
8.5 Noise

This section presents an assessment of potential noise effects related to construction and operation of the proposed Metcalf Energy Center (MEC). An essential part of this assessment is a comparison of expected noise levels with acceptable noise levels presented in applicable laws, ordinances, regulations, and standards (LORS). The LORS are presented in Section 8.5.4. MEC would be located on 14 acres of land, most of the site (10 acres) is located within the County of Santa Clara with the remaining 4 acres located in San Jose (see Figure 8.4-1). Because of the dual jurisdictions, Calpine/Bechtel is in the process of applying for a General Plan Amendment, Planned Development Zoning and annexation that would bring Tulare Hill and the northern part of the site within the jurisdiction of San Jose and would change its zoning from agricultural (A-20ac) to public/quasi-public (see Section 8.4, Land Use). Because a portion of the site is currently located in the county of Santa Clara, county regulations have been considered. However, they were not considered applicable since annexation of the site into San Jose is planned and the site boundary closest to sensitive receptors is already within the jurisdiction of San Jose. Therefore, City regulations were addressed and used to develop the design criteria. Because the California Energy Commission (CEC) will license the facility, the CEC’s requirements are also considered in establishing the design criteria. In addition, a Master Development Plan and Guidelines for the North Coyote Valley Campus Industrial Area (Master Development Plan) was prepared in 1985. The Master Development Plan sets forth development guidelines (including noise guidelines) that the City requires be followed when developing land within the campus industrial area of the North Coyote Valley. The Master Plan is currently being revised and may not apply to MEC because the site will be zoned Public/Quasi-Public. However, its requirements are discussed.

Generally, the controlling criterion in the design of the noise control features of the project is the minimum, or most stringent, noise level required by any of the applicable LORS of these entities. Because the County portion of the site is being annexed into San Jose and the surrounding land is already within the City, the County requirements were considered not applicable. A controlling criterion is the CEC significant increase criteria of 5 dBA. In addition, San Jose has established a long-term outdoor noise goal of 55 DNL (average day/night noise level in decibels) and the Master Development Plan requires that at all property lines, noise produced by onsite activities shall not exceed 55 Leq (8-hour peak).

8.5.1 Fundamentals of Acoustics

Noise is defined as unwanted sound. Airborne sound is a rapid fluctuation of air pressure above and below atmospheric pressure. There are several different ways to measure noise, depending on the source of the noise, the receiver, and the reason for the noise measurement. In this subsection, some statistical noise levels are stated in terms of decibels on the A-weighted scale (dBA). Noise levels stated in terms of dBA reflect the response of the human ear by filtering out some of the noise in the low and high frequency ranges that the ear does not detect well. The A-weighted scale is used in most ordinances and standards. The equivalent sound pressure level (Leq) is defined as the average noise level, on an energy basis, for a stated period of time (e.g., hourly). In practice, the level of a sound source is conveniently measured using a sound level meter that includes an electrical filter corresponding to the A-weighted curve. The sound level meter also performs the calculations required to determine the Leq for the measurement period. Other measurements are used to give insight as to the noise level distribution over the measurement period. The L90 is a measurement that represents the noise level that is exceeded during 90 percent of the measurement period. Similarly, the L10 represents the noise level exceeded for 10 percent of the measurement period.

Technical noise terms used in this subsection are summarized in Table 8.5-1.

Table 8.51

Definitions of Acoustical Terms

Term
Definitions

Decibel (Db)
A unit describing the amplitude of sound, equal to 20 times the logarithm to the base 10 of the ratio of the pressure of the sound pressure, which is 20 micropascals (20 micro​newtons per square meter).

A-Weighted Sound Level, dB
The sound pressure level in decibels as measured on a sound level meter using the A-weighted filter network. The A-weighted filter de-emphasizes the very low and very high frequency components of the sound in a manner simi​lar to the frequency response of the human ear and cor​relates well with subjective reactions to noise. All sound levels in this report are A-weighted.

Equivalent Noise Level, Leq
The average A-weighted noise level during the measure​ment period.

Percentile Noise Level, Ln 
The noise level exceeded during n % of the measure​ment period, where n is a number between 0 and 100 (e.g., L90)

Community Noise Equiva​lent Level, CNEL
The average A-weighted noise level during a 24-hour day, obtained after addition of 5 decibels from 7:00 p.m. to 10:00 p.m. and after addition of 10 decibels to sound levels between 10:00 p.m. and 7:00 a.m.

Day- Night Noise Level, Ldn or DNL
The average A-weighted noise level during a 24-hour day, obtained after addition of 10 decibels from 10:00 p.m. to 7:00 a.m.

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

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

In determining the daily level of environmental noise, the difference in response of people to daytime and nighttime noises must be accounted for. During the nighttime, exterior background noises are generally lower than the daytime levels. However, most household noise also decreases at night and exterior noise becomes more noticeable. Further, most people sleep at night and are sensitive to noise intrusion. To account for human sensi​tivity to nighttime noise levels, the Community Noise Equivalent Level (CNEL) was developed. CNEL is a noise index that accounts for the greater annoyance of noise during the evening and nighttime hours. CNEL values are calculated by averaging hourly Leq sound levels for a 24‑hour period, and apply a weighting factor to evening and nighttime Leq values. The weighting factor, which reflects the increased sensitivity to noise during evening and nighttime hours, is added to each hourly Leq sound level before the 24‑hour CNEL is calculated. For the purposes of assessing noise, the 24‑hour day is divided into 3 time periods, with the following weighting:

· Daytime:
7 a.m. - 7 p.m.
Weighting factor of 0 dB

· Evening:
7 p.m. - 10 p.m.
Weighting factor of 5 dB

· Nighttime:
10 p.m. - 7 a.m.
Weighting factor of 10 dB

The Day-Night Sound Level (DNL or Ldn) differs from the CNEL in that it divides the day into only two periods, with the following weighting:

· Daytime:
7 a.m. - 10 p.m.
Weighting factor of 0 dB

· Nighttime:
10 p.m. - 7 a.m.
eighting factor of 10 dB

The effects of noise on people can be listed in three general categories:

· Subjective effects of annoyance, nuisance, dissatisfaction

· Interference with activities such as speech, sleep, learning

· Physiological effects such as startling and hearing loss

In most cases, environmental noise produces effects in the first two categories only. However, workers in industrial plants may experience noise effects in the last category. No completely satisfactory way exists to measure the subjective effects of noise, or to measure the corresponding reactions of annoyance and dissatisfaction. This lack of standard is primarily because of the wide variation in individual thresholds of annoyance and habituation to noise. Thus, an important way of determining a person's subjective reaction to a new noise is by comparing it to the existing or “ambient” environment to which that person has adapted. In general, the more a new noise exceeds the previously existing ambient noise level, the less acceptable the new noise will be judged by the listeners.

With regard to increases in A-weighted noise level, knowledge of the following relationships will be helpful in understanding this subsection:

· Except in carefully controlled laboratory experiments, a change of 1 dB cannot be perceived by humans.

· Outside the laboratory, a 3-dB change is considered a just-perceivable difference.

· A change in level of at least 5 dB is required before any noticeable change in community response would be expected.

· A 10-dB change is subjectively heard as approximately a doubling in loudness, and would almost certainly cause an adverse community response.

Table 8.5-2 shows the relative A-weighted noise levels of common sounds measured in the environment and in industry for various sound levels (Beranek, 1988).

Table 8.5-2

Typical Sound Levels Measured in the Environment and Industry


Noise Source
At a Given Distance
A-Weighted Sound Level
in Decibels


Noise Environments

Subjective
Impression



140



Civil Defense Siren (100 ft)

130



Jet Takeoff (200 ft)

120

Pain Threshold



110
Rock Music Concert


Pile Driver (50 ft)

100

Very Loud

Ambulance Siren (100 ft)






90
Boiler Room


Freight Cars (50 ft) 

Printing Press Plant


Pneumatic Drill (50 ft)



80
In Kitchen With Garbage Disposal Running


Freeway (100 ft)







70

Moderately Loud

Vacuum Cleaner (10 ft)

60
Data Processing Center


Department Store




Light Traffic (100 ft)

50
Private Business Office


Large Transformer (200 ft)







40

Quiet

Soft Whisper (5 ft)

30
Quiet Bedroom




20
Recording Studio




10

Hearing Threshold

8.5.2 Affected Environment

Currently, the region surrounding MEC consists primarily of agricultural land with a few single-family dwellings interspersed. Under current zoning (both City and County), the MEC site and surrounding area are zoned agricultural. However, the entire site and surrounding area to the south are currently designated as Campus Industrial in San Jose’s General Plan. (There is no designation in the County’s General Plan). The Master Development Plan provides general guidelines for development that would occur in the North Coyote Valley Campus Industrial Area. Thus, as future development occurs to the south of the MEC site, receiving land uses would be light industrial and commercial office space rather than residential or agricultural. Local traffic noise from Monterey Road is the most consistent source of noise affecting the surrounding area. Intermittent Cal-Train and freight train traffic accounts for the highest single noise events, exceeding 70 dBA and lasting 2 to 3 minutes per train.

Existing noise levels were measured at three locations designated as M1 through M3 on Figure 8.5‑1. Distances to these locations are from the approximate center of the noise source. Location M1 is the nearest residence, the closest residential receiver (approximately 1150 feet away) on the west side of Monterey Road; M2 is the closest residential receiver on the east side of Monterey Road (about 2,050 feet away); and M3 is Encinal School (about 7,500 feet away).

8.5.2.1 Noise Survey Methodology

Noise level measurements were conducted using two Bruel & Kjaer type 2236 noise level meters. Continuous noise levels were recorded for a period of 37 hours, beginning at 8:00 p.m. on March 15, 1999 and ending at 9:00 a.m. on March 17, 1999 at the nearest residential receiver west of Monterey Road, location M1. Noise level data was recorded in terms of hourly Leq, L10 and L90. The existing DNL at this location was calculated directly from the Leq data, as well as the 24-hour Leq, L10 and L90. Several 10-minute measurements were taken at each of the remaining monitoring locations during the 37-hour monitoring period. These spot measurements were taken in terms of Leq, L10, L50 and L90 at each location. For all locations, data were collected during nighttime hours to gain a representative sample at times when background noise levels would be the lowest.

8.5.2.2 Noise Survey Results

Noise levels recorded at location M1 represent existing conditions at the the nearest sensitive receptor to the site. As the continuous monitoring period encompassed two nights, a DNL value was calculated for each night. The DNL at M1 for the 24-hour time period beginning at 8:00 p.m. on March 15 and ending at 8:00 p.m. on March 16 was 64 dBA. For the 24-hour time period beginning at 9:00 a.m. on March 16 and ending at 9:00 a.m. on March 17 the DNL was 63 dBA. These values account for all noise sources including nearby traffic. Nighttime and evening noise levels were lower than daytime levels. 

The lowest hourly nighttime L90 occurred between 1:00 and 2:00 a.m. on March 15, 1999 at 37 dBA. Typical hourly nighttime L90 levels ranged from 37 dBA to 53 dBA. The average nighttime (10 p.m. – 7 a.m.) Leq, L10 and L90 were 57, 60 and 46, respectively for the night of March 16; and 55, 53 and 46, respectively for the night of March 17.

Noise levels recorded at locations M2 and M3 represent existing conditions at the closest residence east of Monterey Road and Encinal School, respectively. The dominant noise sources at these locations again tended to be vehicle traffic along Monterey Road. Four spot measurements were taken at both of these locations during the March 15 and 16 monitoring period. Individual 10-minute Leq measurements ranged from 54 to 79 dBA at these locations. The lowest 10-minute nighttime L90 was 34 dBA at M2, and 37 dBA at M3.

The temperature fluctuated between a daytime high of 63 °F and a nighttime low of 43 °F. There were high clouds the night of the March 15th and clear skies March 16 and 17. There was a very slight intermittent breeze but the overall conditions were still. There was no precipitation during the monitoring period.

The noise monitoring data are presented in Tables 8.5-3 through 8.5-5. The 10-minute and hourly data at M1 is also presented in Figures 8.5-2 and 8.5-3.

Table 8.5-3

Hourly Noise Levels at M1, the Nearest Residence West of Monterey Road


Date

Hour Ending
DNL
Time Period
Leq
 [dB]
L10 
[dB]
L90
[dB]

3/15/99
9:01 PM
Day
57
53
45

3/15/99
10:01 PM
Day
64
66
44

3/15/99
11:01 PM
Night
48
51
41

3/15/99
12:01 AM
Night
64
68
37

3/16/99
1:01 AM
Night
43
45
38

3/16/99
2:01 AM
Night
42
45
37

3/16/99
3:01 AM
Night
45
49
38

3/16/99
4:01 AM
Night
44
47
38

3/16/99
5:01 AM
Night
46
48
43

3/16/99
6:01 AM
Night
55
54
49

3/16/99
7:01 AM
Night
60
58
53

3/16/99
8:01 AM
Day
61
67
50

3/16/99
9:03 AM
Day
60
65
47

3/16/99
10:03 AM
Day
51
54
46

3/16/99
11:03 AM
Day
61
53
45

3/16/99
12:03 PM
Day
51
54
46

3/16/99
1:03 PM
Day
53
54
48

3/16/99
2:03 PM
Day
52
54
48

3/16/99
3:03 PM
Day
56
55
49

3/16/99
4:03 PM
Day
60
66
51

3/16/99
4:57 PM
Day
61
59
53

3/16/99
5:57 PM
Day
60
60
54

3/16/99
6:57 PM
Day
64
59
53

3/16/99
7:57 PM
Day
58
57
50

3/16/99
8:57 PM
Day
68
68
47

3/16/99
9:57 PM
Day
63
58
46

3/16/99
10:57 PM
Night
50
53
44

3/16/99
11:57 PM
Night
57
48
40

3/17/99
12:57 AM
Night
60
57
39

3/17/99
1:57 AM
Night
44
47
39

3/17/99
2:57 AM
Night
44
47
37

3/17/99
3:57 AM
Night
44
47
40

3/17/99
4:57 AM
Night
48
51
43

3/17/99
5:57 AM
Night
55
54
48

3/17/99
6:57 AM
Night
59
59
53

3/17/99
7:57 AM
Day
58
58
54

3/17/99
8:57 AM
Day
60
67
51

Table 8.5-4
Measured Noise Levels at M2, Nearest Residence East of Monterey Road

Date
Start
End
Leq
L10
L50
L90
Noise Source

3/15/99
9:50 PM
10:00 PM
66
67
65
52
Traffic

3/16/99
2:58 AM
3:08 AM
61
60
38
34
Traffic, owl, frogs

3/16/99
8:20 AM
8:30 AM
79
84
76
63
Traffic

3/16/99
4:24 PM
4:34 PM
76
81
72
64
Traffic

Table 8.5-5
Measured Noise Levels at M3, Encinal School

Date
Start
End
Leq
L10
L50
L90
Noise Source

3/15/99
10:08 PM
10:18 PM
63
66
62
50
Traffic

3/16/99
2:30 AM
2:40 AM
54
53
42
37
Traffic

3/16/99
8:05 AM
8:15 AM
68
72
65
57
Traffic

3/16/99
4:10 PM
4:20 PM
66
70
65
58
Traffic

8.5.3 Environmental Consequences

Noise will be produced at the site during both the construction and operational phases of the project. Potential noise impacts from both activities are assessed in this section.

8.5.3.1 Applicable Laws, Ordinances, Regulations, and Standards

A detailed description of the applicable LORS can be found in Section 8.5.5. The following is a brief summary of the guidelines that where used to assess the potential impacts.

The County of Santa Clara has established a nighttime (10 p.m. to 7 a.m.) exterior noise limit at the property line of 45 dBA (hourly L50) for one- and two- family residential areas and 70 dBA for light industrial areas. These regulations will not be applicable upon annexation to San Jose.

The City of San Jose has established a long-term noise goal of 55 DNL and a short-term guideline of 60 DNL. 

The North Coyote Valley Master Development Plan establishes 55 Leq (8-hour peak) as the exterior noise limit at the property line.

In addition, a threshold will be considered for significant increases over existing noise levels. The CEC defines the area impacted by the proposed project as that area where there is a potential increase in existing noise levels of 5 dBA or more during construction or operation. In areas without existing nighttime noise sources, noise levels at sensitive receivers tend to be much lower during nighttime hours. Continuous 24-hour operation of the proposed facility may increase nighttime noise levels at nearby receivers while remaining within the city’s normally acceptable range. The average nighttime (10 p.m. to 7 a.m.) L90 level was considered to represent the existing background noise level at the sensitive receivers. This is considered a conservative approach in view of the predominance of traffic noise in the local environment since the L90 tends to filter out intermittent, irregular noise from nearby roadways. Plant noise at each receptor will be limited to a value that prevents the total ambient noise level from increasing by more than 5 dBA relative to the ambient nighttime L90 level. 

8.5.3.2 Construction Impacts 

Construction of MEC is expected to be typical of other power plants in terms of schedule, equipment used, and other types of activities. The noise level will vary during the construction period, depending upon the construction phase. Construction of power plants can generally be divided into five phases that use different types of construction equipment. The five phases are: 1) site preparation and excavation; 2) concrete pouring; 3) steel erection; 4) mechanical; and 5) clean-up (Miller et al. 1978). The typical high-pressure steam blow activity is generally assessed separately because of the high noise levels and potential for significant noise impact. 

Both the USEPA Office of Noise Abatement and Control and the Empire State Electric Energy Research Company have extensively studied noise from individual pieces of construction equipment as well as from construction sites of power plants and other types of facilities (USEPA 1971; Barnes et al. 1976). Since specific information on types, quantities, and operating schedules of construction equipment is not available at this point in project development, information from these documents for similarly sized industrial projects will be used. Use of this data, which is between 21 and 26 years old, is conservative since the evolution of construction equipment has been toward quieter designs as the country becomes more urbanized and the population becomes more aware of the adverse effects of noise.

The loudest equipment types generally operating at a site during each phase of construction are presented in Table 8.5-6. The composite average or equivalent site noise level, representing noise from all equipment, is also presented in the table for each phase.

Table 8.5-6
Construction Equipment and Composite Site Noise Levels



Construction Phase

Loudest Construction
Equipment

Equipment Noise Level at 50 feet (dBA)
Composite Site Noise Level at 50 feet (dBA)

Site Clearing and Excavation
Dump Truck
Backhoe
91
85
89

Concrete Pouring
Truck
Concrete Mixer
91
85
78

Steel Erection
Derrick Crane
Jack Hammer
88
88
87

Mechanical
Derrick Crane
Pneumatic Tools
88
86
87

Clean-Up
Rock Drill
Truck
98
91
89

Source: USEPA 1971; Barnes et al. 1976

Average or equivalent construction noise levels projected to the nearest residences from the site are presented in Table 8.5-7. These results are conservative since the only attenuating mechanism considered was divergence of the sound waves. Average noise levels during the loudest construction activities are projected to be between 62 dBA and 45 dBA at the receptors ranging in distance from 1,150 feet to 7,500 feet from the site. The daytime noise levels (hourly Leq) measured at M1 range from 51 to 68 dBA. The construction noise will likely be audible at the nearest residences but will not exceed current exposure levels. The noisiest construction activities will be confined to the daytime hours. 

Table 8.5-7
Average Construction Noise Levels at Various Receptors (dBA)


Construction Phase
M1, Nearest Home on West Side of Monterey Road (1150 ft.)
M2, Nearest Home on the East Side of Monterey Road (2,050 ft.)

M3, Encinal School (7,500 ft.)

Site Clearing and Excavation
62
57
45

Concrete Pouring
51
46
34

Steel Erection
60
55
43

Mechanical
60
55
43

Clean-Up
62
57
45

High pressure steam blows produce noise levels of approximately 130 dBA at 100 feet. This translates to a level of 109 dBA at the nearest residence at 1,150 feet, which could represent a significant, though short-term, noise impact. A silencer will be used to reduce this level by 20 to 30 dBA.

Construction noise is not regulated by San Jose, but is regulated by the County of Santa Clara. Where technically and economically feasible the County limits daily construction noise from mobile equipment (operating for less than 10 days) at the affected residence to 75 dBA during daytime hours (7 a.m. to 7 p.m.) and reduces it to 50 dBA on Sundays and holidays. Stationary equipment is limited to 60 dBA during daytime hours and reduced to 50 dBA on Sundays and holidays.

8.5.3.3 Operational Impacts

The plant will be designed to comply with San Jose and CEC LORS summarized in Section 8.5.3.1; specifically, San Jose long-term goal of 55 DNL and the 5 dBA cumulative increase in ambient level permitted by the CEC. 

For a steady noise source, such as the proposed plant, the 24-hour weighted average of 55 DNL equates to a continuous level of 49 dBA. Consequently, to minimize the impact of operational noise on the surrounding community the plant will be designed to produce no more than 49 dBA at the nearest sensitive receptor to MEC.

In addition, the plant will be designed so that the cumulative background noise level at the nearest receptor is not increased by more than 5 dBA. 

8.5.3.4 Receptor Design Levels

Three receptor positions have been evaluated with respect to operational noise impacts:

Position M1
Nearest house on the west side of Monterey Road, 1150 feet away

Position M2
Nearest house on the east side of Monterey Road, 2050 ft. away

Position M3
Encinal School, 7500 feet away

For the nearest receptor, M1, where 25-hour sampling data are available, the average hourly L90 level over the nighttime period of the survey, 10:00 p.m. to 7:00 a.m., was found to be 46 dBA during two consecutive nights. To limit the increase in nighttime environmental noise level to 5 dBA, or a total of 51 dBA, the plant will be designed not to exceed 49 dBA at this location. This value also complies with San Jose 55 DNL requirement. The average nighttime hourly L90 level is being used to represent the existing background noise level because the local environment is dominated by traffic noise from Monterey Road. While short quiet periods do occur during the late night hours between car and truck passes (quantified by the minimum L90 levels), the likelihood of disturbance from continuous, low-level plant noise during these lulls is considered small compared to the high levels of intermittent and irregular noise from traffic that occur throughout the night.

In general, noise levels were observed to be higher at receptor M2 than at M1 due to the greater proximity of M2 to Monterey Road - the dominant source of noise in the area. Although continuous monitoring was not performed at M2, the four witnessed, 10-minute samples that were recorded indicate that at least during the day this is indeed the case. Table 8.5-8 compares the monitor levels recorded at M1 and the spot measurements made at M2 during nearly concurrent 10-minute periods.

Table 8.5-8

Comparison of Short-Duration Ambient Noise Levels at Receptors M1 and M2

Approximate Start Time of Samples
Receptor M1
 L90(10-min.), dBA
Receptor M2
 L90(10-min.), dBA
Level at M2 with respect to M1, dBA

10:00 p.m.
43
52
+9

3:00 a.m.
37
34
-3

8:30 a.m.
47
63
+16

4:30 p.m.
52
64
+12

Clearly, daytime levels are higher at M2 than at M1 and it would be reasonable to assume that nighttime levels follow the same trend. However, the measured levels at 3:00 a.m. do not support this idea. To be conservative a representative nighttime background level of 43 dBA, or 3 dBA lower than that used for M1, will be used as a basis for the M2 plant design level. Consequently, in order to limit the total increase to 5 dBA, a plant design limit of 46 dBA would be used (43 dBA background + 46 dBA plant = 48 dBA total).

Although Receptor M3 is also located directly on Monterey Road, it is so far removed from the other measurement locations that no correlation between the M1 monitor data and the M3 spot measurements can reasonably be made. A plant design level of 40 dBA based on the lowest nighttime background level of 37 dBA will be used. In general, this receptor is outside the impacted area; i.e., a 5 dBA increase above the ambient level is highly unlikely regardless of the plant’s design or the noise controls implemented. Additionally, this receptor location is designed for day-use and not for nighttime (10 p.m. to 7 a.m.) use.

The representative background levels and plant design levels at each receptor are summarized in Table 8.5-9. 

Table 8.5-9

Representative Ambient and Allowable Plant Noise Levels



Receptor
Representative Nighttime Ambient, dBA

Allowable Plant Contribution, dBA
Cumulative Level, (Ambient + Plant), dBA

M1. Nearest Residence west side of Monterey Road
46
49
51

M2. Nearest Residence east side of Monterey Road
43
46
48

M3. Encinal School
37
40
42

A noise model has been developed to assess the expected plant emissions at the three sensitive receptors relative to these design goals. 

8.5.3.5 Modeling Methodology

The model breaks the plant down into a list of individual point noise sources representing each piece of equipment that produces a significant amount of noise. In the baseline version of the model, A‑weighted sound power levels representing the standard performance of each of these components are assigned based either on first-hand field measurements of similar equipment made at a number of existing plants, or on conservative calculations. Using these standard power levels as a basis, the model calculates the sound pressure level that would occur at each receptor from each source after losses from distance, air absorption, blockages, etc. are considered. The sum of all these individual levels is the total plant level at the modeling point. The sound propagation factors used in the model have been adapted from the Electric Power Plant Environmental Noise Guide published by the Edison Electric Institute (Miller, et al. 1978), ISO 9613-2 Acoustics - Sound Attenuation During Propagation Outdoors. Safety factors based on field experience have generally been added to the propagation loss values predicted in the above sources. In general, values for internal blockage between sources within the plant have been very conservatively estimated. 

Once a baseline model has been established, noise reductions are added, if required, in a second iteration to determine what each source level actually must be to satisfy the required far field noise level at each receptor location. The base sound power level for each source less any required attenuation becomes the noise level that is specified and must be guaranteed by equipment suppliers.

8.5.3.6 Predicted Noise Levels during Normal Operation
Baseline model results indicate that noise mitigation measures will be needed to satisfy the plant design levels at Positions M1 and M2. Table 8.5-10 summarizes the model results for both the baseline and attenuated conditions at the nearest receptors.

Table 8.5-10

Baseline and Silenced Plant Noise Levels at the Receptors during Base Load Operation

Receptor
Design Level, dBA
Baseline Plant, dBA
Attenuated Plant, dBA

M1. Nearest Residence west side of Monterey Road
49
56
49

M2. Nearest Residence east side of Monterey Road
46
49
42

M3. Encinal School
40
28
23

With appropriate mitigation measures (described below in Section 8.5.3.7) applied, the cumulative noise level will not cause the background level to be increased by more than 5 dBA at any receptor. Table 8.5-11 shows the cumulative increase in ambient sound level that is expected to occur at each location based on the attenuated plant design.

Table 8.5-11

Cumulative Environmental Noise Levels during Base Load Operation


Receptor
Background Level, dBA
Attenuated Plant, dBA
Cumulative Level, dBA
Cumulative Increase, dBA

M1. Nearest Residence west side of Monterey Road
46
49
51
5

M2. Nearest Residence east side of Monterey Road
43
42
46
3

M3. Encinal School
37
23
37
0

Since the cumulative increase in noise level at all locations will be less than 5 dBA and plant noise will not exceed an absolute limit of 49 dBA at any receptor, no adverse impact is expected due to the normal operation of the facility.

Once the facility becomes initially operational an environmental noise survey will be conducted to evaluate plant performance at the receptors. If the overall plant noise levels are found to exceed the design goals at any location, diagnostic measurements will be made to identify the cause or causes of the problem and to develop corrective measures. 

8.5.3.7 Mitigation Measures

The noise emissions of all significant plant components during normal base load operation will be limited by purchase specification to the allowable sound power levels developed in the noise model. The best method of achieving the level required for each element and its physical details will be developed in parallel with the overall detailed design of the facility. In general, all pre-packaged components will be purchased under the condition that the noise limit stated in the technical specification will be met and guaranteed by the manufacturer. Consequently, the design of the noise abatement treatment needed to fulfill this condition will be the future responsibility of the selected supplier. In instances where the required noise emissions of a particular element or group of sources cannot be reasonably achieved by specification or intrinsic modifications, external barrier walls or acoustical enclosures may be employed to maintain the integrity of the overall acoustic design. 

Field measurements of comparable combined-cycle plants have shown that the frequency spectrum produced by this type of plant is broad-band in nature and generally lacking in any prominent or identifiable tones, which are commonly sources of community disturbance. Special attention will be given to sources that do tend to be tonal in nature, such as the combustion turbine inlets, to ensure that any tones are sufficiently attenuated. 

Environmental noise from the facility will be largely associated with the following pieces of equipment: 

Combustion Turbines

To contain the unavoidably high noise emissions from the combustion turbine casings, and also protect the units from the weather, acoustical enclosures are normally supplied as an integral part of every turbine intended for outdoor installation. The amount of noise radiated from the wall surfaces and ventilation system of any given enclosure is controllable over a reasonably wide range. Typically, enclosures are designed to limit near field noise levels to 85 dBA at 3 feet. In all cases the frequency spectrum in the near field of turbine enclosures is broadband with moderately elevated low frequency content. In addition to the attenuation afforded by weather enclosures, combustion turbine noise will be substantially blocked with respect to the nearest sensitive receptors by the screening walls that enclose the west, south and east sides of the power block. 

HRSGs

HRSGs radiate turbine exhaust noise from the wall surfaces and from the stack exit, but at the same time act as significant silencers by virtue of their size and shape. Turbine exhaust noise stems largely from turbulence, and on entering the large cavity inside the HRSG the flow velocity slows dramatically and turbulence diminishes. Noise is attenuated not only because of this expansion in cross-sectional area, but also because of interference as sound waves pass through the tube bundles. A substantial acoustical loss also occurs as the flow passes through the stack transition and turns up the round stack. The end result is that stack exit noise emissions are much lower than would otherwise occur if the turbine exhaust were vented directly as at simple cycle facilities. Much of the problematic low frequency, long wavelength energy typically present in turbine exhaust spectra is dissipated in the boiler cavity. Further reductions in stack noise emissions are achievable by inserting an absorptive silencer into the flow path. Wall radiation is highest from the initial portion of the duct because the attenuation mechanisms described above have not had a chance to affect the noise level of the gas flow present inside the duct. Noise transmission through the duct wall is controllable with special high transmission loss wall designs or external barriers. The HRSG manufacturer, as appropriate to the specification requirements, will develop the precise method of noise control for this facility. The turbine sound walls will also act to effectively limit the amount of noise that propagates to the nearest receptors from the HRSGs.

Cooling Tower

Environmental noise from typical wet cooling towers is partly composed of high frequency water splash noise from the air inlets and low to mid frequency noise from the fans radiated from the exhaust stacks. In general, noise from linear cooling towers of the sort planned for this facility produce maximum noise levels at a given distance from the long, inlet sides and significantly quieter levels the same distance form the short end walls. The planned site arrangement takes advantage of this characteristic since the nearest residential receptor is located roughly in line with the long axis of the tower. However, in addition to this, a stringent noise specification will be used to procure a cooling tower that will produce an acceptably low noise level at all of the nearest receptors within the context of the plant’s overall acoustical design. Special low velocity, low noise fan blades may be required to satisfy the specification.

Gas Compressors

Fuel gas compressors are capable of producing significant far field noise both in terms of the A‑weighted sound level and discrete tones. To satisfy the receptor design levels and limit potential disturbance from tones, the compressors will be housed in an acoustically treated building. 

8.5.3.8 Operational Noise Within the Facility

In addition to far field noise limits, nearly all components will also be specified with near field maximum noise levels of 90 dBA at 3 feet (or 85 dBA at 3 feet where available as a vendor standard). Since there are no permanent or semi-permanent workstations located near any piece of noisy plant equipment, no worker’s time weighted average exposure to noise should approach the level allowable under OSHA guidelines. Nevertheless, signs requiring the use of hearing protection devices will be posted in all areas where noise levels commonly exceed 85 dBA, such as inside acoustical enclosures or the area around the steam turbine condenser. Outdoor levels throughout the plant will typically range from 90 dBA near certain equipment to roughly 65 dBA in areas more distant from any major noise source.

8.5.3.9 Transmission Line and Switchyard Noise Levels

The electrical output of the plant will be connected to the existing 230-kV transmission line about 200 feet north of the plant. MEC will not require the construction of a new transmission line running anywhere near residential properties. Consequently, no impact is expected from either the construction or the operation of the electrical transmission line. Additionally, the low frequency hum emitted by the switchyard will be entirely inaudible at all of the receptors because of the relatively large intervening distances.

8.5.4 Applicable Laws, Ordinances, Regulations, and Standards

The following are the applicable laws, ordinances, regulations, and standards (LORS) that apply to noise generated by the MEC.

8.5.4.1 Federal

The federal government has no standards or regulations applicable to offsite noise levels from the project. However, guidelines are available from the USEPA (1974) to assist state and local government entities in development of state and local LORS for noise. The recommended level for protection against activity interference and annoyance at rural residences is a DNL level of 55 dBA. This is equivalent to a continuous noise level of 49 dBA, which is the MEC design limit. Thus, the project noise level will comply with the USEPA guideline level.

Onsite noise levels are regulated, in a sense, through the Occupational Health and Safety Act of 1970 (OSHA). The noise exposure level of workers is regulated at 90 dBA, over an 8‑hour work shift to protect hearing (29 Code of Federal Regulations [CFR] 1910.95). Onsite noise levels will generally be in the 70 to 85 dBA range. Areas above 85 dBA will be posted as high noise level areas and hearing protection will be required. The power plant will implement a hearing conservation program for applicable employees and maintain exposure levels below 90 dBA.

8.5.4.2 State

Two state laws apply to the project that address occupational noise exposure and vehicle noise. The California Department of Industrial Relations, Division of Occupational Safety and Health enforces California Occupational Safety and Health Administration (Cal-OSHA) regulations, which are the same as the federal OSHA regulations described above. The regulations are contained in 8 California Code of Regulations (CCR), General Industrial Safety Orders, Article 105, Control of Noise Exposure, Sections 5095, et seq.

Noise limits for highway vehicles are regulated under the California Vehicle Code, Sections 23130 and 23130.5. The limits are enforceable on the highways by the California Highway Patrol and the County Sheriff’s Office.

8.5.4.3 Local

The California State Planning Law (California Government Code Section 65302) requires that all cities, counties and entities (such as multi-city port authorities) prepare and adopt a General Plan to guide community change. Both the local city and county General Plans contain noise provisions.

8.5.4.3.1 Santa Clara County

As detailed in Section 8.5, Land Use, a portion of the site is located within the County but will be annexed into San Jose prior to construction. Therefore, the County regulations will not be applicable and were not the controlling criteria in designing the plant. They are presented here for completeness. 
The Noise Element of the Santa Clara County Code establishes exterior noise limits based on the receiving land use category. Table 8.5-12 summarizes these requirements. If the noise source contains a steady, audible tone, such as a whine, screech or hum or contains speech, the standards set forth in Table 8.5-12 shall be reduced by 5 dB. A pure tone shall exist if the one‑third octave band sound pressure level in the band with the tone exceeds the arithmetic average of the sound pressure levels of the two contiguous one-third octave bands by 5 dB for center frequencies of 500 Hz and above and by 8 dB for center frequencies between 160 and 400 Hz and by 15 dB for center frequencies less than or equal to 125 Hz.

Table 8.5-12

Santa Clara County Exterior Noise Limits 

(Levels not to be exceeded more than 30 minutes in any hour)

Receiving Land Use Category
Time Period
Noise Level (dBA)

One- and Two-family Residential
10 p.m. – 7 a.m.
7 a.m. – 10 p.m.
45
55

Multiple Family Dwelling
10 p.m. – 7 a.m.
50

Residential Public Space
7 a.m. – 10 p.m.
55

Commercial
10 p.m. – 7 a.m.
7 a.m. – 10 p.m.
60
65

Light Industrial
Any Time
70

Heavy Industrial
Any Time
75

In addition to satisfying the above standards, the County requires that no noise source shall violate the following levels at the property line:

· Noise standard plus 5 dB for a cumulative period of more than 15 minutes in any hour

· Noise Standard plus 10 dB for a cumulative period more than 5 minutes in any hour

· Noise standard plus 15 dB for a cumulative period of more than 1 minute in any hour

· Noise standard plus 20 dB or the maximum measured ambient for any period of time.

In addition, the County code states that if the noise measurement occurs on a property adjacent to a different land use category (as is the case here), the noise level limit applicable to the lower land use category, plus 5 dB shall apply. Hence, the County code would require MEC not to exceed 50 dBA (45 dBA + 5 dBA) at its property line. 

Where technically and economically feasible the County limits daily construction noise from mobile equipment (operating for less than 10 days) at the affected residence to 75 dBA during daytime hours (7 a.m. to 7 p.m.) and reduces it to 50 dBA on Sundays and holidays. Stationary equipment is limited to 60 dBA during daytime hours and reduced to 50 dBA on Sundays and holidays.

8.5.4.3.2 San Jose
The Noise Element of San Jose 2020 General Plan establishes a long-term outdoor noise goal of 55 DNL. Because of the existing noise levels in San Jose, the City has established a short-term outdoor guideline of 60 DNL, which is considered to be more realistic. The general plan calls for commercial, industrial and other non-residential uses located adjacent to residential and public/quasi-public land uses to mitigate noise generation to meet the 55 DNL noise level at the property line. This requirement is met by establishing a design level of 49 dBA at the closest residence (M1).

8.5.4.3.3 North Coyote Valley Campus Industrial Area
The land surrounding M1, the closest receptor, falls within the North Coyote Valley Campus Industrial Area. As this area is developed, the agricultural/residential receivers south of the site will eventually be replaced by office buildings and the zoning will be changed from agriculture to Planned Development. MEC is presently within the City’s Campus Industrial Area. However, as part of the annexation and rezoning process, MEC will become subject to noise requirements that are established when the Planned Development zoning is enacted. A summary of the noise regulations is presented for completeness. 

The Master Development Plan (which is presently under revision) requires that noise produced by onsite activities shall not exceed 55 Leq (8-hour peak) at the property line. In addition, the maximum sound pressure level radiated by any activity on the site shall not exceed the values shown in Table 8.5-13, using the weighting network “C,” when measured at the site’s boundary line.

Table 8.5-13

Octave Band Sound Pressure Level Limits for the North Coyote Valley Campus Industrial Area

Octave Band a
Sound Pressure Level b

Below 75
72

75-150
65

150-300
59

300-600
52

600-1200
46

1200-2400
40

2400-4800
34

Above 4800
32

aRange in Cycles per Second as set forth in A.S.A. Standard Z24.10-1953

bMeasured in Decibels with a Base Reference of 0.0002 Microbar

Source: Master Development Plan and Guidelines for the North Coyote Valley Campus Industrial Area (1985).

A summary of these various LORS is presented in Table 8.5-14.

Table 8.5-14

Applicable Laws, Ordinances, Regulations, and Standards

LORS
Applicability
Conformance (Sec. No.)

Federal Offsite:

USEPA
Guidelines for state and local governments.
Not Applicable

Federal Onsite:

OSHA
Exposure of workers over 8-hour shift limited to 90 dBA.
Section 8.5.3.8. Also see Worker Safety section of AFC.

State-Onsite:

Cal/OSHA

8 CCR Article 105 Sections

095 et seq.
Exposure of workers over 8-hour shift limited to 90 dBA.
Section 8.5.3.8. Also see Worker Safety section of AFC.

State-Offsite:
Calif. Vehicle Code Sections 23130 and 23130.5 
Regulates vehicle noise limits on California highways.
Delivery trucks and other vehicles will meet Code requirements.

Local
California Government Code Section 65302
Requires local government to prepare plans which contain noise provisions.
City of San Jose conforms

Santa Clara County Code
Establishes permissible outdoor noise levels based on receiving land use and character of the noise
Section 8.5.4.3.1

City of San Jose General Plan
Establishes outdoor short-term noise guideline of 60 DNL and long-term goal of 55.
Section 8.5.4.3.2

North Coyote Valley Master Plan
Limits noise to 55 Leq (8-hour peak) and establishes octave band limits.
Section 8.5.4.3.3

8.5.5 Permits Required and Permit Schedule

No permits are required; therefore, there is no permit schedule.

8.5.6 References

Acoustics-Attenuation of Sound during Propagation Outdoors, Part 2, A General Method of Calculation, ISO 9613-2, International Organization for Standardization, Geneva. 1989.

Barnes, J.D., L.N. Miller, and E.W. Wood. 1976. Prediction of Noise from Power Plant Construction. Bolt Beranek and Newman, Inc., Cambridge, Massachusetts. Prepared for Empire State Electric Energy Research Corporation, Schenectady, New York.

Beranek, L.L. Noise and Vibration Control. Institute of Noise Control Engineering. McGraw Hill. 1988

City of San Jose. 1985. North Coyote Valley Campus Industrial Area Master Plan.

City of San Jose. 1994. 2020 General Plan.

County of Santa Clara. Chapter VII. Control of Noise and Vibration.

Miller, L.N., E.W. Wood, R.M. Hoover, A.R. Thompson, and S.L. Thompson, and S.L. Paterson. Electric Power Plant Environmental Noise Guide, Vol. 1. Bolt Beranek & Newman, Inc. Cambridge, MA. Prepared for the Edison Electric Institute, New York, NY. 1978. 

USEPA (U.S. Environmental Protection Agency). 1971. Noise from Construction Equipment and Operations, US Building Equipment, and Home Appliances. Prepared by Bolt Beranek and Newman for USEPA Office of Noise Abatement and Control, Washington, DC.

USEPA. 1974. Levels of Environmental Noise Requisite to Protect Public Health and Welfare with an Adequate Margin of Safety. 550/9-74-004, Office of Noise Abatement and Control, Washington, DC.

sac/150038/027.doc
8.5-1
sac/150038/027.doc
8.5-9

