Noise


Technical Area: Noise

Author: Jim Buntin

BACKGROUND

The Energy Commission typically assesses the potential for environmental impact by comparing of the steady state noise level due to the power plant to the average (or typical) L90 values obtained during the quietest period of the day.

The AFC indicates that the average L90 value during the quietest period of the day (from 8 a.m. to 3 p.m.) is 44 dBA.  This is the level that Energy Commission staff considers to be the ambient background noise level from which a permanent substantial increase in ambient noise levels is determined.  The Energy Commission staff has concluded that a potential for a significant noise impact exists where the noise of the project plus the background exceeds the background by 5 dBA L90 or more at the nearest sensitive receptor.  In accordance with CEQA, the predicted change in background noise levels must be addressed, and mitigated if found to be significant.

Based upon the applicant’s data, the cumulative noise level due to ambient noise plus operation of the BEP and the BEP II would be 51 dBA at the nearest sensitive receptor.  This level of power plant operational noise will result in a substantial change in background noise levels.

To reduce the cumulative noise level to a level that is less than significant, it will be necessary to reduce BEP II power plant noise levels by about 5 dBA, as compared to the proposed system design.

DATA REQUEST 39.
Please provide a ranking of the most significant power plant noise sources, and their noise level contributions, at the nearest sensitive receptor.  Include the chiller compressors, duct burners, and cooling fans.



RESPONSE TO DATA REQUEST 39:

Recently, noise level measurements were conducted at the Siemens Westinghouse Choteau, Oklahoma Project.  The Choteau Project is a Siemens Westinghouse “reference plant” design utilizing the same systems and equipment as has been implemented on the BEP project.  BEP II also utilizes the same system and equipment design basis as Choteau.  The field data collected at the Choteau Project has been used to respond to this data request.  

There are many different noise sources, which can contribute to the overall BEP II facility noise emissions.  However, many of the loudest noise sources will be housed within buildings (e.g., turbines) or located on the opposite side of the facility from the nearest residences and therefore shielded from view (e.g., step up transformers).

The cooling tower and Heat Recovery Steam Generator (HRSG) exhaust stacks are expected to be the larger contributors to the noise levels at the nearest receptor.

Based on data collected at the Chouteau facility, a reference level of 66 dB at a point 400 feet from the noise envelope of the facility was assumed.  This level was projected to the nearest residence (2,900) feet from the BEP II noise envelope using a 6 dB decrease in sound level for each doubling of distance between the source and receiver.  In addition, median atmospheric conditions of 70 degrees Fahrenheit and 30% relative humidity were used to compute atmospheric attenuation.  Given these assumptions, the predicted noise level from BEP II at the nearest residence would be approximately 43 dB.  This level is predicted to fluctuate with changes in atmospheric conditions, 

Because the entire BEP II plant does not create a significant noise impact at the nearest receptor, predicted to be 43 dB as described above, contributions from individual plant sources are not by themselves significant and their noise levels have not been separately calculated.

Caithness Blythe II, LLC is currently remodeling the cumulative noise levels at the closest receptor with BEP and BEP II both operating.  This analysis will be submitted under separate cover.

DATA REQUEST 40.
For the most significant power plant noise sources described above, please describe the currently-planned noise control measures.  Indicate whether the expected noise levels are consistent with standard power plant design, or whether additional noise reduction has been specified.

RESPONSE TO DATA REQUEST 40:

The cooling tower and HRSG exhaust stacks were identified above as the two most significant noise sources.

The cooling tower will be a standard tower without additional noise reduction features.  Towers used in similar applications were specified so as not to exceed sound power levels of 117 dB(A) from the air intake of the entire tower and 119 dB(A) from the air outlet of the entire tower.  Also, the sound pressure level was specified not to exceed 85 dB(A) at three feet from the tower.

The HRSGs will also have standard power plant noise control features.  The HRSG casings and inlet ductwork will be provided with ceramic fiber insulation.  The exhaust stack is not provided with silencing baffles and is not thermally or acoustically insulated.  The noise emitted to the environment from each HRSG (inlet casing, main casing, expansion joints, control valves, and HRSG pipework) and HRSG exhaust stack is not expected to exceed a maximum surface sound pressure level of 88 dB(A) at a distance of 3 feet from the equipment and a maximum far field sound pressure level of 66 dB(A) at 400 feet in any direction from any HRSG surface.

DATA REQUEST 41.
Please describe the predicted frequency content of the power plant noise at the nearest sensitive receptor.

RESPONSE TO DATA REQUEST 41:

Due to the similarities between the BEP and BEP II facilities and the Siemens Westinghouse Chouteau, Oklahoma _Project, noise level data collected at the Chouteau site in 2001 was used to respond to this data request.  At the Chouteau Site, noise level measurements consisting of 1/3 octave band sampling were conducted at 32 discrete locations.  That data is provided in Table 41-1 with the noise measurement locations shown in Figure 41-1.
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The results of the Chouteau Oklahoma power plant noise level measurements indicate there are many different noise sources that contribute to the overall facility noise emissions, and that due to the size of the facility, the noise levels vary by location around the perimeter. 

The Figure 41-1 site which was used to predict the BEP II facility frequency content at the nearest noise-sensitive receptor was Location 15.  This site was selected due to its similar exposure to the major noise sources associated with the BEP II facility. Figure 41-2 shows a graph of the 1/3 octave band data for site 15 at the 400 foot measurement position. Figure 41-2 also shows the predicted frequency content and level at the nearest residence based on median atmospheric conditions of 70 degrees Fahrenheit and 30% relative humidity, as wells as a 6 dB decrease per doubling of distance between the measurement location and nearest receptor (2,900 feet).  

Figure 41-2 illustrates that there are no significant pure tones associated with this location.  This is because the dominant noise source at this location will be the cooling towers, which are fairly broadband in frequency content (see spectral data in attached Excel File for Site 24 which was next to the cooling tower array). 
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BACKGROUND

Pile driving is sometimes used for power plant construction.  Noise and vibration from pile driving can be significant at adjacent sensitive receptors.  The listing of construction noise sources contains no reference to such equipment use.

DATA REQUEST 42.
If pile driving is not proposed, please so state.  If pile driving is planned, please provide a discussion of the potential noise and vibration effects associated with pile driving for the proposed project at the nearest sensitive receptors.  Include estimates of pile driving noise and vibration levels, their effects, and any proposed mitigation measures.

RESPONSE TO DATA REQUEST 42:

Pile driving will not be used in the design and construction of the Blythe Energy Project Phase II (BEP II).

Piles were not used during the construction of the Blythe Energy Project (BEP).  The engineering firm (Ninyo & Moore) which performed the geotechnical studies for the BEP concluded piles were not necessary and recommended spread footings be used in the foundation design.  

Ninyo & Moore also confirmed the soil conditions for the BEP II site are consistent with the BEP site. 

BACKGROUND

During construction of the power plant, it will be necessary to clean out the steam lines prior to operation.  This is commonly accomplished by high- or low-pressure air or steam processes, which produce noise that can be significant at sensitive receptor locations.

DATA REQUEST 43.
Please describe the noise levels predicted at the nearest sensitive receptor for high-pressure steam blows or low-pressure cleaning methods.

RESPONSE TO DATA REQUEST 43:

Based on information provided by two boiler cleaning companies on low noise steam blow processes, the process typically results in noise levels of 75-80 dB or less at a distance of 100 feet from the outlet even without a silencer.  These are low-pressure, high velocity cleaning methods.

Based on a level of 75-80 dB at 100 feet from the outlet, and the assumption that the outlet is centered between the Heat recovery Steam Generator (HRSG) stacks which are approximately 3,400 feet from the nearest residence, the predicted noise level at that nearest residence would be approximately 44-49 dBA without accounting for atmospheric absorption.  Based on an estimated reduction of approximately 1.5 dBA per 1,000 feet for standard day atmospheric absorption, the noise level at the nearest residence is predicted to be approximately 39-44 dB during low-pressure, high velocity cleaning procedures.   

BACKGROUND

During routine start up of the power plant, steam is ordinarily vented to the atmosphere until its pressure or quality is adequate for power plant operation.  The release of steam through such vents, and other related events, can produce noise that is significant at sensitive receptor locations.

DATA REQUEST 44.
Please describe the noise sources associated with power plant start-up, and the noise levels predicted for those sources at the nearest sensitive receptor.

RESPONSE TO DATA REQUEST 44:

The significant non continuous noise sources associated with the plant are the start-up steam system and the high pressure steam bypass station:

These non-continuous noise sources will be operated during periods when the power station will be started up or shut down.

It is anticipated that the periods of start up operating conditions will be approximately 3 hours.  The noise emitted to the environment from the above mentioned systems are designed so that the following sound power levels are not exceeded:

Vent opening of the blow down flash tank system

=  Lpa <_ 91 dB(A)  

The High Pressure Steam bypass station system

=  Lwa <_114 dB(A)

Startup vents are in operation during startup operation.  The noise emitted to the environment from any start up vent is not expected to exceed a surface sound pressure level of 115 dB(A) at 1 meter from any part of the silencer, valve or pipe.  

Based on a sound power level of 114 for the bypass station system, and a distance of approximately 3,000 feet from the nearest residence, the predicted noise level at the nearest residence would be approximately 44 dBA without accounting for atmospheric absorption.  Based on an estimated reduction of approximately 1.5 dBA per 1,000 feet for standard day atmospheric absorption, the noise level at the nearest residence is predicted to be approximately 39 dB during operation of the Bypass station system.

Based on a sound pressure level of 115 dBA at 1 meter, for the Start-Up vent and a distance of approximately 3,000 feet from the nearest residence, the predicted noise level at that nearest residence would be approximately 55 dBA without accounting for atmospheric absorption.  Based on an estimated reduction of approximately 1.5 dBA per 1,000 feet for standard day atmospheric absorption, the worst-case noise level at the nearest residence is predicted to be approximately 50 dB during start-up venting.
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