But the closest residential uses (i.e., 1100 Welch Road) are more than several hundred feet to the west of any loading dock and the existing or proposed SUMC buildings would block noise propagation from the loading docks to the apartments.  No matter what the noise reference level near the docks or the frequency of loading activity, there is little potential for this noise to be audible at off-site noise-sensitive uses.  
Parking Facilities.  The SUMC Project would demolish some existing parking facilities and construct a total of 2,985 new and replacement spaces within a 970-space SHC underground hospital garage, 500-space SHC underground clinic garage, a 430-space LPCH underground hospital garage, and 1,085-space under- and above-ground structure at the Hoover Pavilion Site.
The majority of the new parking facilities would be underground parking.  Noise generated at the underground parking garages would not be audible to on-site or off-site sensitive noise receptors. There would be one new under- and above-ground parking facility: the 1,085-space structure at the Hoover Pavilion Site.  Noise from the motor vehicles using this garage would not be audible at off-site sensitive noise receptors considering existing local ambient levels.  
[NOTE:  Now please combine traffic, helicopter, ambulance, mechanical equipment, loading, and parking facility noise and state whether the total dBA increase is enough to add 3 dBA Ldn to the current Ldn at 1100 Welch Road, the nearest residential receptor.  (We understand that this is not simply additive due to the masking effects of multiple noise sources.)  Also Stanford West Apartments, if they’re relevant.  If there’s a significant impact, state which of the noise sources is most important, so mitigation can be discussed.  The mitigation measure below must be fitted into a corrected impact analysis if it is to apply.]
Mitigation Measure.  The following mitigation measure would reduce noise impacts to sensitive receptors from HVAC equipment and emergency generators proposed for SUMC Project.  Implementation of this measure would reduce the SUMC Project’s noise impacts at 1100 Welch Road.  (LTS) [NOTE:  Please follow the methodology outlined above to recalculate noise increases before determining whether this mitigation is needed.]
A.NO-3.1
 Shield or Enclose HVAC Equipment and Emergency Generators.  Noise levels from mechanical equipment shall be minimized by proper siting and selection of such equipment and through installation of sufficient acoustical shielding or noise emission controls.  Noise levels for the emergency generators near Welch Road shall be reduced by shielding designed to maximize noise reduction.  [NOTE:  The mitigation should require equipment shielding-- but the standards of the Noise Ordinance are not applicable.]
2015 Partial Buildout
Vehicular Traffic.  The 2015 partial buildout of the SUMC Project would result in generally smaller incremental traffic noise levels compared to those of the 2025 full buildout scenario. Table 3.7-13 indicates that the SUMC Project would contribute a maximum of approximately 0.1 dBA to the overall ambient noise environment; the reduced traffic generated under 2015 conditions would be less than the full buildout conditions. 
	Table 3.7-13
Modeled Motor Vehicle Noise Levels (Ldn) at Selected Locations for 2015 SUMC Project (dBA)a

	Roadway Segment
	Receptor
	Existing
	2015 Baseline
	2015 Baseline plus SUMC
	Increase over Existing
	SUMC Contribution

	Sand Hill Road, east of Pasteur Drive (Location 1 on Figure 3.7-1)
	Residential
	55.4
	55.5
	55.8
	0.4
	0.1

	El Camino Real, south of Cambridge (Location 2 on Figure 3.7-1)
	Residential
	73.3
	73.6
	73.7
	0.4
	0.1

	Embarcadero, south of El Camino Real (Location 3 on Figure 3.7-1)
	Residential
	68.4
	69.2
	68.7
	0.3
	-0.5

	University Avenue, north of Bay Road (Location 4 on Figure 3.7-1)
	Residential
	68.7
	69.2
	69.2
	0.5
	0.0

	Alma Street, south of Hamilton Avenue (Location 5 on Figure 3.7-1)
	Residential
	64.6
	64.7
	64.7
	0.1
	0.0

	Source:
PBS&J, 2008.

Notes:


NA = not available

a.
Traffic volumes provided by AECOM Transportation.



Helicopter and Emergency Department Operations.  Projected  Approximately 60 percent of the 2025 increase in  helicopter and ambulance operations would occur at 2015 as the new helipad, ED, and both hospital expansions would be constructed by 2015.  2015, but operations would not be fully ramped up.  Thus, the resulting noise impacts would be the same aslower than under the 2025 scenario.  Therefore, the noise impacts under the 2015 scenario would be less than significant. 

Shopping Center Project
Vehicular Traffic. For the Shopping Center Project, the same total project traffic volumes used for SUMC would apply to the years 2015 and 2025.  Traffic noise along the selected roadway segments are presented in Table 3.7-14 and the Shopping Center contribution is identified.  Existing noise levels along El Camino Real, Embarcadero Road, Alma Street, and University Avenue exceed the City’s guideline of 60 dBA for residential areas.  The Shopping Center Project would increase local noise levels by a maximum of 0.3 dBA.  The increase in noise from the Shopping Center Project would not exceed the identified significance thresholds of the Comprehensive Plan or the FTA , which would be a less-than-significant impact.
	Table 3.7-14
Modeled Motor Vehicle Noise Levels (Ldn) at 
Selected Locations (2015 Shopping Center Project) (dBA)a,b

	Roadway Segment
	Receptor
	Existing
	2015 Baseline
	2015 Baseline plus SSC
	Increase over Existing
	Shopping Center Project Contribution

	Sand Hill Road, east of Pasteur Drive (Location 1 on Figure 3.7-1)
	Residential
	55.4
	55.7
	56.0
	0.6
	0.3

	El Camino Real, south of Cambridge (Location 2 on Figure 3.7-1)
	Residential
	73.3
	73.6
	73.8
	0.5
	0.2

	Embarcadero, south of El Camino Real (Location 3 on Figure 3.7-1)
	Residential
	68.4
	69.2
	68.7
	0.3
	-0.5

	University Avenue, north of Bay Road (Location 4 on Figure 3.7-1)
	Residential
	68.7
	69.2
	69.2
	0.5
	0.0

	Alma Street, south of Hamilton Avenue (Location 5 on Figure 3.7-1)
	Residential
	64.6
	64.7
	64.7
	0.1
	0.0

	Source:
PBS&J, 2008.
Notes:

NA = not available
a.
Traffic volumes provided by AECOM Transportation.
b.
Noise levels were calculated with TNM at the measured setbacks of the existing residential buildings.  CNEL was calculated through an FTA methodology that assumes CNEL is 2 dBA less than the PM peak hour Leq in the absence of more detailed measurement data.



NO-4.
Operational (HVAC Equipment, Emergency Generators, Loading and Parking) Noise Impacts:   

Operational noise generated by the SUMC Project could potentially increase ambient noise levels within the Project Area and result in a significant impact.  (S)

Operational noise generated by the Shopping Center Project could potentially increase ambient noise levels within the Project Area, but would result in a less-than-significant impact.  (LTS)
SUMC Project
2025 Full Buildout
Mechanical Equipment.  HVAC equipment would be installed at rooftop locations for most of the proposed SUMC Site buildings (see Figure 6-2b), while a number of emergency generators would be installed at several ground-level locations (see Figure 6-1b).
The noise generated by HVAC equipment can vary substantially according to the type, size, and capacity of the equipment.  Since no project-specific data was available on the exact type, size, capacity and how the HVAC equipment would be distributed among the new SUMC buildings, benchmark noise levels were obtained from rooftop measurements of existing HVAC equipment (as included in Table 3.7-5a), which was assumed to be representative of the new equipment.  In general, HVAC-generated noise levels, as measured near the edge of several buildings at roof-top level, ranged between the mid 60s dBA and the mid 70s dBA.  Most existing HVAC equipment was completely enclosed in penthouses or surrounded by walls, a major purpose of which was to substantially reduce the intensity of the noise radiated from the equipment.  Consequently no HVAC noise was audible at on-site or off-site ground-level locations.  The proposed HVAC equipment would likely achieve the same inaudible levels with proper choice of equipment and acoustical shielding, but significant HVAC noise impact to on-site and off-site noise-sensitive receptors could occur otherwise.     
The SUMC Project would add 13 new emergency generators to the SUMC Sites as shown in Figure 2-18 in Section 2, Project Description.  Seven SHC hospital emergency generators would be located across Welch Road from existing residential receptors at 1100 Welch Road.  Existing ambient noise levels at the Welch Road apartments was measured to be 64.7 dBA during the daytime hours (as shown in Table 3.7-4).  
SUMC’s existing emergency generators are typically run periodically for very limited times for equipment tests and maintenance.  The new generators are likely to have characteristics similar to the current models in type and size with each proposed to be tested once per week for 30 minutes. The City Noise Ordinance (Sections 9.10.030, 9.10.040, and 9.10.050) would limit their noise intrusions on residential, commercial/industrial and public property to 6 dBA, 8dBA, and 15 dBA above local ambient, respectively.  These limits could be waived under the General Daytime Exception (Section 9.10.60 (a)) if the generators did not produce noise levels exceeding 70 dBA at a distance of 25 feet.  
If  the generators were allowed to increase noise levels at the nearest residential property by 6 dBA, it would raise their daytime noise exposure to approximately 70 dBA.  While the proposed generators would be in compliance with the City’s Noise Ordinance in this case, the generators would create a noticeable increase in noise levels at the residences, which could be a recurring annoyance to nearby residents when the generators are tested.  This could be a potentially significant noise impact.  However, if the generators were to meet the City’s General Daytime Exception standard (i.e., maximum noise level of 70 dBA at 25 feet), ambient noise levels at the residential receptors would increase by only about 0.3 dBA above existing noise levels.  This increase would have a far lower potential for a significant noise impact.
Since the proposed emergency generators would operate under a very restrictive testing schedule (which most likely would occur during weekday daytime hours) and could likely attain the General Daytime Exception standard of 70 dBA set by City Noise Ordinance through implementation of widely available noise control measures (i.e., installation of mufflers, sound walls, acoustically rated enclosures, etc.) that are now being routinely implemented for existing HVAC noise sources on site, it is likely that generator noise could be sufficiently reduced by the mitigation identified below to avoid a significant noise impact. 
Loading Activity.  As shown in Figure 5-3a, a single existing loading area, located off Quarry Road, serves the Main SUMC Site.  This existing loading area would be retained and two more would be added, as shown in Figure 5-3b, one to serve the new SHC hospital (access would be provided from the new interior driveway off of Welch Road), the other to serve the LPCH (truck access to the loading dock would be accessed via a driveway from Quarry Road, just north of Medical Drive).  Because the demand for deliveries is closely related to the size of the hospital patient population, there would be an increase in loading trips proportional to the projected increase in patient population.  Approximately 50 percent of the delivery demand at full buildout would be met by trucks that would be filled to a greater capacity than they are at present.  The remaining demand would be met by increased in truck deliveries to the loading areas, for a total of nine daily deliveries at full buildout and occupancy. 

Noise sources at loading areas may include maneuvering and idling trucks, truck refrigeration units, fork lifts, banging and clanging of equipment (i.e., hand carts and roll-up doors), noise from public address systems, and voices of truck drivers and employees.  The maximum noise levels of slow-moving heavy and small trucks range between 70 and 73 dBA at 50 feet.  The maximum noise level associated with loading docks is typically 73 dBA at 75 feet.   But the closest off-site residential uses (i.e., the H.O.M.E. Apartments on Welch Road) are more than several hundred feet to the west of any loading dock and the existing or proposed SUMC buildings would block noise propagation from the loading docks to the apartments.  No matter what the noise reference level near the docks or the frequency of loading activity, there is little potential for this noise to be audible at off-site noise-sensitive uses.  Any noise reaching the closest off-site residential areas would fall far short of the 6 dBA increment identified by the City Noise Ordinance. Thus, noise impacts from the existing or proposed loading docks and increased loading activity there would be less than significant.
Parking Facilities.  The SUMC Project would demolish an equivalent of 674 occupied spaces at the Main SUMC Site’s Parking Lot 3, Falk Lot 5, and at the Hoover Pavilion Site.  In addition, parking spaces at the 1101, 701, and 703 Welch Road properties would be demolished (these spaces are not within the current SUMC inventory).  The SUMC Project would construct a total of 2,985 new spaces within a 970-space SHC underground hospital garage, 500-space SHC underground clinic garage, a 430-space LPCH underground hospital garage, and 1,085-space above-ground garage at the Hoover Pavilion Site.
The majority of the new parking facilities would be underground parking.  Noise generated at the underground parking garages would not be audible to on-site or off-site sensitive noise receptors. There would be one new surface parking facility: the 1,085-space garage at the Hoover Pavilion Site.  Noise of the motor vehicles using this garage would not be audible on-site or off-site sensitive noise receptors considering existing local ambient levels.  Therefore, noise impacts associated with activities within the proposed parking facilities would be less than significant.
Mitigation Measure.  The following mitigation measure would reduce noise impacts to nearby on- and off-site sensitive receptors from HVAC equipment and emergency generators proposed for SUMC Project.  Implementation of this measure would ensure that such noise impacts would be less than significant.  (LTS)
A.NO-4.1
 Shield or Enclose HVAC Equipment and Emergency Generators.  Noise levels from mechanical equipment shall be minimized to the degree required by the City Noise Ordinance by proper siting and selection of such equipment and through installation of sufficient acoustical shielding or noise emission controls.  Noise levels for the emergency generators near Welch Road shall be reduced such that noise levels do not exceed the City’s General Daytime Exception standard of 70 dBA at 25 feet.  An acoustical analysis shall be prepared by a qualified professional to ensure that the new mechanical equipment is in compliance with noise standards of the Noise Ordinance.
2015 Partial Buildout
In 2015, it is anticipated that a net increase of approximately 512,982 square feet of hospital space and 21,400 square feet of medical office buildings would be developed. OperationalMechanical Equipment, Loading Activity and Parking Facilities.  In 2015, operational noise sources would be similar to the SUMC 2025 full buildout because they would consist of similar uses. Since the on-site population in 2015 would be less than the full buildout,in 2025, there would be fewer loading dock deliveries and lesser parking demand. Therefore, operational noise impacts would be similar, but slightly lower in 2015, than reported for 2025 above. 
Shopping Center Project
Mechanical Equipment.  HVAC equipment would be located on the rooftops of the commercial and hotel buildings.  An emergency generator would be located at the ground level of the proposed hotel, and would have a fenced enclosure. The noise generated by mechanical equipment is anticipated to be masked by noise generated along El Camino Real, which would prevent project noise from being distinctly audible from El Camino Park. The Shopping Center Project would be consistent with the existing land uses in surrounding area, primarily other commercial and retail buildings.  Furthermore, no sensitive receptors would be located adjacent to the Shopping Center Site that could be impacted by mechanical noise. Thus, noise impacts associated with mechanical equipment would be less than significant.
Loading and Deliveries.  Existing department stores on the Shopping Center Site are served by individual loading docks, and individual stores are served by curbside deliveries.  No new loading docks would be constructed for the commercial buildings, and the proposed retail areas would be served by curbside deliveries. The proposed hotel would have its own dedicated loading area, located at the southeast corner of the hotel building.  The projected frequency of loading activities would be similar to existing conditions at the Shopping Center Site (i.e., such activities occur throughout the day, but primarily during weekdays, in the morning hours).  Types of loading vehicles would also be similar to the existing trucks, which consist primarily of overnight delivery service vehicles, ranging from vans and other passenger vehicles to semi-trailer trucks.  Loading and delivery activities would not significantly change from existing conditions.  Further, there are currently no sensitive receptors (such as residences) located directly adjacent to the Shopping Center Project Area. The nearest receptor would be located 100 feet away at the El Camino Park.  However, as indicated above, the vehicular noise along El Camino Real would mask noise from the project for receptors at El Camino Park.  Thus, noise impacts associated with Shopping Center loading and deliveries would be less than significant.  

Parking Facilities.  The Shopping Center Project would build three new parking structures, for a total of 3,000 parking spaces. However, there would only be a net increase of 1,199 spaces.  Because they would replace existing parking facilities, the noise they generate would be comparable to existing ambient noise levels. No sensitive receptors are located adjacent to the project site that would be impacted by noise from parking activities. Thus, noise impacts associated with parking facilities would be less than significant.
Cumulative Analysis
The geographic context for cumulative impacts from localized construction and stationary source noise and vibration includes areas immediately surrounding the Project Area, including adjacent areas within Palo Alto and the Stanford University campus.  Noise from any sources in more distant areas would not influence noise levels in the Project Area.  For cumulative vehicular noise impacts, the geographic context is the Traffic Analysis Study Area, where traffic flows would be influenced by the SUMC and Shopping Center Projects and by other developments in the surrounding communities.
NO-5.
Cumulative Construction Noise Impacts.  Cumulative construction activities could significantly affect sensitive receptors within the Project Area. 

The SUMC Project would make cumulatively considerable contributions to significant cumulative noise impacts.  (S)

The Shopping Center Project would make less than cumulatively considerable contributions to  cumulative noise levels.  (LTS)
2025 Cumulative Impact
Construction noise from foreseeable projects could combine with construction noise from the Projects.  Such foreseeable projects would occur under the Stanford University CP/GUP, including construction of additional academic facilities, housing units, parking, and associated utilities, roadways and bikeways on the adjacent campus property. As indicated in the CP/GUP, the Campus Center and Quarry Development Districts, which are located directly adjacent to the SUMC and Shopping Center Sites would include 1,655,000 additional square feet of academic land uses and 350 housing units. Also, construction at 777 Welch Road (see Appendix B) could cumulate with construction noise from the Projects. Noise impacts from construction sources are relatively localized in nature because noise intensity decreases substantially with distance (i.e., by 6 dBA with each doubling of source-receptor distance).  Thus, substantial cumulative construction-related noise would affect only areas in close proximity to each of the individual projects construction sites.
SUMC Project Contribution
The nearest sensitive receptors to both the GUP and the Projects sites would be on the SUMC project site.  Residential land uses along Sand Hill Road would be more than 500 feet from the development associated with the GUP and would not be affected by GUP construction noise. The close proximity of the SUMC on-site sensitive receptors (i.e., hospital patients and employees) to the GUP developments would have the potential for cumulative noise exposure from all these construction projects.  Though projects, as part of their CEQA review process, would typically be required to implement Best Management Practices (BMPs) to reduce potential noise impacts to the maximum feasible extent, cumulative noise levels on the SUMC Sites would likely exceed the City Noise Ordinance 6 dBA incremental standard for residential uses (which could be considered applicable to a hospital because it would contain many noise-sensitive uses similar to those of residential uses).
Under NO-1, construction noise from the SUMC Project alone was found to have a significant and unavoidable impact on on-site sensitive receptors.  The combination construction noise from other projects in the area with that from the SUMC Project would exacerbate the impact. Thus, the contribution of the SUMC Project’s construction noise would be cumulatively considerable and the construction noise from the SUMC Project would have a cumulatively significant impact 
Mitigation Measure.  Although measures under Mitigation Measure A.NO-2.1 would not reduce the SUMC Project contribution to a less-than-considerable level, their implementation is recommended because the measures could reduce noise intensity and duration at both on-site and off-site sensitive receptors.  However, on-site noise-sensitive uses, especially the inpatient hospital uses at SHC and LPCH, could routinely be exposed to substantially above existing ambient levels for long time periods.  Thus, cumulative noise impacts would remain significant. (SU)  
Shopping Center Project Contribution
Construction activity from the Shopping Center Project would not contribute to increased noise levels for on-site sensitive receptors at the SUMC Project area as there are significant intervening buildings and structures between the sites. The analysis in NO-1 determined that the Shopping Center Project would have a less than significant impact on residential neighborhoods along Sand Hill Road. The area north of Sand Hill Road is already built out with residential uses, so additional construction in this area would not contribute noise within the Shopping Center Project Area. Future construction would be subject to both the City of Palo Alto and City of Menlo Park noise codes limiting construction activities to daytime hours and requiring implementation of BMPs to reduce potential noise impacts to the maximum feasible extent.  Therefore, Shopping Center Project contributions to construction noise levels would not be cumulatively considerable and cumulative noise impacts would be less than significant. 
Combined Projects Contribution
This combined Projects analysis is provided for informational purposes.  Construction of the SUMC and Shopping Center Projects would increase noise levels at sensitive receptors located adjacent to the separate project areas; the combination of the Projects would have varying effects on the adjacent sensitive receptors. It is not anticipated that the Shopping Center noise would contribute to a significant increase in noise to on-site sensitive receptors at the SUMC Site. Construction activities would occur at more than 200 feet from the SUMC Site and would have intervening structures between the two construction sites. 

NO-6.
Cumulative Construction Vibration Impacts.  Vibration during construction activities under cumulative scenario would result in a less-than-significant cumulative impact. 

The SUMC Project would make a less than cumulatively considerable contribution to cumulative vibration impacts.  (LTS)

The Shopping Center Project would make a less than cumulatively considerable contribution to cumulative noise levels.  (LTS)
2025 Cumulative Impact
Cumulative development in the area would not result in the exposure of people to or the generation of excessive ground-borne vibration, due to the localized nature of vibration impacts and the fact that not all construction at the various other sites throughout the City would occur at the same time. Typically, vibration dissipates over distance as the energy is absorbed by the ground. High vibration levels at each of the construction sites would continue to be isolated within close proximity to the individual pieces of construction equipment just as indicated in Table 3.7-9.
SUMC Project Contribution
The Campus Center and Quarry Development District development at Stanford University would be directly adjacent to the SUMC; however, construction activities would occur more than 50 feet from any on-site sensitive structures at the SUMC Project Area. Cumulative vibration impacts would be considered less than significant because vibration levels would be well below standard vibration thresholds established by the FTA (refer to Table 3.7-10 and 3.7‑11).
Shopping Center Project Contribution
There are no vibration sensitive uses on or within 50 feet of the Shopping Center Site. The Shopping Center Project would have no contribution to a cumulative vibration impact.
Combined Projects Contribution 
This combined Projects analysis is provided for informational purposes.  The combined construction of the SUMC Project and the Shopping Center Project would not affect the same receptors both off-site and on-site, although, as discussed previously, the Hoover Pavilion could potentially experience some damage from construction vibration from the SUMC Project.  Potential impacts on the Hoover Pavilion can be ameliorated through mitigation.  It is not anticipated that the Shopping Center construction would contribute to a significant increase in vibration to on-site sensitive receptors at the SUMC Site as the closest Shopping Center construction activities would occur at more than 200 feet from the SUMC Site. 
NO-7.
Cumulative Operational Mobile Source Noise Impacts. Cumulative development would result in a significant increase in noise levels as provided by the FTA standards. 
SUMC Project operational noise impacts in 2015 would be [significant/less than significant].  [NOTE:  If 2025 impact is LTS, no need to recalculate for 2015.  If 2025 impact is significant, need to calculate for 2015 to state whether impact is or is not significant as of that date.]
Shopping Center Project
Vehicular Traffic. For the Shopping Center Project, the same total project traffic volumes used for SUMC would apply to the years 2015 and 2025.  Traffic noise along the selected roadway segments are presented in Table 3.7-14 and the Shopping Center contribution is identified.  Existing noise levels along El Camino Real, Embarcadero Road, Alma Street, and University Avenue exceed the City’s guideline of 60 dBA for residential areas.  [NOTE:  Add mechanical equipment and loading and parking noise to the analysis.]The Shopping Center Project would increase local noise levels by a maximum of 0.3 dBA.  The increase in noise from the Shopping Center Project would not exceed the identified significance thresholds and, thus, would have a less than significant impact.  .
	Table 3.7-14
Modeled Motor Vehicle Noise Levels (Ldn) at 
Selected Locations (2015 Shopping Center Project) (dBA)a,b

	Roadway Segment
	Receptor
	Existing
	2015 Baseline
	2015 Baseline plus SSC
	Increase over Existing
	Shopping Center Project Contribution

	Sand Hill Road, east of Pasteur Drive (Location 1 on Figure 3.7-1)
	Residential
	55.4
	55.7
	56.0
	0.6
	0.3

	El Camino Real, south of Cambridge (Location 2 on Figure 3.7-1)
	Residential
	73.3
	73.6
	73.8
	0.5
	0.2

	Embarcadero, south of El Camino Real (Location 3 on Figure 3.7-1)
	Residential
	68.4
	69.2
	68.7
	0.3
	-0.5

	University Avenue, north of Bay Road (Location 4 on Figure 3.7-1)
	Residential
	68.7
	69.2
	69.2
	0.5
	0.0

	Alma Street, south of Hamilton Avenue (Location 5 on Figure 3.7-1)
	Residential
	64.6
	64.7
	64.7
	0.1
	0.0

	Source:
PBS&J, 2008.
Notes:

NA = not available
a.
Traffic volumes provided by AECOM Transportation.
b.
Noise levels were calculated with TNM at the measured setbacks of the existing residential buildings.  CNEL was calculated through an FTA methodology that assumes CNEL is 2 dBA less than the PM peak hour Leq in the absence of more detailed measurement data.



[NOTE:  The City has no separate significance criterion for stationary-source noise.  See May 2007 significance standards and previous City EIRs.  As noted above, the stationary equipment should be analyzed along with the mobile sources to determine whether the SUMC Project would cause a significant noise impact at residential receptors.  The inquiry is what the most-affected resident (presumably at 1100 Welch Road) would hear on a daily basis with the SUMC Project compared to what that resident hears today.]
Mechanical Equipment.  HVAC equipment would be located on the rooftops of the commercial and hotel buildings.  An emergency generator would be located at the ground level of the proposed hotel, and would have a fenced enclosure. The noise generated by mechanical equipment is anticipated to be masked by noise generated along El Camino Real, which would prevent project noise from being distinctly audible from El Camino Park. The Shopping Center Project would be consistent with the existing land uses in surrounding area, primarily other commercial and retail buildings.  Furthermore, no sensitive receptors would be located adjacent to the Shopping Center Site that could be impacted by mechanical noise. 
Loading and Deliveries.  Existing department stores on the Shopping Center Site are served by individual loading docks, and individual stores are served by curbside deliveries.  No new loading docks would be constructed for the commercial buildings, and the proposed retail areas would be served by curbside deliveries. The proposed hotel would have its own dedicated loading area, located at the southeast corner of the hotel building.  The projected frequency of loading activities would be similar to existing conditions at the Shopping Center Site (i.e., such activities occur throughout the day, but primarily during weekdays, in the morning hours).  Types of loading vehicles would also be similar to the existing trucks, which consist primarily of overnight delivery service vehicles, ranging from vans and other passenger vehicles to semi-trailer trucks.  Loading and delivery activities would not significantly change from existing conditions.  Further, there are currently no sensitive receptors (such as residences) located directly adjacent to the Shopping Center Project Area. The nearest receptor would be located 100 feet away at the El Camino Park.  However, as indicated above, the vehicular noise along El Camino Real would mask noise from the project for receptors at El Camino Park.  

Parking Facilities.  The Shopping Center Project would include construction of three new parking structures and reconfiguration of surface parking, for a total of 7,000 parking spaces.  However, there would only be a net increase of 1,199 spaces.   Noise from the motor vehicles using the new parking garages would not be audible at off-site sensitive noise receptors considering existing local ambient levels.  No sensitive receptors are located adjacent to the project site that would be impacted by noise from parking activities. 
[NOTE:  Please add up noise from all sources and compare to the City’s Comp. Plan thresholds.]
NO-4.  Sleep Disturbance Impact.
[NOTE:  Please address SEL impacts from helicopters and ambulance sirens here.  Move down from Impact NO-3 discussion, as noted above.]
Cumulative Analysis
The geographic context for cumulative impacts from localized construction and stationary source noise and vibration is the  area immediately surrounding the Project Area, including adjacent areas within Palo Alto and the Stanford University campus.  Noise from any sources in more distant areas would not influence noise levels in the Project Area.  For cumulative vehicular noise impacts, the geographic context is the Traffic Analysis Study Area, where traffic flows would be influenced by the SUMC and Shopping Center Projects and by other developments in the surrounding communities.  No cumulative analysis is presented for the Sleep Disturbance Impact because no reasonably foreseeable probable future projects have been identified that would increase helicopter overflights or siren noise.
NO-5.
Cumulative Construction Noise Impacts.  Cumulative construction activities could significantly affect sensitive receptors within the Project Area. 
· The SUMC Project would not make cumulatively considerable contributions to cumulative traffic noise levels.  (LTS)If CP/GUP construction proceeds in the immediate vicinity of simultaneous construction at the SUMC Main Site, significant cumulative noise impacts to 1100 Welch Road could occur, and the SUMC Project’s contribution would likely be cumulatively considerable .  (S)
· The Shopping Center Project would not make cumulatively considerable contributions to cumulative traffic noise levels.  (LTS)The Shopping Center Project would make less than cumulatively considerable contributions to  cumulative noise levels.  (LTS)
2025 Cumulative Impact
Cumulative traffic noise levels were calculated using the TNM model.  Traffic noise levels include traffic from the SUMC and Shopping Center Projects at full buildout, plus traffic from all other foreseeable growth within the study area (Appendix C).  Traffic noise is of most concern in areas where noise receptors such as residences are adjacent to roads that experience the greatest increases in traffic volumes.  For this analysis, the roadway segments of most concern are Sand Hill Road, El Camino Real, Embarcadero Road, University Avenue, and Alma Street. The five roadways were also chosen because of sensitive receptors such as residences located along the roadways that would be potentially affected by cumulative traffic increases. As shown in Table 3.7-15, the anticipated increase above existing conditions under cumulative conditions would result in a maximum increase of 1.6 dBA along the affected roadways. According to the FTA criteria, in areas where noise levels are above 65 dBA, an increase of 1 dBA would be considered a significant impact. However, under the City of Palo Alto’s fixed threshold, 3 dBA would be considered a significant impact. 
2025 Cumulative Impact
Construction noise from foreseeable projects could combine with construction noise from the Projects.  Such foreseeable projects would occur under the Stanford University CP/GUP, including construction of additional academic facilities, housing units, parking, and associated utilities, roadways and bikeways on the adjacent campus property. As indicated in the CP/GUP, the Campus Center and Quarry Development Districts, which are located directly adjacent to the SUMC and Shopping Center Sites would include 1,655,000 additional square feet of academic land uses and 350 housing units. Also, construction at 777 Welch Road and 800 Welch Road (see Appendix B) could cumulate with construction noise from the Projects. Noise impacts from construction sources are relatively localized in nature because noise intensity decreases substantially with distance (i.e., by 6 dBA with each doubling of source-receptor distance).  Thus, substantial cumulative construction-related noise could affect only sensitive receptors in close proximity to two or more individual project construction sites.  One potentially significant cumulative construction noise impact could occur, as described below.
SUMC Project Contribution
The only reasonably foreseeable probable future projects in close proximity to the Main SUMC Site are:  (1) approved but unconstructed development under the Stanford University Community Plan and General Use Permit (CP/GUP), which would include additional academic facilities, housing units, parking, and associated utilities, roadways and bikeways in the adjacent Stanford University property; (2) demolition of existing structures and construction of a three-story medical office building at 777 Welch Road; and (3) demolition of existing structures and construction of a possible School of Medicine building at 800 Welch Road.  The only reasonably foreseeable probable future project in close proximity to the Hoover Pavilion Site is the Shopping Center Project.  
The nearest off-site sensitive receptors to the Main SUMC Site are 1100 Welch Road and the eastern end of the Stanford West Apartments 1100 Welch Road is within 100 feet of Main SUMC Site development (the widening of Welch Road would be the nearest activity) and approximately 300 feet from the nearest potential CP/GUP construction activity.  If both Main SUMC Site and CP/GUP construction proceeded simultaneously near 1100 Welch Road, the cumulative construction noise impact would likely be significant and the contribution of the SUMC Project would be cumulatively considerable.
The eastern end of the Stanford West Apartments is across Sand Hill Road from the SUMC Main Site and all cumulative project sites.  It is at least [quantify] feet from the Durand Way portion of SUMC Project construction,  feet from [quantify] Welch Road, and [quantify] feet from 777 Welch Road.  Given these distances and the intervening Sand Hill Road, no significant cumulative construction noise impact would be expected at the Stanford West Apartments.
El Camino Park is across El Camino Real from all SUMC Project and cumulative project sites.  It is approximately 100 feet from the Shopping Center Site and 135 feet from the Hoover Pavilion Site.  Given these distances and the intervening El Camino Real, no significant cumulative construction noise impact would be expected at El Camino Park. 
As is noted under Impact NO-1 above, hospital patients would continue to use the Main SUMC Site during SUMC Project construction, and would experience some increased noise due to that construction.  These patients could also experience increased noise from ) nearby 777 Welch Road construction and more distant 800 Welch Road or CP/GUP project construction.  The contribution of SUMC Project noise to this cumulative impact would be cumulatively considerable.
Mitigation Measure.  Although measures under Mitigation Measure A.NO-2.1 [would not reduce the SUMC Project contribution to a less-than-considerable level, they would lessen the resulting noise effect  If SUMC Project construction near 1100 Welch Road proceeds simultaneously with CP/GUP construction nearby, cumulative noise impacts would remain significant. (SU)  [NOTE:  if A-NO-2.1 is deleted, this measure must be revised]
Shopping Center Project Contribution
The only reasonably foreseeable probable future project in close proximity to the Shopping Center Project is SUMC Project construction at the Hoover Pavilion Site.  Construction activity from the Shopping Center Project and the Hoover Pavilion Site would not contribute to increased noise levels for on-site sensitive receptors at the Main SUMC Site as there is significant distance, as well as significant intervening buildings and structures, between the sites.The nearest sensitive receptor to the Shopping Center Site and the Hoover Pavilion site is El Camino Park, which is directly across El Camino Real from the Shopping Center and approximately 135 feet from the Hoover Pavilion Site.  Because of the high traffic noise levels currently experienced by El Camino Park, it is not anticipated that Shopping Center and Hoover Pavilion Site construction, even if simultaneous, would combine to add a 10-dBA noise increase at the park (assuming the City’s 10-dBA construction noise threshold is applied to parks as well as residential areas).  Therefore,  cumulative noise impacts would be less than significant. 
Combined Projects
This combined Projects analysis is provided for informational purposes.  Construction noise from the Main SUMC Site  and the Shopping Center Project would not combine because the sites are approximately 1,200 feet apart.  The Shopping Center Project site is near the Hoover Pavilion Site, but as noted above, the combined construction noise from these two sites would not be expected to cause a significant impact at the nearest sensitive receptor, El Camino Park.  

NO-6.
Cumulative Construction Vibration Impacts.  Vibration during construction activities under the cumulative scenario would result in a less-than-significant cumulative impact. (LTS)
2025 Cumulative Impact
Cumulative development in the area would not result in the exposure of people to or the generation of excessive ground-borne vibration, due to the localized nature of vibration impacts.. Typically, vibration dissipates over distance as the energy is absorbed by the ground. High vibration levels at each of the construction sites would continue to be isolated within close proximity to the individual pieces of construction equipment as indicated in Table 3.7-9.  No cumulative vibration impact would occur.
[NOTE:  As in other chapters, where no significant cumulative impact is identified, there should be no discussion of the proposed projects’ contributions.]
NO-7.
Cumulative Operational Noise Impacts. Cumulative development would not result in a significant increase in noise levels at sensitive receptors. (LTS)  [NOTE:  Revise if necessary, but it is unlikely that the cumulative impact would be significant after the ambulance issue is resolved.]
2025 Cumulative Impact
Cumulative traffic noise levels were calculated using the TNM model.  Traffic noise levels include traffic from the SUMC and Shopping Center Projects at full buildout, plus traffic from all other foreseeable growth within the study area (Appendix C).  Traffic noise is of most concern in areas where noise receptors such as residences are adjacent to roads that experience the greatest increases in traffic volumes.  For this analysis, the roadway segments of most concern are Sand Hill Road, El Camino Real, Embarcadero Road, University Avenue, and Alma Street. The five roadways were also chosen because of sensitive receptors such as residences located along the roadways that would be potentially affected by cumulative traffic increases. As shown in Table 3.7-15, the anticipated increase above existing conditions under cumulative conditions would result in a maximum increase of 1.6 dBA along the affected roadways. [NOTE:  Don’t make significance determination until all noise has been added up.]
	Table 3.7-15
Modeled Motor Vehicle Noise Levels (Ldn) at Selected Locations (Cumulative) (dBA)a

	Roadway Segment
	Receptor
	Existing
	2025 Cumulative
	2025 Cumulative + SSC + SUMC
	Increase over Existing
	SSC + SUMC Contribution

	Sand Hill Road, east of Pasteur Drive (Location 1 on Figure 3.7-1)
	Residential
	55.4
	56.6
	57.0
	1.6
	0.4

	El Camino Real, south of Cambridge (Location 2 on Figure 3.7-1)
	Residential
	73.3
	74.0
	74.2
	0.9
	0.2

	Embarcadero, south of El Camino Real (Location 3 on Figure 3.7-1)
	Residential
	68.4
	69.9
	69.4
	1.0
	-0.5

	University Avenue, north of Bay Road (Location 4 on Figure 3.7-1)
	Residential
	68.7
	69.8
	69.8
	1.1
	0.0

	Alma Street, south of Hamilton Avenue (Location 5 on Figure 3.7-1)
	Residential
	64.6
	65.0
	65.0
	0.4
	0.0

	Source:
PBS&J, 2008.
Note:


a.
Traffic volumes provided by AECOM Transportation.




SUMC Project Contribution
The combination of the SUMC Project and the Shopping Center Project would contribute a maximum of 0.4 dBA to roadside traffic noise levels.  An increase of 0.4 dBA would be below the FTA’s criteria of 1 dBA for areas where levels are above 65 dBA and below the City of Palo Alto’s fixed standard of 3 dBA.  As such, the contribution of the SUMC and Shopping Center Projects would be less than cumulatively considerable. Thus, the separate contribution from the SUMC Project would be less than cumulatively considerable.  The SUMC Project would have a less than significant cumulative traffic noise impact.
Shopping Center Project Contribution
The combination of the SUMC Project and the Shopping Center Project would contribute a maximum of 0.4 dBA to roadside traffic noise levels.  An increase of 0.4 dBA would be below the FTA’s criteria of 1 dBA for areas where levels are above 65 dBA and below the City of Palo Alto’s fixed standard of 3 dBA.  As such, the contribution of the SUMC and Shopping Center Projects would be less than cumulatively considerable. Thus, the separate contribution from the Shopping Center Project would be less than cumulatively considerable.  The Shopping Center Project would have a less than significant cumulative traffic noise impact.
Combined Projects Contribution
The combined Projects analysis is provided for informational purposes. The combination of the SUMC Project and the Shopping Center Project would contribute a maximum of 0.4 dBA to roadside traffic noise levels.  An increase of 0.4 dBA would be below the FTA’s criteria of 1 dBA for areas where levels are above 65 dBA and below the City of Palo Alto’s fixed standard of 3 dBA.
NO-8.
Cumulative Operational Noise Impacts. Cumulative development would not increase noise levels above acceptable ambient noise levels. 

The SUMC Project would make a less than significant cumulatively considerable contribution to cumulative operational noise levels.  (LTS)

The Shopping Center Project would make a less than significant cumulatively considerable contribution to cumulative operational noise levels.  (LTS)
2025 Cumulative ImpactCumulative projects would introduce the use of stationary equipment that would increase noise levels within the areaimmediate vicinities of those projects. Stationary (operational) noise from mechanical equipment can typically be mitigated using sound attenuation techniques to comply with local noise ordinances. There are no other foreseeable projects in the vicinity of the 1100 Welch Road apartments where noise could cumulate with those of the SUMC generators. Loading activities can also be attenuated using with proper circulation and sound barrier designs.  It is anticipated that cumulative development would be subject to noise abatement measures, as required by existing regulations.  Also, stationary noise from sources such as parking, mechanical equipment, and loading activities, is typically limited to areas in close proximity to the source. As such, noise impacts from related projects, in conjunction with project-specific noise impacts, would not have the potential to result in cumulatively considerable adverse effects. Impacts would be less than significant. There are no other reasonably foreseeable probable future projects in the vicinity of the 1100 Welch Road apartments, the Stanford West Apartments, or El Camino Park where such noise could cumulate with that from the SUMC Project or the Shopping Center Project.  
No project other than the SUMC Project would be expected to add helicopter overflight or siren noise to the cumulative noise condition.
The cumulative traffic, stationary source, and other noise from cumulative projects combined with the noise from the SUMC and Shopping Center Projects would not cause a 3-dB increase in noise at any residential area affected by noise from the SUMC Project or the Shopping Center Project.  Cumulative operational noise impacts would be less than significant. 
Combined Projects Contribution
This combined Projects analysis is provides for informational purposes.  The Projects would not result in stationary long-term equipment that would significantly affect surrounding sensitive receptors, with the exception of potential SUMC Project at the 1100 Welch Road apartments. Mitigation measures would be implemented to ensure that noise levels at sensitive receptors would not be significant. As previously discussed under NO-4, the Shopping Center Project would not result in stationary noise sources that would increase noise levels at surrounding sensitive receptors. The Shopping Center Project is consistent with other commercial land uses within the area and stationary noise would contribute similar types of noise to the existing noise environment. The SUMC and Shopping Center Projects combined would not cumulatively affect sensitive receptors simultaneously.The combined Projects analysis is provided for informational purposes. The combination of the SUMC Project and the Shopping Center Project would contribute a maximum of 0.4 dBA to roadside traffic noise levels.  As discussed above, the Main SUMC Site, Hoover Pavilion Site and Shopping Center Site are sufficiently separated by distance and roadways that their stationary source, loading and parking noise sources would not combine.
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1 	Averaging sound levels on the decibel scale is not done by standard arithmetic averaging, but according to the following rule:�Leq = 10 x log( (1/n) x (10L1/10 + 10L2/10 + … + 10Ln/10 )); where L1, L2, Ln are n individual sound levels


	For exa\mpleexample, the Leq of the sound levels L1 = 60 dBA and L2 = 70 dBA is 67.4 dBA (not 65 as it would be using standard arithmetic averaging).  The higher individual sound levels contribute much more substantially to the Leq than they would to an average done in the standard way.


2 	For a sound lasting longer than one second, its SEL will be higher than that of the largest of the shorter duration component sounds that make up the total.  For example, the SEL of a ten-second-long sound made up of 10 one-second-long component sounds, each of 60 dBA amplitude, would be 70 dBA.


3 	Schultz, Theodore J. Synthesis of Social Surveys on Noise Annoyance, Journal of the Acoustical Society of America 64. pp. 377-405, August 1978.


4 	Wilson, Ihrig & Associates, Inc., Balfour Center Safeway Noise Analysis – Brentwood, California, June 6, 2002.  [NOTE:  This is a very odd choice of source documents.]


5	Palo Alto Municipal Code, Section 9.10.020 (d), Definition of local ambient: means the lowest sound level repeating itself during a 6-minute period as measured with a precision sound-level meter, using slow response “A” weighting.


65	SUMC, Stanford University Medical Center Facilities Renewal and Replacement Project Application, August 2007, and the Supplement to the Application, SeptemeberSeptember 2007; April 2008; October 2008; and December 2008.


7 	Transit Noise and Vibration Impact Assessment, Chapter 12 – Noise and Vibration During Construction, (Federal Transit Administration, May 2006).


8 	Transit Noise and Vibration Impact Assessment, (Federal Transit Administration, May 2006).


6 	Transit Noise and Vibration Impact Assessment, (Federal Transit Administration, May 2006).


97	U.S. Department of Housing and Urban Development, http://www.hud.gov/utilities/intercept.cfm?/offices/ cpd/energyenviron/environment/resources/guidebooks/noise/preface.pdf, The Noise Guidebook, accessed August 29, 2008. 


108	The 30,60036,192-square-foot increase in ED size includes 25,000 square feet of “right-sizing” or decompression space, which refers to expanded floor area to serve on treatment space.  The right-sizing or decompression trend is typically seen in modernizing hospitals as modern treatment standards require increased floor area per bed or treatment space, compared to older hospital facilities.  As such, only 5,60011,192 square feet of the ED expansion would be associated with an increased level of operations.


119	The future estimated ambulance trips were calculated based upon existing ambulance trip demands. Existing ambulancethe proportion of ambulance trips to emergency department visits at SHC. Ambulance trips account for an approximately 2019.6 percent of total visits to the ED. 
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3
Workshare Professional comparison of interwovenSite://IMANDMS/ACTIVE/72857066/1 and interwovenSite://IMANDMS/ACTIVE/72857067/1. Performed on 2/25/2009.
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