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INTRODUCTION

The SMUD Cosumnes power plant is located in Sacramento County, California. The resident at
13900 Clay East Road (Mr. Salvatore Ali} has submitted complaints to the California Energy
‘Commission (CEC) concerning the noise produced by the power plant. Brown-Buntin
Associates, Inc. (BBA) has performed an acoustical analysis to describe ambient and power plant
noise levels received at the Ali residence, and to describe the power plant noise level reduction
provided by the existing building facades.

CRITERIA

The CEC prepared a Decision concerning the Cosumnes Power Plant Project Application for
Certification in September 2003. That decision included requirements for the conduct of certain
noise surveys, and for acoustical improvements for certain affected residences where the steady-
state plant noise level exceeds 36 dBA'.

METHODS

This analysis approached the concerns of the CEC Decision with three separate methods,
assessing ambient noise levels over a period of time, power plant noise source characteristics,
and the acoustical performance of the existing building facades.

Ambient Noise Levels:

This analysis presents the results of continuous noise measurements at the Al residence
locations and at the south fence line of the Cosumnes Power Plant during the period of May 4-8,
2007. Figure 1 shows the noise measurement sites described in this report. Table I lists the
sound level measurement equipment used for this study. Appendix B provides photographs of
the noise measurement sites.

TABLE I
Sound Level Measurement Equipment Used
Cosumnes Power Plant Study
May 4-8, 2007
i Location l;ﬁA Sou;l: t:;:vel S;r:l Preamplifier S;r:al Microphone S;r:]
Plant 13 | Larson Davis 820 | 1419 LD PRMS828 @ 2186 | B&K 4176 | 2419458
Fence Line
13900
Clay East: 1 Larson Davis 820 1124 LD PRMR828 1539 B&K 4176 2135837
15 £ high
13900
Clay East: 12 Larson Davis 820 1126 LD PRMR&28 1560 PCB 377B02 102581
5 fi high
Feq“e“.“y . Larson Davis 824 | 1162 LD PRM902 | 1679 LD 2541 J 6526
Analysis 1

1 See Appendix A for explanations of the acoustical terms used in this report.
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Figure 1

Noise Measurement Sites
Cousmnes Power Plant Project: May 4-8, 2007
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Noise Measurements at the Power Plant Fence Line

BBA performed continuous noise measurements at the south fence line of the Cosumnes Power
Plant site, beginning at 10:00 a.m. on May 4, 2007, and ending at 10:00 a.m. on May &, 2007.
The purpose of these noise measurements was to describe the variations in noise levels that could
be clearly attributed to power plant operation during the measurement period. These values may
be compared to the noise levels measured at the residential site during the same period.

The noise measurements were conducted adjacent to a light pole outside the plant fence line.
The equipment used is listed in Table I. The meter was calibrated in the field before use with a
Bruel & Kjaer Type 4230 acoustical calibrator (s/n 1026368) that was certified by its
manufacturer in October 2006 to be consistent with reference values maintained by the National
Bureau of Standards.

The measurement microphone was set in a vertical position at a height of about 5 feet above
ground level, and was fitted with a random incidence corrector and a windscreen. The sound
level meter was set to measure A-weighted sound pressure levels (sound levels), in decibels
{dB), using Slow meter response. The meter was set to summarize the results of continuous
noise measurements in terms of hourly statistical metrics.

Figure 2 summarizes the noise measurement data in terms of the median hourly sound (or noise)
level® (L50), which is the metric applied by the CEC. These values are also listed in Appendix
C.

The noise measurement data at this location indicated that median noise levels were relatively
constant when the power plant was in operation, in the range of 56 to 62 dB. The predominant
noise sources at this measurement site were the cooling towers and the power generation
turbines.

These noise measurement data also show that power plant noise levels were noticeably reduced
from about § a.m. to 3 p.m. on Monday, May 7, 2007.

Noise Measurements at the Ali Residence

BBA performed continuous noise measurements at the front yard of the Ali residence, beginning
at 11:00 a.m. on May 4, 2007, and ending at 10:00 a.m. on May 8, 2007. The purpose of these
noise measurements was to describe the noise levels that occurring at the residence during the
measurement period, with the goal of describing the noise exposure due to power plant
operation.

The noisc measurements were conducted at two different heights: about 5 feet above ground, and
about 15 feet above ground. The higher microphone position was used to describe noise levels at
the elevation of the second-floor windows of the house. The equipment used is listed in Table 1.
The meters were calibrated in the field before use with a Bruel & Kjaer Type 4230 acoustical

2 The term “sound level” is defined as the A-weighted sound pressure level in decibels (dB), sometimes expressed
as dBA. The terms “sound level” and “noise level” are used interchangeably in this report.
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calibrator (s/n 1026368) that was certified by its manufacturer in October 2006 to be consistent
with reference values maintained by the National Burcau of Standards.

The measurement microphones were set 1n a vertical position, and were fitted with random
incidence correctors and windscreens. The sound level meters were set to measure A-weighted
sound pressure levels (sound levels), in decibels (dB), using Slow meter response. The meters
were set to summarize the results of continuous noise measurements in terms of hourly statistical
metrics.

Figure 2 summarizes the noise measurement data in terms of the median hourly noise levels
(L50), which is the metric applied by the CEC. These values are also listed in Appendix C.

On Saturday, May 5, high winds caused the microphones to topple. The 15-foot microphone
mast was taken down at about 10:30 a.m., and was placed back into operation on Sunday, May 6,
at about 9:00 p.m. The measurement data at the 5-foot microphone height show the effects of
the high wind speeds on the measured noise levels. These effects are the result of the
aerodynamic noise (sometimes called self-noise) caused as the wind contacts the microphone
assembly.

These noise measurement data also show that an unknown noise source operated daily at 5:00
a.m. It is likely that the noise source was the swimming pool pump, which was located at the
stde of the house within about 25 feet of the microphones.

The elevated noise levels occurring at about 4:00 p.m. on Monday May 7, 2007, are presumed to
be due to lawn mowing activity.

The noise measurement data at this location indicated that nighttime median noise levels were as
low as 32 dB, but most often ranged from 38 dB to 42 dB. Conversations with the Ali family
members indicated that noise due to power plant operations was reported to be “loudest” when
heard in the time frame of 2:00 to 4:00 a.m.

To further describe ambient noise levels, BBA measured the frequency spectrum of the ambient
noise at the Ali residence at about 10:07 p.m. Monday May 7, 2007. This analysis was made
using the Larson Davis Model 824 sound level meter described by Table I, and the results are
shown by Figure 3. The meter was calibrated before use with a Larson Davis Model CA-250
acoustical calibrator (s/n 3173) that was certified by its manufacturer in October 2006 to be
consistent with reference values maintained by the National Bureau of Standards. The power
plant noise was inaudible at this time, so the frequency spectrum data show the contribution
made to measured noise levels at nighttime by insects, predominantly crickets. In this sample,
the measured overall A-weighted noise level was 45.5 dB, and the A-weighted contribution of
the insect noise in the 4,000 Hz and 5,000 Hz frequency bands was 44.9 dB. This observation
mdicates that nighttime noise levels during the measurement period may be dominated by insect
sounds during the hours when the insects are active.
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Power Plant Noise Frequency Characteristics

BBA measured the frequency spectrum of the power plant noise at the south fence line of the
Cosumnes Power Plant at 10:00 p.m. Monday May 7, 2007. This analysis was made using the
Larson Davis Model 824 sound level meter described by Table I, and the results are shown by
Figure 4. The meter was calibrated before use with a Larson Davis Model CA-250 acoustical
calibrator (s/n 3173) that was certified by its manufacturer in October 2006 to be consistent with
reference values maintained by the National Burcau of Standards. The power plant noise was
dominant at this time, but the frequency spectrum data also show the contribution made to
measured noise levels by crickets. In this sample, the measured overall A-weighted noise level
was 63.6 dB, and the A-weighted contribution of the insect noise in the 4,000 Hz and 5,000 Hz
frequency bands was 47.5 dB. The noise level at this site was therefore dominated by the power
plant.

The frequency spectrum measured at this site was used in the analysis of the power plant noise
level reduction provided by the residential building facades. In actuality, the power plant
spectrum that would be received at the residence would likely be slightly different, as the
intervening ground and air over the approximately 5,000-foot distance between the power plant
and the residence would absorb certain frequencies, primarily at the higher end of the spectrum.
However, the spectrum shape shown by Figure 4 will provide a worst-case estimate of interior
noise levels when combined with the noise level reduction data described by the following
section.
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Acoustical Performance of the Existing Building Facades

To address the acoustical performance of the existing residential building facades, and the
consequent amount of power plant noise reduction available to people inside the Ali residence,
BBA performed measurements of the airborne sound insulation of the walls and windows of
each room of the house that faces in the direction of the power plant. These measurements were
conducted between about 10:00 a.m. and noon on May 8§, 2007.

The rooms on the first floor of the house facing the power plant are the living room and the
dining room. The rooms on the sccond floor that face the power plant are the master bedroom, a
“daughter’s” bedroom, and a bedroom used also as a home office. The existing windows at this
residence are constructed with standard energy-conserving dual-pane glazing in vinyl frames.
These windows typically provide acoustical performance in terms of the Sound Transmission
Class (STC) rating of about 28. The front door to the first floor is made of solid wood, with
glazing in the upper portion of the door.

The method used to measure the airborme sound insulation of the building facades was based
upon the American Society of Testing and Materials (ASTM) Standard Guide E 966-02, using
the “nearby average” method. In general, the test consisted of using a loudspeaker system to
produce broad-band sound outside of each room. The sound level and frequency content were
measured outside and inside the classroom using a Larson Davis Model 824 precision real time
analyzer and sound level meter. The meter was calibrated before use with a Larson Davis Model
CA-250 acoustical calibrator (s/n 3173) that was certified by its manufacturer in October 2006 to
be consistent with reference values maintained by the National Burecau of Standards. The
outdoor-indoor level reduction (OILR), in decibels, is the difference between the sound pressure
levels outside and inside each room, calculated for each one-third octave band center frequency
from 12.5 Hz to 20,000 Hz.

The sound pressure level measurements were performed outside of, and parallel to, the facades at
a distance of 4 to 8 feet, and a single microphone was moved in a pattern so that the average
noise level in front of the fagade was measured. Inside each room, the microphone was moved
over an area parallel to the fagade, about 3 to 5 feet from the fagade. Each sound pressure level
measurement was conducted for at least 30 seconds, and the energy-average sound pressure level
(Leq) In cach one-third octave band center frequency was calculated and stored in the meter.

Prior to the measurements, ambient noise levels were measured in each room to allow
corrections to be made to account for ambient noise if needed.

During the testing, the windows to each room were closed. For the first floor tests, the doors and
windows at the rear of the house were also closed to prevent the creation of flanking paths for
sound transmission. On the second floor, the door to each room was closed during the test.

Table III lists the measured space-averaged sound pressure levels outside and inside of each

room, along with the calculated OILR, for each one-third octave band center frequency from
12.5 Hz to 20,000 Hz.
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TABLE Il
Measured One-Third Octave Band Sound Pressure Levels
Outside and Inside Affected Rooms

13900 Clay East Road
May 8, 2007
Center _ Space-Averaged Sound Pressure Level, dB
Frequency, Living Room Dining Room Master Bedroom Daughter’s Room Office
Hz Out | In OILR|Out| In |OILR |Qut | In |OILR | Out | In [ OILR | Out | In | OILR
12.5 59.9 | 56.3 36 [578(63.7] -59 |[602]|582] 290 568|564 | 04 |[578]575 0.3
16 5571536 2.1 552574 -22 |559(562| -03 |55.1] 535 1.6 534|541 | -0.7
20 55.4 | 50.5 49 | 550529 21 34.7 | 52.1 26 | 543 50.1 42 53.6 | 50.3 33
25 51.0 | 49.2 1.8 [500]|506]| -06 |504496| 0.8 541 1472 69 |[51.0]493 1.7
31.5 5251456 | 6.9 51.5 | 50.4 1.1 51.7]146.6 | 3.1 544 442 | 102 | 525|472 53
40 61.8 1454 | 164 |61.0 497 113 | 610|446 | 164 | 608 [451 | 157 | 619|469 | 150
50 71.6 | 475 241 | 708|535 173 [756 514 | 242 | 737|566 17.1 | 744|550 154
63 842 | 604 | 238 | 814|579 235 |B82|61.5] 267 |824]625| 199 |86.1]652| 209
80 90.0 | 684 | 21.6 | 859|687 | 172 | 952 |69.5| 257 |888[725| 163 |907 | 729 17.8
100 8651696 169 | 8451709 136 [940 | 674] 26.6 | 88.8 | 70.1 18.7 | 89.2] 706 | 18.6
125 B42 | 651 | 19.1 [ 86.1[69.6]| 165 [89.1 |659| 232 [89.7|656| 24.1 [889]|673]| 216
160 8401624 | 216 | 897|638 259 [903]59.5] 308 | 903|639 | 264 [905]67.3| 232
200 858 614 | 244 | 883 [659| 224 (893 618 275 (920629 | 29.1 |91.1 |638| 273
250 87.6|59.6 | 280 |909|61.0| 299 | 867 |586| 281 |905]600]| 305 | 909|604 | 305
315 864 | 593 | 271 | 879|625 254 |90.1 | 62.3| 278 |86.1 |61.7| 244 | 874 (59.5]| 279
400 894 | 56.5] 329 | 9131601 ] 31.2 [928 559 ] 369 | 894|579 | 315 | 890|543 | 347
500 89.1 | 563 | 32.8 | 88.7|59.0| 29.7./88.8 523 | 365 |883(528| 355 | 885|527 358
630 908 | 554 | 354 |923 579 344 | 918|513 | 405 |91.2 499 | 413 [91.6 | 498 | 41.8
800 90.3 | 543 | 360 1911|564 347 [905]504] 40,1 1907492 | 41.5 1904|492 ]| 412
1000 894 | 50.1 | 393 902 |53.0| 372 [89.2 | 463 | 429 | 887|416 | 47.1 | 887|424 | 463
1250 88.1 | 51.5| 366 |89.2)|544| 348 [ 888|451 | 437 | 887|406 | 48.1 | 88.6| 41.8| 468
1600 87.1 | 53.9| 332 | 884|546 | 338 [913 (470 443 | 893 [426 | 46.7 | 89.6 | 43.6 | 46.0
2000 859 | 51.8 | 34.1 | 864|533 33,1 | 868|442 | 42.6 [859[406| 453 | B6.4| 409 | 455
2500 852 | 50.1 | 351 |858([51.2] 346 | 869|394 | 475 | 86.2 | 388 | 474 |87.3|389| 484
3150 847 | 46.2 | 385 | 842463 | 379 [ 866|378 488 | 850375 ] 475 |186.0]37.1| 489
4000 844 | 458 | 386 | B45|452 | 293 [ 850|420 | 43.0 | 84.0(404 | 436 |844]|400| 444
5000 838|434 404 1844445 .99 846|405 441 | 84.]1 386 | 455 |850]40.0| 450
6300 850440 | 410 [ 859463 | i=6 [B66 377 489 |855|36.0 | 495 |86.5]|359]| 506
8000 849 | 40.6 | 443 | 855|426 29 | 862|364 49.8 | 848|343 | 505 | 861|351 51.0
10000 836|364 | 47.2 [ 8441393 451 |84.8 |330| 51.8 | 83.5|332| 503 [855|323]| 532
12500 81.0 [ 29.9| 511 | 8.4 |31.3| 511 | 821 | 285| 536 [81.2]1294 | 518 | 835|295 54.0
16000 799 [ 263 536 |81.6|284 | 532 |83.7|264| 573 | 815|288 527 |842(300| 354.2
20000 7811262 | 519 [79.5|266| 529 | 781|260 521 |77.1]|274| 497 | 80.2]27.5]| 527

To calculate the noise level reduction (NLR) that would be provided by each room fagade for
power plant noise, it was assumed that the pawer plant noise frequency spectrum would be the
same as that measured at nighttime at the power plant fence line, as shown by Figure 4.

To provide a general representation of the magnitude of interior noise levels that would be
expected when the power plant was audible, the overall sound pressure levels were offset so that
the total A-weighted power plant noise level at the building fagade would be 40 dB. The sound
pressure levels in each one-third octave band were then calculated for each room by subtracting
the measured OILR values. The values wereithen A-weighted, and were added together to arrive
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at the total A-weighted sound pressure level inside each room. The power plant NLR was
calculated as the difference between the assumed outdoor power plant noise level and the
calculated power plant noise level inside the room. Table IV summarizes the NLR calculations
and results.

These data indicate that the existing building facades provide power plant noise level reduction
in the range of 29 dB to 36 dB. The primary sound transmission path for each room appeared to
be the window(s).

CONCLUSIONS

Continuous noise measurements conducted at the SMUD Cosumnes Power Plant and at the Ali
residence on May 4-8, 2007 provide information about ambient and power plant noise levels
over that period. The data also indicate that sound produced by crickets contributes significantly
to measured noise levels during nighttime hours when the insects are active.

Based upon airborne sound insulation measurements conducted at the Ali residence, the existing
building facades provide power plant noise level reduction values of 29 dB to 36 dB with
windows in the closed position.

Respectfully Submitted,
Brown-Buntin Associates, Inc.

Erm o

Jim Buntin
Vice President
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APPENDIX A

ACOUSTICAL TERMINOLOGY

AMBIENT NOISE LEVEL: The composite of noise from all sources near and far. In this
context, the ambient noise level constitutes the normal or
existing level of environmental noise at a given location.

CNEL: Community Noise Equivalent Level. The average equivalent
sound level during a 24-hour day, obtained after addition of
approximately five decibels to sound levels in the evening from
7:00 p.m. to 10:00 p.m. and ten decibels to sound levels in the
night before 7:00 a.m. and after 10:00 p.m.

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

DNL/Lgn: Day/Night Average Sound Level. The average equivalent sound
level during a 24-hour day, obtained after addition of ten decibels
to sound levels in the night after 10:00 p.m. and before 7:00 a.m.

Leg: Equivalent Sound Level. The sound level containing the same
total energy as a time varying signal over a given sample period.
Leq is typically computed over 1, 8 and 24-hour sample periods.

NOTE: The CNEL and DNL represent daily levels of noise exposure
averaged on an annual basis, while L., represents the average
noise exposure for a shorter time period, typically one hour.

Liax: The maximum noise level recorded during a noise ¢vent.
La: The sound level exceeded "n" percent of the time during a sample

interval (Lgg, Lsg, Lio, etc.). For example, Ljy equals the level
exceeded 10 percent of the time.
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ACOUSTICAL TERMINOLOGY

NOISE EXPOSURE

CONTOURS: Lines drawn about a noise source indicating constant levels of
noise exposure. CNEL and DNL contours are frequently utilized
to describe community exposure to noise.

NOISE LEVEL

REDUCTION (NLR): The noise reduction between indoor and outdoor environments or
between two rooms that is the numerical difference, in decibels,
of the average sound pressure levels in those areas or rooms. A
measurement of “noise level reduction” combines the effect of the
transmission loss performance of the structure plus the effect of
acoustic absorption present in the receiving room.

SEL or SENEL: Sound Exposure Level or Single Event Noise Exposure Level.
The level of noise accumulated during a single noise event, such
as an aircraft overflight, with reference to a duration of one
second. More specifically, it is the time-integrated A-weighted
squared sound pressure for a stated time interval or event, based
on a reference pressure of 20 micropascals and a reference
duration of one second.

SOUND LEVEL: The sound pressure level in decibels as measured on a sound level
meter using the A-weighting filter network. The A-weighting
filter de-emphasizes the very low and very high frequency
components of the sound in a manner similar to the response of
the human ear and gives good correlation with subjective
reactions to noise.

SOUND TRANSMISSION

CLASS (STC): The single-number rating of sound transmission loss for a
construction element (window, door, etc.) over a frequency range
where speech intelligibility largely occurs.

il
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APPENDIX B
Noise Measurement Site Photographs
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APPENDIX C
Hourly Noise Measurement Results
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