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Introduction

This technical report summarizes the results of the noise analysis conducted by CH2M HILL to
determine the impacts that a natural gas powered generating facility would have on the noise
environment in Creston, Washington, and surrounding areas. This study includes a review of
applicable noise regulations, measurement of existing noise levels near the two proposed sites
(including nearby residential areas), and projection of the potential noise level increase.

Noise Measurement Methodology

Noise level measurements and projections in this study are based on a methodology that
simulates noise as perceived by the human ear. Because the human ear is more sensitive to
midrange frequencies than to higher and lower frequencies, environmental noise is measured
using the A-weighted sound level scale. The A-weighted scale uses units of decibels, denoted as
dBA. Noise levels stated in dBA approximate the response of the human ear by filtering out the
high and low frequencies in a manner similar to that occurring in the human ear.

A 10-dBA change in noise levels is judged by most people to be approximately a twofold change
in loudness (e.g., an increase from 50 dBA to 60 dBA causes the perceived loudness to double).
A 3-dBA increase is barely perceptible. Increases in average or cumulative noise levels of 5 dBA
or more are clearly noticeable. Table 1 presents sound levels for some common noise sources. A
technical summary of characteristics of noise and definitions of various noise levels descriptors
are included in Appendix B titled "Background Noise Information." A complete listing of
references used in this report is located in Appendix A.

Health Effects of Noise

Noise may have a variety of consequences for the physical health of human beings. Auditory
effects of noise include hearing loss and interference with communication. Non-auditory effects
include physiological reactions and interference with sleep.

Hearing loss may be either temporary or permanent. Temporary loss, attributable to fatigue of
the inner ear, can occur after brief exposure to high noise levels, or after longer exposure to more
moderate levels. Often this temporary decrease in hearing loss is accompanied by ringing or
buzzing sensations in the ears. Continued exposure to levels sufficient to cause temporary
hearing impairment can, over a period of time, result in damage to the inner ear that is
permanent. Permanent hearing loss cannot be restored, either through medical treatment or

hearing aids.

Hearing loss resulting from noise is referred to as a “noise-induced threshold shift.” It usually
first affects those frequencies necessary to hear and understand speech communication. Noise-
induced permanent threshold shift is related to the intensity, duration, and frequency content of



Table 1
Sound Levels and Relative Loudness of Typical Noises in Indoor and Qutdoor Environments

Sound Relative Loudness
Level Subjective (human judgment of
Activity (dBA) Impression different sound levels)
Jet aircraft takeoff from carrier (50 ft) 140  Threshold of pain 64 times as loud
50 hp siren (100 ft) 130 32 times as loud
Jet takeoff (200 ft) 120 Uncomfortably lond 16 times as loud
Riveting machine 110 8 times as loud
Jet takeoff (2000 ft) 100 Very loud 4 times as loud
Heavy truck or motorcycle (25 ft) 90 2 times as loud
Pneumatic drill (50 ft), garbage disposal, 80 Moderately loud Reference loudness
or food blender
Vacuum cleaner (10 ft) or passenger car 70 1/2 as loud
at 65 mph (25 ft)
Large store air conditioning unit (20 ft) 60 1/4 as loud
Light auto traffic (100 ft) 50 Quiet 1/8 as loud
Bedroom/living room or bird calls 40 1/16 as loud
Library, soft whisper (15 ft) 30 Very quiet
Broadcasting studio 20
10 Just audible
0 Threshold of hearing

Source: Noise and Vibration Control, Leo L. Beranek, 1988.




noise exposure. From extensive studies of industrial noise, it has been found that 8-hour
exposure to continuous noise levels below approximately 80 dB does not cause significant

permanent threshold shift.

Communication interference is one of the primary concerns in environmental noise problems.
Communication interference includes speech interference and activities such as watching
television. Normal conversational speech is in the range of 60 to 65 dBA and any noise in this
range or louder may interfere with speech.

In addition to auditory effects, a number of other physiological responses to noise have been
documented. These physiological responses are those measurable effects of noise on people
which are realized as changes in the pulse rate, blood pressure, etc. and are usually termed
“stress” reactions. While such effects can be induced and observed, the extent is not known to
which these cause harm or are a sign of harm. Generally, physiological responses are a reaction
to a loud short term noise such as a rifle shot or a very loud jet overflight.

Stress reactions have not been observed at noise levels below that at which hearing loss can
occur; the threshold of this stress effect seems to be 70-80 dBA. Therefore, if people are
protected from noise exposures capable of causing hearing loss, it is believed they will also be
protected from the experience of any noise-induced non-auditory disease.

It is evident that noise interferes with sleep. In addition to awakening a person, or preventing the
person from falling asleep, noise can shift the stage of sleep from-a deep, restful stage to a lighter
one. In laboratory tests this is observed as a change in brain-wave pattern of a sleeping subject.
The significance of these shifts in stage of sleep to a person’s long term well-being has not been

established.

A number of factors influence the degree to which noise may interfere with sleep. Impulsive or
fluctuating noise is more disruptive than steady-state noise. Familiarity with the noise may
reduce its ability to awaken, but there is no clear evidence that the quality of sleep is unaffected.
Noise which has some information value is more likely to wake a person. In addition, the ability
of noise to disrupt sleep is related to age. Elderly persons are much more easily awakened by
noise than younger groups, and once awakened find it more difficult to return to sleep.

Proposed Generating Station Operations

The proposed plant will be a natural gas-fired combined-cycle generation facility located near
Creston, Washington. Two alternative site locations are being considered: (1) the Northwest
Regional Power Facility (NRPF) and (2) the Sinking Creek Site. (See Figure 1: Site Location
Map). The project is designed as a standard block consisting of four General Electric Company
(GE) MS7221FA combustion turbines, four heat recovery steam generators (HRSG), and two
steam turbine generators.
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A general arrangement drawing for the conceptual 838 MW plant is shown in Figure 2. The
major facilities and structures that will be provided include a main equipment building, a
switching station, two aircooled condenser units, and several fenced evaporation ponds. Of
primary concern with regard to noise is the main equipment building, which will include the
Turbine-Generator/Control Building and the two aircooled condenser units. The Turbine-
Generator/Control Building will be a multi-story structure that will house the turbine-generators
and auxiliary equipment, control room, control equipment room, electrical switchgear, battery
and uninterruptable power supply-(UPS) equipment. The upper floor will include the major
equipment operating level and the main control room. The lower floor will house auxiliary
mechanical systems and electrical equipment, including switchgear, secondary unit substations,
motor control centers, battery and battery chargers, inverter, and panels.

Applicable Regulations
Noise level criteria that would apply to this projéct are described in this subsection.

Construction and Operation Noise Regulations
Washington Administrative Code

Noise sources and their impacts in Lincoln County and the City of Creston are governed by
Chapter 173-60 of the Washington Administrative Code (WAC), which sets maximum
permissible environmental noise levels that cannot be exceeded in any 1-hour period. The
maximum noise levels are different for the various classifications of receiving property (e.g.,
residential) and the noise source (e.g., industrial). The classification system is called the
Environmental Designation for Noise Abatement (EDNA) and is generally based on a property's
use. The maximum noise source in each EDNA in relation to a receiving property of each
EDNA is shown in Table 2. Noise limits apply at the property line.

Table 2
Noise Limitations
EDNA of Noise Source EDNA of Receiving Property
’ Class A Class B Class C
Class A (residential) 55dBA ~ 57dBA 60 dBA
Class B (commercial) 57 dBA 60 dBA 65 dBA
Class C (industrial) 60 dBA 65 dBA 70 dBA

Source: WAC 173-60

Between 10 p.m. and 7 a.m., the noise limitations in Table 2 are reduced by 10 dBA for the
receiving properties that are Class A EDNA. The WAC noise regulations allow the maximum
permissible sound levels to be exceeded during any sound that is of short duration. The noise
levels -indicated in Table 2, including the nighttime restrictions, may be exceeded for any
receiving property during any 1-hour period by 15 dBA for a total of 1.5 minutes, by 10 dBA for
a total of 5 minutes, and by 5 dBA for a total of 15 minutes.




The noise limitations shown in Table 2, along with the exceedance limitations, can be interpreted
in terms of statistical noise descriptors. The noise levels that are exceeded 1.5, 5, and 15 minutes
in an hour are designated as L, 5, Ly, and L, statistical levels, respectively. The L, refers to the
percentage of time the noise level is exceeded. For example, if noise levels are 60 dBA or higher
for 15 minutes (25 percent of 1 hour), the noise conditions would be characterized as having an
L,s equal to 60 dBA. Table 3 summarizes the exceedance limitations in terms of statistical noise
descriptors for a Class C EDNA (industrial) with impacts on a Class A EDNA (residential).
These limits are of particular interest for evaluating the noise impacts of the NRPF (Class C) on
nearby residential receptors (Class A). - -

Table 3
. Exceedence Limitations
Class C EDNA with Impacts on a Class A EDNA
EDNA of Noise Source Class A EDNA of Receiving Property
. Lzs L8.3 L2~5
Class C (industrial) 65 dBA 70 dBA 75 dBA

Source: WAC 173-60

On site construction generated noise is exempt from 7 a.m. to 10 p.m. for Class A EDNA and at
all times for Class B and C EDNA. If project construction occurs at night, noise levels measured
from nearby residential receivers must meet the WAC nighttime noise regulations set forth in the
preceding paragraphs.

Environmental Protection Agency

The U.S. Environmental Protection Agency (EPA) describes its recommendations for noise
levels in Information on Levels of Environmental Noise Requisite to Protect Public Health and
Welfare with an Adequate Margin of Safety (March 1974). On the basis of available evidence,
the EPA has concluded that a 24-hour Energy Equivalent Sound Level (Leg) of 70 dBA is the
maximum exposure consistent with long-term protection against significant hearing loss at a
frequency of 4,000 Hz. Since this frequency is within the most sensitive range of the ear,
protection at 4,000 Hz insures that the entire frequency spectrum of human hearing would be
protected from significant hearing loss. For normal conversation in a residential area, an outdoor
Leq of 55 dBA has been identified with an indoor L.q of 45 dBA.

Because of the number of variables involved, it has been difficult to establish a quantitative
relationship between noise exposure and sleep interference. This seems to be largely dependent
on the type of noise. A constant noise source with no substantially higher instantaneous peak
noise levels is much more conducive to sleep that a lower noise level with occasional piercing
noise. In light of present knowledge, however, researchers recommend that noise levels inside
dwellings not exceed 30-47 dBA for satisfactory sleeping conditions.




By EPA standards, changes of less than 5 dBA to a noise level are generally not considered to be
noticeable. A standard reduction of 15 dBA is applied to outdoor sound levels to arrive at the
interior sound level. This is due to attenuation of noise by the typical structure.

Traffic Noise Regulations

Motor vehicles are required to comply with the EPA and WAC limitations for individual
vehicles. Traffic noise generated within the project site boundaries would be required to comply
with the WAC noise regulations. However, motor vehicle noise on public roadways is exempt
from the maximum noise level regulations.

Existing Noise Conditions

Existing noise levels were recorded at nine sites, designated M1 through M9 on Figure 3, near
the two alternative project locations. The sites were monitored using a Bruel and Kjaer 2231
Type 1 Sound Level Meter and 4230 Bruel and Kjaer Calibrator. As shown in Figure 1, the
preferred site (NRPF) is located north of Creston, while the other (Sinking Creek Site) is located
south of Creston. Photographs of each monitoring location are shown in Appendix C and
descriptions of the monitoring locations are listed below. Measurement procedures complied
with the American National Standards Institute (ANSI) S1.13-1971.

. Site M1 is at the east end of Foster Street near a residential home, approximately
5,280 feet (1 mile) from the proposed NRPF facility north of the City of Creston.

. Site M2 is a residential home at 250 NE on Foster Street, approximately 5,591
feet (1.06 miles) from the proposed NRPF facility north of the City of Creston.

o Site M3 is at the north end of E Street near a residential home, approximately
4,969 feet (0.94 miles) from the proposed NRPF site north of the City of Creston.

. Site M4 is near the northeast corner of the Creston Community Church at the
corner of Creston Avenue and Foster Street, approximately 6,005 feet (1.14 miles)
from the proposed NRPF site north of the City of Creston. This location is
partially shielded by two homes on E Street, but a direct line-of-sight exists
between the proposed NRPF and the Creston Community Church between the two
homes. ‘

o Site M5 is located on E Street between two residential homes, 540 NE and 410
NE, approximately 5,487 feet (1.04 miles) from the proposed NRPF facility north
of the City of Creston.
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. Site M6 is located near the south side of the proposed Sinking Creek facility south
of the City of Creston approximately 3,624 (0.7 miles) feet from the proposed
Sinking Creek facility.

. Site M7 is located near a residential home (the Rosman residence), which is near
Green Lake and outside the City of Creston, approximately 12,113 feet (2.3 miles)
from the proposed Sinking Creek facility south of the City of Creston.

¢ °  Site M8 is located near the southwest corner of Creston School on a gravel
parking area with a line-of-sight blocked by rolling hills but in the direction of the
proposed Sinking Creek facility south of the City of Creston, approximately
17,794 feet (3.37 miles) from the Sinking Creek facility.

. Site M9 is located near several residential homes at the corner of S. First Street
and F Street, approximately 17,477 feet (3.31 miles) from the proposed Sinking
Creek facility south of the City of Creston.

Noise levels were recorded at Sites M1 through M9 between 7 a.m. and 10 p-m., as well as
between 10 p.m. and 7 am. The current noise environment in the City of Creston and
surrounding areas includes vehicular traffic on Highway 2, local traffic, domestic dogs, and birds.
The majority of the noise is generated by Highway 2 which divides the town in half. A railroad
line also travels through the town, but no trains passbys were observed during the measurement
periods. Table 4 gives the results of the noise level monitoring. Lgg is used for determining
background noise levels at the site.

All existing ambient noise levels were below the maximum noise limits set forth in Chapter 173-
60 of the WAC.

Impacts

The projected noise levels are based on the proposed building design, the site layout, and a
preliminary list of equipment expected to be incorporated into the facility. The most significant
steady noise sources are the four proposed General Electric (GE) model 7FA combustion
turbines, the two steam turbine-generator units, and the two aircooled condensers units.
Substantial noise levels may also be generated during two, infrequent plant processes: (1)
combustion turbine startup, and (2) steam turbine trip (the venting of large amounts of steam).

Steady Noise Sources

The facility would operate 24-hours per day, 7 days per week. Noise source characteristics for the
combustion turbines were collected from the GE America's Commercial Support Team in
Schenectady, New York. Appended to this report is the letter from GE proposal manager, David
W. Johnson, which outlines the data used in this analysis (Appendix D). Information on other noise

10



Table 4
Noise Monitoring Results (dBA)
August 16-17, 1994

Start Time

WACEDNA Dominant Noise Source(s) During

Site End Time L. L, L, L.. L,. Limits Measurement Period’
NRPF Facility Receiver Locations
Ml 10:08 a.m. 10:23 a.m. 43 35 44 47 50 60 Traffic on Highway 2, local activity (e.g., birds,
children, dogs, etc.)
3:12 a.m. 3:22 a.m. - 33 29 35 36 38 50 Almost no traffic on Highway 2
M2’ 10:40 a.m. 10:55 a.m. 43 38 44 47 49 60 Traffic on Highway 2, local activity (e.g., birds,
. children, dogs, etc.)
M3 11:31 a.m. 11:46 a.m. 46 37 43 50 55 60 Traffic on Highway 2, rainbow sprinkler, local
activity (e.g., birds, children, dogs, etc.)
4:08 a.m. 4:13 a.m. 35 29 35 39 42 50 Almost no traffic on Highway 2, rainbow
sprinkler
M4 12:05 p.m. 12:20 p.m. 44 37 45 47 49 60 Traffic on Highway 2, rotating sprinkler, local
activity (e.g., birds, children, dogs, etc.)
4:23 a.m. 4:28 a.m. 37 ‘31 39 41 43 50 No traffic on Highway 2, rotating sprinkler
M5 12:43 p.m. 12:58 p.m. 45 37 44 47 51 60 Traffic on Highway 2, leaves rustling, local
' activity (e.g., birds, children, dogs, etc.)
4:36 a.m. 4:4]1 am. 3] 28 32 34 37 50 Almost no traffic on Highway 2
Sinking Creek Facility Receiver Locations ‘
M6’ 3:42 p.m. 3:57 p.m. 41 41 46 49 60 Background country noise
M7 4:40 p.m. 4:50 p.m. 44 33 45 49 51 60 Background country noise
11:25 p.m. 11:35 p.m. 25 22 25 27 29 50 Crickets
M8 5:05 p.m. 5:10 p.m. 44 33 43 47 51 60 Traffic on Highway 2, wind in the fields
11:50 p.m. 12:00 a.m, 33 27 34 36 38 S0 One car on a residential street at low speeds
M9 5:52 p.m. 6:02 p.m. 42 36 43 46 48 60 Traffic on Highway 2, leaves rustling, local
' activity (e.g., birds, children, dogs, etc.)
12:12 a.m. 12:22 a.m. 37 32 38 40 42 50° Leaves rustling

' Noise sources are listed in descending order of dominance,
? No nighttime measurements available for this Monitoring Location.




sources was obtained from standard acoustical engineering references and technical literature.,
Noise levels were predicted for the receiver locations by the methods listed below:

1. Predicting the noise level due to each piece of equipment at the interior of the building wall.
This included the effect of any noise mitigation techniques used inside the building, such as
adding noise absorptive material to the walls and ceiling.

2. Determining the noise transmission loss through the building walls.

3. Estimating the reduction of level as the noise traveled from the exterior of the wall to the
receivers.

4. Calculating the noise levels at the inlet and exhaust locations; included were the effects of
silencing and other mitigation. The noise level at the receivers was then determined through
estimation of the reduction level as the noise traveled to the receiver.

Appended to this report are eleven computer spreadsheets that give the results of the calculations
(Appendix E). Table 5 summarizes the results of the calculations. The existing noise levels listed
in Table 5 are the day and night measurements recorded at each receiver. These two levels are
indicative of the noise level range that could be expected at each location. The noise levels listed in
the Total Projected Noise Level column reflect the sum of the existing and plant noise levels.
Projected noise levels from the NPRF facility range from 10 to 13 dBA-Le, below the WAC noise
level limits and from 5 to 8 dBA-Lq below EPA limits. For indoor levels 15 dBA is subtracted
from the outdoor level (see Table 6). These levels are within the EPA recommendation of 3047
dBA for nighttime sleeping conditions and the noise source is not disruptive due to its constant
nature. Therefore, no adverse noise impact is expected from the operation of the proposed NRPF.
Projected noise levels from the Sinking Creek facility range from 9 to 25 dBA-Lq below the WAC
noise level limits and from 4 to 20 dBA-L,, below EPA limits. Sinking Creek facility levels are
below the EPA recommendation of 30-47 dBA for nighttime sleeping conditions and the noise
source is not disruptive due to its constant nature. Therefore, no adverse noise impact is expected
from the operation of the Sinking Creek facility.

The facility generated noise level at the nearest NRPF site boundary, approximately 185 feet from
the main equipment building, is estimated to be 70 dBA. Therefore, the 70 dBA WAC limit at the
site boundary would be met. Facility noise levels at the property boundary of the Sinking Creek site
is 67 dBA which also meets the 70 dBA WAC limit.

Other potential noise sources from the proposed power facility include in-well pumps at the well
field site and an enclosed pump station along the Redwine Canyon Water Pipeline Corridor route
(a pump station would not be required for the Cross-Country Water Pipeline Corridor). The in-
well pumps will be underground and, therefore, no transmission of noise to sensitive areas is
expected. The pump station noise will be mitigated by an enclosing structure.. In sum, neither
are expected to noticeably contribute to the surrounding noise level.

12



Monitoring Exis WAC EDNA Noise Limits”
Location

Leq Los Le Las Ls3 Las
1 3343 35-44 60 65 70 75
2° 43 44 60 65 70 75
3 35-46 3543 60 65 70 75
4 37-44 36-45 60 65 70 75
5 31-45 32-44 60 65 70 75
6 41 41 60 65 70 75
7 25-44 25-45 60 65 70 75
8 33-44 34-43 60 65 70 75
9 37-42 38-43 60 65 70 75

! Constant noise source contributes equally to the
2 A 10 dBA reduction is applied to residential noi

* No nightime measurement available for Monitor -




Table 6
Projected Nighttime Noise Levels

(dBA-L.;)
Monitoring  Total Projected Nighttime Total Project Nighttime EPA Recommended
Location Outdoor Noise Level Indoor Noise Level! Noise Level for Sleeping
NRPF Facility Receiver Locations
1 47 32 30-47
2 - - 30-47
3 48 33 30-47
4 47 : 32 30-47
5 47 32 30-47
Sinking Creek Facility Receiver Locations
6 - - 30 - 47
7 35 20 30-47
8 35 20 30-47
9 38 23 30-47

V'EPA artributes a decrease of 15 dBA to outdoor noise levels due to attenuation from the house structure.
2 No nighttime noise measurement was available at this Monitoring Location.

Infrequent Noise Sources

The combustion turbine start-up would likely occur several times during the initial startup of
plant operations and then become very infrequent as the plant attains normal operating
conditions. The combustion turbine startup process occurs over a 20-minute to 30-minute
period, and the sound pressure levels (SPLs) near the combustion turbines are in the 100+ dBA
range. Table 7 gives the estimated noise levels generated by the startup of the combustion
turbines.

The steam turbine trip venting is expected to occur a maximum of two to three times per year and
would last 20 to 30 minutes. Maximum SPLs are estimated-to reach 100 dBA near the steam
vent. Table 7 shows the estimated SPLs at each receiver created during the activation of the
steam turbine trip venting.

The worst-case scenario for the infrequent noise sources would be when the steam turbine trip
venting and combustion turbine startup occur simultaneously. Table 7 lists the combined sources
that reflect this scenario. Under this scenario, maximum noise levels are expected to reach 41
dBA at Receiver No. 6. Because these infrequent noise sources are likely to occur only a few
times per year and because the maximum noise levels are 19 dBA less than the WAC maximum
noise level limit (Lya of 60 dBA) no adverse impact is expected from the identified infrequent
noise sources associated with the NRPF.

14




Table 7
Estimated Noise Levels Generated by the Most Significant
Infrequent Noise Sources (dBA)

Receiver No. SPL for Start-up of SPL for SPL for Combined
Combustion Turbinel Steam Turbine Trip?2 Events3
NRPF Facility Receiver Locations
1 35 35 38
2 34 34 37
3 35 35 38
4 33 33 36
5 34 : ) 34 37
Sinking Creek Facility Receiver Locations
6 38 38 41
7 28 28 - 31
8 25 25 28
9 25 25 28

! Assumes 100 dBA at 3 feet during start-up period.
2 Assumes 100 dBA at 3 feet for 20-30 minutes, 2-3 times per year for venting of steam.
3 In the event that start-up of combustion turbine and steam turbine trip occur at the same time.

Mitigation

Nighttime outdoor Leg levels are estimated to range from 47 - 48 dBA at the nearest residential
locations with the operation of the proposed NPRF power facility. According to the EPA, these
levels are reduced by 15 dBA to obtain the indoor noise levels which would range from 32 - 33
dBA. With this reduction, the indoor noise level would be well within the EPA recommendation
for levels consistent with sleep, 30 - 47 dBA. The noise source from the proposed power facility
would also be a constant noise source which is less disruptive than a fluctuating noise source.
Because the levels would be well below the EPA’s recommended range and the WAC limits
would also be met, no mitigation is recommended at this time. Similarly, the projected noise
levels from the Sinking Creek facility satisfy both EPA and WAC requirements and, thus, no
mitigation is recommended at this time.

To eliminate the potential for any increase in noise levels at nearby receivers, additional noise
attenuation equipment could be added to the combustion turbine inlet and exhaust points. To
satisfy the near field Occupational Safety and Health Act noise limits (i.e., worker noise level
exposure inside the Turbine-Generator/Control Building), the General Electric (GE) MS7221FA

85 dBA near field package is recommended.
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Receiver No. 1



NRPF SITE

Notse Level Estimate for Northwest Regional Power Facllity at Recelver No. 1
Noise Level Calculations 4780 Feet From Turbine Generator Building

L

Total nuise level estimates are based un the following individual nolse sources

(A) Four Geneeal Electric Type 7FA Combustion Turhines

(B) Two Steam Tutbine-G Units (Incl. turbi and shaft driven exciters)

(C) Two Air Coulod Condensers (cach with 24 fan drives)

Octave Band Frequency (Hz) 31.5 63 125 250 500 1000 2000 4000 8000 Aswelghted
Sound Wavelength (fect) 35.81 17.90 9.02 4.51 226 113 0.56 0.28 0.14
A-weighting (dB) -394 2262 -16.1 -8.6 232 0 12 f -l
d urces
Inlet SPL of GE 7FA @400 Feet (122 meters) 51 50 43 45 43 kY) 35 kx} 28
Exhaust SPL of GE 7FA @400 Feet (122 meters) 76 76 69 63 54 54 41 20 10
Package SPL of GE 7FA @400 Feet (122 meters) 55 64 58 55 53 54 60 56 46
Infet A-weighted Noise of GE TFA @400 Feet (122 meters) 12, 24 27 36 40 37 36 34 27 44
Exhaust A-weighted Noise Level of GE TFA @400 Feet (122 meters) n 50 53 54 $1 54 42 21 9 60
Package A-weighted Noise Leve! of GE 7FA @400 Feet (122 meters) 16 38 42 46 50 54 61 57 45 64
Intet SPL of GE 7FA @400 Fect (122 meters) from 4 turbines ) 57 56 49 51 49 43 LY 39 34
Exhaust SPL of GE 7TFA @400 Feet (122 meters) from 4 turbines ' 82 82 75 69 60 60 47 26 16
Package SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 61 70 64 61 59 60 66 62 52
Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) from 4 turbines 18 30 kx} 42 46 43 42 40 13 50
Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) from 4 turbines 43 56 59 0 57 60 48 27 15 66
Package A-weighted Noise Level of GE TFA @400 Feet (122 meters) from 4 turbines 22 44 48 52 56 60 67 63 51 70

A1) Calculation of Combustion Turblne Packape Nolse Levels Inslde Turbine Generator Building
Assuming Reverberant Fleld in Bullding

Distance from (urbine center to wall, feet 250 250 25,0 250 250 25.0 25.0 250 25.0
Distance from turbine center to wall, meters 7.5 7.5 1.5 1.5 1.5 7.5 15 1.5 1.5
Package SPL of GE 7FA at inside buildlng. wall from 4 turbines (free field) 85.1 94.1 88.1 85.1 83.1 84,1 90,1 86.1 76.1
A-weighted Package SPL of GE 7FA at inside of building wall from 4 turbines (free field) 457 67.9 720 76.5 799 84.1 91.3 87.1 75.0 94
Package Sound Power Level of GE 7FA at inside of building wall from 4 turbines 110.6 119.6 113.6 110.6 108.6 109.6 115.6 111.6 101.6
A-weighted Package Sound Power Level of GE 7FA at inside of bullding wall from 4 turbines n2 93.4 91.5 102.0 105.4 109.6 116.8 112.6 100.5
Directivity Factor, Qs 2 2 2 2 2 2 2 2 2
Interior Surface Area of First floor of Building in (m?) 500 high (2.stry), 75 f wkde, and 400 B, fong) 7785 7185 7185 7785 7185 185 7785 7785 7185
Absorption Factor for R-11 and R-19 mounted on 24-gauge sheet metal walls and ceiling, respectively (see AVNC 0.61 0.61 0.61 1.10 1.20 1.1 1.08 1.09 1L
Package SPL of GE TFA ot inside of building wall from 4 turbines (reverberation field) 86.3 953 89.3 85.8 817 84.8 90.8 86.8 76.8
A-weighted Package SPL of GE 7FA at inside of building wall from 4 jurbines (reverberation ficld) 46.9 69.1 732 . 712 80.5 84.8 92.0 87.8 757 94
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NRPF SITE

Noise Level Estimate for Northwest Regional Power Facllity at Receiver No. 1
Noise Level Calculations 4780  Feet From Turbine Generator Building

, :

A2) Calculation of Combustion Turbine Package Noise Levels Qutside Turbine Generator Building

Transmission Loss Data for building walls (sheet metal, 24 gauge - sce AVNC Tab 7) 13 13 13 16 2 24 29 36 25

Package SPL of GE 7FA at outside of building wall from 4 wurbines 67 76 70 64 55 55 56 45 46

A-weighted Package SPL of GE 7FA at outside of building wall from 4 turbines 28 50 54 55 52 55 57 46 45

Surface area of south building wall directed towards residences 793 793 793 793 793 793 793 793 793

Package Sound Power Level of GE 7FA at outside of south building wall from 4 turbines 96 105 99 93 84 84 85 4 15

A-weighted Package Sound Power Level of GE 7FA at outside of building wall from 4 turbines 57 9 83 84 81 84 86 15 4 91
A3) Calculation of Combustion Turbine Packgge Nolse Levels at Receiver

Distance from Turbine Generator Building to Recelver (fect) 4780 4780 4780 4780 4780 4780 4780 4780 4780

Distance from Turbine Generator Building to Receiver (meters) 1457 1457 1457 1457 1457 1457 1457 1457 1457

Atmospheric Attenuation Coefficient (dB/100m or dB/328(1) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn, (68deg F & 50% Humidity) (dB) 0.0 0.0 0.6 17 4.1 73 14.6 40.8 40.8

Package SPL of four GE 7FAs at Receiver 22 ki 24 17 5 2 -4 -41 -40

A-weighted Package SPL of four GE 7FAs at Recelver -17 5 8 8 2 2 3 40 -41 13
Ad) Calculation of Combustion Turbine [afef Nolse Levels

Inlet SPL of GE 7FA @400 Feet (122 meters) st 50 43 45 43 37 as 33 28

Inlet A-weighted Nolse of GE 7FA @400 Feet (122 meters) 12 24 27 36 40 37 36 34 27 44
Inlet SPL of GE 7FA @400 Feet (122 meters) from 4 turbines . 57 56 49 51 49 43 41 19 k1]

Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) from 4 turbines 18 k(1] 33 42 46 43 42 40 33 50
Distance from turbine inlets to Receiver {feet) ' 4780 4780 4780 4780 4780 4780 4780 4780 4780

Distance from turbine inlets to Receiver (meters) 1457 1457 1457 1457 1457 1457 1457 1457 1457

Atmospheric Attenuation Coefficient (dB/100m or dB/3281) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn, (68deg F & 50% Humidity) (dB) . 00 0.0 0.6 1.7 4.1 73 14.6 40.8 408

Inlet SPL of four GE 7FAs at Receiver 35 34 27 28 23 14 5 <23 -28

A-weighted Inlet SPL of four GE 7FAs at Recelver 4 8 11 19 20 14 6 222 .29 24
A5) Calculation of Combustion Turbine Exhaust Nolse Levels

Exhaust SPL of GE 7FA @400 Feet (122 meters) 76 % 69 63 54 54 41 20 10

Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) kY 50 53 54 51 54 42 21 9 62
Exhaust SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 82 82 15 69 60 60 47 26 16

Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) from 4 turbines 43 56 59 60 57 60 48 27 15 68
Distance from Exhaust to Receiver (fect) 4780 4780 4780 4780 4780 4780 4780 4780 4780

Distance from Exhaust to Recciver (meters) To1487 1457 1457 1457 1457 1457 1457 1457 1457

Atmospheric A ion CocfTicient (dB/100m or dB/328ft) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn. (68deg F & 50% Humidity) (dB) 0.0 00 0.6 1.7 4.1 73 14.6 408 40.8
Silencer DIL. Based on IAC MODEL 3 PS, 42000 fpmn -4.0 -11.0 -23.0 -26.0 -44.0 -48.0 -44.0 -310 -22.0

Exhaust SPL of four GE 7FAs at Recelver 60 60 53 46 34 3l 1 -36 -46

A-weighted Exhaust SPL of four GE 7FAs at Recelver 17 23 14 1 -13 -17 -32 <12 -6% 25
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NRPF SITE

Noise Level Estimate for Northwest Reglonal Power Facility at Recelver No. 1
Noise Level Calculations 4780 Feet From Turbine Generator Building

“

Composite Noise Levels from four GE 7FAs at Recelver [Package + Inlet + Exhaust)

Composite SPL of Four GE 7FAs at Receiver 60 0 53 46 35 3 12 <23 -28
Composite A-welghted Nolse Level of Four GE 7FAs at Recelver 17 23 16 20 20 14 7 222 229 27
Gross clectrical generating rating of each unit, MWe (assumed) 120 120 120 120 120 120 120 120 120
Octave band level adjustments per Table 4.14 EEI 9 3 5 10 14 18 21 29 35
Sound power level of the two units, (dB) (see Table 4,3 EEI) 1153 1213 1193 7 1143 1103 106.3 103.3 95.3 89.3
A-weighted sound power level of the two units, (dBA) 759 95.1 103.2 108.7 107.1 106.3 104.5 96.3 88.2 113
B1) Calculation of Steam Turbine-Generator Nolse Levels Inslde Turbine Generator Building
Assuming Reverberant Field in Building
Distance from turbine center to wall, feet 25.0 250 250 250 250 250 25.0 25.0 25.0
Distance from turbine center to wall, meters 1.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5
SPL at inside building wall from 2 steam turbine-generator units (free ficld) 89.8 95.8 93.8 88.8 '84.8 80.8 778 69.8 63.8
A-weighted SPL at inside of building wall from 2 steam turbine-generator ynits (free ficld) 504 69.6 3 80.2 81.6 80.8 79.0 708 62,7 87
Directlvity Factor, Qa 2 2 2 2 2 2 2 2 2
Interior Surface Area of First floor of Building in (m?) {50 0 Ngh (2-stry), 75 0 wide, and 400 R, timp) 7185 7785 7188 71788 7785 7785 7785 7785 7188
Absorption Factor for R-11 and R-19 mounted on 24-gauge sheet meta walls and ceiling, respectively (see AVNC 0.61 0.61 0.61 110 1.20 L 1.08 1.09 1.09
SPL at inside building wall from 2 steam turbine-generator units (reverberation field) 91.0 97,0 950 89.5 85.5 815 8.5 70.5 64.5
A-weighted SPL atinside of building wall from 2 steam turbine-g units (reverberation field) 516 70.8 78.9 80.9 823 81.5 79.7 7.5 634 88
B2) Calculation of Steam Turbine-Generator Nolse Levels Outside Turbine Generator Building
Transmission Loss Data for building walls (sheet metal, 24 gauge - see AVNC Tab 7) 13 13 13 16 23 24 29 36 25
SPL ot outside of building wall from 2 steam turbine-generator units : 72 78 76 68 56 52 44 29 34
A-weighted SPL at outside of building wall from 2 steam turbine-generator units kX] 52 60 59 53 52 45 30 32
Surface area of south building wall directed towards residences 793 793 793 193 793 793 793 793 793
Sound Power Level at outside of south building wall from 4 turbines (] 107 10§ 97 85 80 73 58 63
A-welighted Package Sound Power Level at outside of building wall from 2 steam turbine-generator units 62 81 89 88 82 80 74 59 61 93
B3) Calculation of Steam Turblne-Generator Nolse Levels at Recelver
Distance from Turbine Generator Building to Receiver (feet) 4780 4780 4780 4780 4780 4780 4780 4780 4780
Distance from Turbine Generator Building to Receiver (meters) 1457 1457 1457 1457 1457 1457 1457 1457 1457
Atmospheric Attenuation Coefficient (dB/100m or dB/328(1) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80
Atmospheric Attn, (68deg F & 50% Humidity) (dB) 0.0 0.0 0.6 1.7 4.1 13 14.6 40.8 40.8
Composite Noise Levels from two steam-generator units at Recelver [indudes turbines, generators, and shaft-driven exciters]
SPL of two steam turbine-generator units at Recelver 27 33 30 20 7 -1 -t6 -58 -53
A-welghted SPL of two steam turbine.generator units at Recelver 13 6 14 12 4 -1 -15 -57 54 17
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NRPF SITE
Nolse Level Estimate for Northwest Reglonal Power Facility at Receiver No. 1
Noise Level Calculations 4780 Feet From Tutbine Generator Building

©) Two Alrcooled Conde 2 Z alacke.P Aug 1, } x it ; Leresa Trotman/C&s erp
Sound power of one (1) air cooled condenser unit w/ 24 fan drives (ACC) 1243 124.30 127.30 124.30 120.30 112,30 118.30 107.80 100.80
Total sound power level for two (2) ACCs 1223 122.3 1303 127.3 123.3 120.3 121.3 110.8 103.8
A-weighted sound power level from two (2) ACCs 81.9 101. 114.2 118.7 120.t 120.3 122.5 111.8 102.7 127
Distance from ACCs to Receiver (feet) . 4780 4780 4780 4780 4780 4780 4780 4780 4780
Distance from ACCs to Receiver (meters) 1457 1457 1457 1457 1457 1457 1457 1457 1457
Atmospheric Attenuation Coefficient (dB/100m or dB/3281t) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80
Atmospheric Attn, (68deg F & 50% Humldity) (dB) 0.0 0.0 0.6 1.7 41 7.3 14.6 40.8 40.8
Composite Nolse Levels from two alr cooled condensers at Recelver
Total SPL of two ACCs at Recelver 53 53 55 51 45 39 32 -4 -1t
A-weighted SPL of two ACCs at Recelver 14 27 39 43 42 39 . 34 <3 12 47
Noise Level Estimate for Northwest Reglonal Power Facility at Recclver 19 29 39 43 42 39 34 -3 -12 47
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NRPF SITE
Nolse Level Estimate for Northwest Regional Power Facility at Receiver No, 2
Noise Level Calculations 5091 Fect From Turbine Generator Building

\

Tental nulee Jevel estimates are hased on the followlng individual noise sources
(A) Four General Electric Type 7FA Cambustion Turbines
(B) Twu Stcam Turhine-Generator Units (incl, turbines, gencrators, and shaft drven exciters)

{(C) Twa Air Couled Condensers {each with 24 fan drives)

Octave Band Frequency (Hz) 318 63 125 250 500 1000 2000 4000 8000 A-welghted
Sound Wavelength (feet) 35.81 17.90 9.02 4.51 2.26 113 0.56 028 -~ 014
A-weighting (dB) -394 <262 -16.1 -8.6 232 0 12 ! -1t
Inlet SPL of GE 7FA @400 Feet (122 meters) 5t 50 43 45 43 k1 35 kX] 28
Exhaust SPL of GE 7FA @400 Feet (122 meters) 76 76 69 63 54 54 41 20 10
Package SPL of GE 7FA @400 Feet (122 meters) 55 64 58 55 53 54 60 56 46
Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) 12 24 27 36 40 37 36 34 27 44
Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) kvl 50 53 54 L 54 42 21 9 60
Package A-weighted Noise Level of GE 7FA @400 Feet (122 meters) 16 38 42 46 50 54 61 57 45 64
Inlet SPL of GE 7FA @400 Feet (122 meters) from 4 tutbines ' 57 56 49 51 49 43 41 39 34
Exhaust SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 82 82 75 69 60 60 47 26 16
Package SPL of GE 7TFA @400 Feet (122 meters) from 4 turbines 61 70 64 61 59 60 66 62 52
Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) from 4 turbines 18 30 33 42 46 43 42 40 33 50
Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) from 4 turbines 43 56 59 60 57 60 48 27 15 66
Package A-weighted Noise Level of GE 7FA @400 Feet (122 meters) from 4 turbines 22 4 48 52 56 60 67 63 51 70

A1) Calculation of Combustion Turbine Package Nolse Levels Inslde Turbine Generator Building
Assuming Reverberant Field in Bullding

Distance from turbine center to wall, feet 250 25.0 25.0 25.0 25.0 25.0 25,0 25.0 25.0

Distance from turbine center to wall, meters 1.5 75 1.5 1.5 7.5 7.5 15 7.5 1.5
Package SPL of GE 7FA at inside building wall from 4 turbines (free field) 851 041 88.1 85.1 83.1 84.1 90.1 86.1 76.1
A-weighted Package SPL of GE TFA at inside of building wall from 4 turbines (free ficld) 45.7 67.9 720 76.5 79.9 84.1 91.3 8.1 75.0 94
Package Sound Power Level of GE 7FA at inside of building wall from 4 turbines 110.6 119.6 113.6 110.6 108.6 109.6 115.6 111.6 101.6
A-weighted Package Sound Power Level of GE 7FA st inside of building wall from 4 turbines 7.2 93.4 91.5 102.0 1054 109.6 116.8 112.6 100.5
Directivity Factor, Q. . 2 2 2 2 2 2 2 2 2
Interior Surface Area of First floor of Building in (m?) [30 i nigh (2-stry). 75 0 wide, and 400 0. tong] 7185 7785 7785 7785 7785 7785 7785 7785 7185
Absorption Factor for R-11 and R-19 mounted on 24-gauge sheet metat walls and ceiling, respectively (sce AVNC 0.61 0.61 0.61 L.10 1,20 111 1.08 1.09 1.09
Package SPL of GE 7FA at inside of building wall from 4 turbines (reverberation field) 86.3 953 89.3 85.8 83.7 84.8 90.8 86.8 76.8
A-weighted Package SPL of GE 7FA at inside of buitding wall from 4 turbines (reverberation ficld) 46.9 69.1 3.2 71.2 80.5 84.8 920 87.8 75.7 94
c:\data\noise\ereston\rev_9S\WRKBK4.XLS Sheet rec2 Page 5 9/13195



NRPF SITE

Noise Level Estimate for Northwest Reglonal Power Facility at Receiver No. 2
Noise Level Calculations  §09)  Feet From Tusbine Generator Building

\

A2) Calculation of Combusti Turbine Package Noise Levels Outside Turbine Generator Building

Transmission Loss Data for building walls (sheet metal, 24 gauge - scc AVNC Tab D 13 13 K} 16 23 24 29 36 25

Package SPL of GE 7FA at outside of building wall from 4 turbines 67 76 70 64 55 55 56 45 46

A-weighted Package SPL of GE 7FA at outside of building wall from 4 turbines . 28 50 54 55 52 55 57 46 45

Surface area of south building wall di d towards residi 793 793 793 793 793 793 793 793 793

Package Sound Power Level of GE 7FA at outside of south building wall from 4 turbines 96 105 99 93 84 84 85 74 75

A-weighted Package Sound Power Level of GE 7FA at outside of building wall from 4 turbines 57 79 83 84 81 84 86 75 74 91

A3) Calculation of Combustion Turbine Package Noise Levels at Recelver

Distance from Turbine Generator Building to Receiver (feet) . 5091 5091 5091 5091 5091 5091 5091 5091 5091

Distance from Turbine Generator Building to Receiver (meters) 1552 1552 1552 1552 1552 1552 1552 1552 1552

Atmospheric Attenuation Coefficient (dB/100m or dB/328ft) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn. (68deg F & 50% Humidity) (dB) 0.0 0.0 0.6 19 43 7.8 15.5 43.5 435

Package SPL of four OE 7FAs at Receiver 21 30 24 16 5 { -6 44 -43

A-welghted Package SPL of four GE 7FAs st Receiver .18 4 8 7 1 1 -4 -43 -45 12

A4) Calculation of Combustion Turblne [nfef Nolse Levels

Inlet SPL of GE 7FA @400 Feet (122 meters) 51 50 43 45 43 37 35 33 28

Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) 12 24 27 36 40 37 36 34 27 44

Inlet SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 57 56 49 51 49 43 41 39 4

Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) from 4,lurblncs 1] 0 3 42 46 43 42 40 kk] 50

Distance from turbine inlets to Recelver (feet) 5091 5091 5091 5091 5091 5091 5091 5091 5091

Distance from turbine inlets to Receiver (meters) 1552 1552 1582 1552 1552 1552 1552 1552 1552

Atmospheric Attenuation Coefficient (dB/100m or dB/328ft) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn, (68deg F & 50% Humidity) (dB) 0.0 00 0.6 1.9 4.3 7.8 15.5 435 43.5

Inlet SPL of four GE 7FAs at Receiver . 35 34 26 27 23 13 3 27 32

A-weighted Inlet SPL of four GE TFAs at Receiver -4 8 10 18 19 13 5 <26 <33 23

AS5) Calculation of Combustion Turbine Ext Noise Levels

Exhaust SPL of GE 7FA @400 Fect (122 meters) 76 76 69 63 54 54 41 20 10

Exhaust A-weighted Noise Level of GE TFA @400 Feet (122 meters) 37 50 53 54 51 54 42 2] 9 62

Exhaust SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 2 82 75 69 60 60 47 26 16

Exhaust A-weighted Noise Leve! of GE 7FA @400 Fect (122 meters) from 4 turbines 43 56 59 60 57 60 48 27 15 68

Distance from Exhaust to Receiver (feet) 5091 5091 5091 5091 5091 5091 5091 5091 5091

Distance from Exhaust to Receiver (meters) 1552 1552 1552 1552 1552 1552 1552 1552 1552

Atmospheric Attenuation Coefficient (dB/100m or dB/32811) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn. (62deg F & 50% Humidity) (dB) 0.0 0.0 0.6 19 43 2.8 155 435 435

Silencer DIL. Based on IAC MODEL 3 PS, +2000 fpm -4.0 -11.0 -23.0 -26.0 -44.0 -48.0 -44.0 -37.0 <220

Exhaust SPL of four GE TFAs at Receiver (2] 60 52 45 34 30 9 40 -50

A-weighted Exhaust SPL of four GE 7FAs at Receiver 17 23 13 10 -14 18 -3 <76 -73 24
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NRPF SITE
Noise Level Estimate for Northwest Regional Power Facility at Recelver No. 2
Noise Level Calculations 5091 Feet From Turbine Generator Building

D T R e -

Composite Noise Levels from four GE 7FAs at Receiver [Package + Inlet + Exhaust]

Composite SPL of Four GE 7FAs at Receiver 60 60 52 45 34 30 10 26 -31
Composite A-weighted Noise Level of Four GE 7FAs at Recelver 17 23 16 19 19 13 5 225 32 27
Gross electrical generating rating of each unit, MWe (assumed) 120 120 120 120 120 120 120 120 120
Octave band level adjustments per Table 4,14 EEL 9 ki 5 10 14 18 21 29 a5
Sound power level of the two units, (dB) (see Table 4.3 EEI) 153 121.3 119.3 1143 1103 106.3 103.3 95.3 89.3
A-weighted sound power Sevel of the two units, (dBA) ' 759 95.1 103.2 105.7 107.1 106.3 104.5 96.3 88.2 113
B1) Calculation of Steam Turbine.Generator Nolse Levels Inside Turbine Generator Building
Assuming Reverberant Field in Building
«Distance from turbine center to wall, fect 250 250 250 250 25.0 250 25.0 25.0 250
Distance from turbine center to wall, meters 1.5 1.5 1.5 7.5 1.5 1.5 1.5 1.5 1.5
SPL at inside building wall from 2 steam turbine-gencrator units (frec field) 89.8 95.8 93.8 88.8 84.8 80.8 718 69.8 63.8
A-weighted SPL at inside of building wall from 2 steam turbine-generator units (free ficld) 50.4 69.6 N 80.2 81.6 80.8 79.0 70.8 62.7 87
Directivity Factor, Q. 2 2 2 2 2 2 2 2 2
Interior Surface Area of First floor of Building in (m?) [50 n Mgh 2story), 75 R wide, and 400 R, long) 7785 7185 7785 7785 7785 7785 7785 7785 7788
Absorption Factor for R-11 and R-19 mounted on 24-gauge sheet metal walls and ceiling, sespectively (roe AVYNC 0.61 0.61 0.61 110 1.20 Ln 1.08 1.09 1.09
SPL at inside building wall from 2 steam turbine-g units (revetberntion ficld) 91.0 91.0 95.0 89.5 85.5 81.5 78.5 70.5 64.5
A-weighted SPL at inside of building wall from 2 steam turbine-generator units (revetberation field) 51.6 708 8.9 80.9 823 B1.S 79.7 7.5 634 88
B2) Calculation of Steam Turbine-Generator Nofse Levels Outside Turbine Generator Building
Transmission Loss Data for building walls (shect metal, 24 gauge - see AVNC Tab 7) 13 13 13 16 23 24 29 16 25
SPL at outside of building wall from 2 steam turbine-generator units n 78 76 68 56 52 44 29 34
A-weighted SPL at outside of building wall from 2 steam turbine-generator units 33 52 60 59 53 52 45 30 32
Surface area of south building wall dirccted towards resid 793 793 793 793 793 793 793 793 793
Sound Pawer Level at outside of south building wall from 4 turbines 10 107 105 97 85 80 7 58 63
A-weighted Package Sound Power Level at outside of building wall from 2 steam turbine-generator units 62 81 89 88 82 80 74 59 61 93
B3) Calculation of Steam Turblne-Generator Nolse Levels at Recelver
Distance from Turbine Generator Building to Recelver (feet) 5091 5091 5091 5091 5091 5091 5091 5091 5091
Distance from Tusbine Generator Building to Recetver (meters) 1552 1552 1552 1552 1552 1552 1552 1552 1552
Atmospheric lon Cocfficient (dB/100m or dB/32811) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80
Atmospheric Attn. (68deg F & 50% Humidity) (dB) 0.0 0.0 0.6 19 43 78 155 435 435
Composite Nolse Levels from two steam-generator units at Recelver {indudes turbines, generators, and shaft-driven exciters]
SPL of two steam tusbine-generator units st Receiver 26 32 30 20 6 -2 -18 -61 -56
A-welghted SPL of two steam turbine-generator units at Recelver -13 6 13 1 3 2 -17 -60 -57 16
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NRPF SITE
Noise Level Estimate for Northwest Reglonal Power Facility at Receiver No. 2
Noise Level Calculations 5091 Feet From Turbine Generator Building

- o . alg K \p 1 X f n 1 | o "_ N v,
Sound power of one (1) air cooled condenser unit w/ 24 fan drives (ACC) 1243 124.30 127,30 124.30 120.30 117.30 118.30 107.80 100.80
Total sound power level for two (2) ACCs 127.3 127.3 130.3 127.3 123.3 120.3 121.3 tos 1038
A-weighted sound power tevel from two (2) ACCs 87.9 101.1 114.2 118.7 120.1 1203 © 1225 1.8 102.7 127
Distance from ACCs to Receiver (feet) 5091 5091 5091 5091 $091 5091 5091 5091 5091
Distance from ACCs to Receiver (meters) 1552 1552 1552 1552 1552 1552 1552 1552 1552
Atmospheric Attenuation Coefficient (dB/100m or dB/3281t) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80
Atmospheric Attn, (68deg F & 50% Humidity) (dB) 0.0 0.0 0.6 19 43 78 15.5 43.5 43.5
Composite Noise Levels from two alr cooled condensers at Recelver
Total SPL of two ACCs at Receiver 52 52 55 K| 44 38 k1| ) -14
A-weighted SPL of two ACCs at Recelver 13 26 39 42 41 a8 32 -6 -16 46
T e e R
Noise Levcl Estimate for Northwest Reglonal Power Facility at Recelver 18 28 39 42 41 38 32 -6 -15 46
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NRPF SITE
Nolse Level Estimate for Northwest Regional Power Facility at Recelver No. 3
Noise Level Calculations 4469 Feet From Tutbine Generator Building

Tutal nuiee level estimates are based on the following individual noise sources

(A) Four General Electric Type 7FA Combustion Turbines

{B) Two Steam Turbinc-Gi Units (inc). turbi s, and shaft driven exciters)

(C) Two Alr Cowled Candensers (each with 24 fan drives)

Octave Band Frequency (Hz) ns 63 125 250 500 1000' 2000 4000 8000 A-welghted
Sound Wavelength (feet) 35.81 17.90 9.02 4.51 2,26 1.13 0.56 0.28 0.14 '
A-weighting (dB) -394 262 -16.1 -8.6 3.2 0 12 1 11
Infet SPL of GE TFA @400 Feet (122 meters) 51 50 43 45 43 37 35 3 28
Exhaust SPL of GE TFA @400 Feet (122 meters) 76 76 T 69 63 54 54 41 20 10
Package SPL of GE 7FA @400 Feet (122 meters) 55 64 58 55 53 54 60 56 46
Inlet A-weighted Nolse of GE 7FA @400 Feet (122 meters) 12 24 27 36 40 kYj 36 34 27 44
Exhaust A-weighted Nolse Level of GE 7FA @400 Fect (122 meters) 37 50 53 54 51 54 42 21 9 60
Package A-weighted Noise Level of GE 7FA @400 Fect (122 meters) 16 38 42 46" 50 54 61 57 45 64
Inlet SPL of GE 7FA @400 Feet (122 meters) from 4 turbines ' 57 56 49 51 49 43 41 39 34
Exhaust SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 82 82 75 69 60 60 47 26 16
Package SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 61 70 64 61 59 60 66 62 52
Inlet A-weighted Nolse of GE 7FA @400 Feet (122 meters) from 4 turbines 18 30 33 42 46 43 42 40 33 50
Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) from 4 turbines 43 56 59 60 57 60 48 27 15 66
Package A-weighted Noise Level of GE 7FA @400 Feet (122 meters) from 4 turbines 22 44 48 52 56 60 67 63 51 70

A1) Calculation of Combustion Turbine Package Nolse Levels Inslde Turbine Generator Building
Assuming Reverberant Field in Building

Distance from turbine center to wall, feet 25.0 250 25.0 250 25.0 25.0 25.0 250 25.0
Distance from turbine center to wall, meters 1.5 1.5 1.5 7.5 15 1.5 7.5 1.5 1.5
Package SPL of GE TFA at inside building wall from 4 turbines (frec ficld) 85.1 94.1 88.1 85.1 83.1 84.1 90.1 86.1 76.1
A-weighted Package SPL of GE 7FA at inside of building wall from 4 turbines (free field) 457 67.9 72,0 76.5 79.9 84.1 91.3 87.1 75.0 94
Package Sound Power Level of GE 7FA at inside of building wall from 4 turbines 110.6 119.6 113.6 110.6 108.6 109.6 115.6 in.e 101.6
A-weighted Package Sound Power Level of GE 7FA at Inside of building wall from 4 turbines 7.2 934 97.5 102.0 105.4 109.6 116.8 1126 100.5
Directivity Factor, Qa 2 2 2 2 2 2 2 2 2
Interior Surface Arca of First floor of Building in (m?) [0 high (2-atory), 75 0 wide, and 4001, tong] 7785 ' 7785 7785 7185 7185 7785 7785 7785 7785
Absorption Factor for R-11 and R-19 mounted on 24-gauge sheet metat walls and celling, respectively (sec AVNC 0.61 0.61 0.61 1.10 1.20 L 1.08 1.09 1.09
Package SPL of GE 7FA at inside of building wall from 4 turbines (reverberation field) 86.3 95.3. 89.3 85.8 83.7 84.8 90.8 86.8 76.8
A-weighted Package SPL of GE TFA atinside of building wall from 4 turbines (reverberation ficld) 46.9 69.1 3.2 71.2 80.5 84.8 92.0 87.8 5.7 94
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NRPF SITE
Noise Level Estimate for Northwest Regional Power Facility at Recelver No. 3
Noise Level Calculations 4469 Feet From Turbine Generator Building

A2) Calculation of Combustion Turbine Package Noise Levels Outside Turbine Generator Bullding

Transmission Loss Data for building walls (sheet metal, 24 gauge - see AVNC Tab 7) | k] 13 13 16 23 24 29 36 25

Package SPL of GE 7FA at outside of building wall from 4 turbines 67 16 70 64 55 55 56 45 46

A-weighted Package SPL of GE TFA at outside of building wall from 4 turbines 28 50 54 55 52 55 57 46 45

Surface area of south building wall directed towards residences 793 9 793 793 793 793 793 93 793

Package Sound Power Level of GE 7FA at outside of south building wall from 4 turbines 96 105 9 93 84 84 8s 74 75

A-weighted Packnge Sound Power Level of GE 7FA at outside of building wall from 4 turbines 57 9 f1 84 81 84 86 5 74 91
AJ) Calculation of Combustion Turbine Package Nolse Levels at Recelver

Distance from Turbine Generator Building to Receiver (feet) 4469 4469 4469 4469 44069 4469 4469 4469 4469

Distance from Turbine Generator Building to Recciver (meters) 1363 1363 1363 1363 1363 1363 1363 1363 1363

Atmospheric Attenuation Coefficient (dB/100m or dB/32811) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn, (68deg F & 50% Humidity) (dB) 0.0 0.0 0.5 1.6 38 6.8 13.6 382 382

Package SPL of four GE 7FAs at Recelver 23 k¥ 25 17 6 3 ] -38 =37

A-welghted Package SPL of four GE 7FAs at Recelver : -17 5 9 9 3 3 -1 <37 -38 14
A4) Calculation of Combustlon Turbine [nlef Nolse Levels

Inlet SPL of GE 7FA @400 Feet (122 meters) 5t 50 43 45 43 37 35 kX] 28

Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) 12 24 27 36 40 37 36 34 27 44
Inlet SPL of GE TFA @400 Feet (122 meters) from 4 tusbines . 51 56 49 51 49 43 4] 39 M

Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) from 4 turbines 18 30 kX 42 46 43 42 40 kxd 50
Distance from turbine inlets to Recelver (fect) 4469 4469 4469 4469 4469 4469 4469 4469 4469

Distance from turbine inlets to Receiver (meters) 1363 1363 1363 1363 1363 1363 1363 1363 1363

Atmospheric Attenuation Coefficient (dB/100m or dB/328(1) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn, (68dcg F & 50% Humidity) (dB) 0.0 0.0 0.5 16 38 68 136 382 38.2

Inlet SPL of four GE 7FAs at Receiver . 36 35 28 28 24 15 6 -20 =28

A-weighted Inlet SPL of four GE 7FAs at Recelver -3 9 1 20 21 15 8 -9 226 25
AS) Calculation of Combustion Turbine Exhaust Nolse Levels

Exhaust SPL of GE 7FA @400 Feet (122 meters) 76 76 69 63 54 4 41 20 10

Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) ” 50 53 54 51 5 12 21 - 9 62
Exhaust SPL of GE 7FA @400 Feet (122 meters) from 4 turbines ’ 82 82 5 69 60 60 47 26 16

Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) from 4 turbines 43 56 59 60 57 60 48 2 15 68
Distance from Exhaust to Receiver (feet) 4469 4469 4469 4469 4469 4469 4469 4469 4469

Distance from Exhaust to Recelver (meters) 1363 1363 1363 1363 1363 1363 1363 1363 1363

Atmospheric Attenuation Coe{ficient (4B/100m or dB/328M1) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn. (68deg F & 50% Humidity) (dB) 00 00 05 1.6 a8 6.8 13.6 382 382

Silencer DIL, Based on IAC MODEL 3 PS, +2000 fpm 40 -11.0 <230 -26.0 -44.0 -48.0 -44.0 -31.0 <220

Exhaust SPL of four GE 7FAs st Receiver 61 61 54 46 3s 32 12 -33 -43

A-weighted Exhaust SPL of four GE 7FAs at Receiver 18 23 14 12 -12 -16 -30 -69 -66 25
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NRPF SITE
Noise Level Estimate for Northwest Reglonal Power Facility at Receiver No. 3
Noise Level Calculations 4469  Feet From Turbine Generator Building

Composite Noise Levels from four GE 7FAs at Recelver {Package + tnlet + Exhaust]
Composite SPL of Four GE 7FAs at Receiver 61 61 54 46 36 32 14 20 -25
Composite A-weighted Noise Level of Four GE TFAs at Receiver 13 ] ” .2 21 16 8 .19 26 28

Gross clectrical generating ra'llng of each unit, MWe (assumed) 120 120 120 120 120 120 120 - 120 120
Octave band leve! adjustments per Table 4,14 EEI 9 3 5 10 14 18 2t 29 35
) Sound power level of the two units, (dB) (see Table 4.3 EEI) 1153 1213 119.3 1143 110.3 106.3 103.3 95.3 89.3
‘ A-weighted sound power level of the two units, (dBA) . 759 95.1 103.2 105.7 107.1 106.3 104.5 96.3 88.2 113

B1) Calculation of Steam Turbine-Generator Nolse Levels Inside Turbine Generator Building
Assuming Reverberant Field in Building

Distance from turbine center to wall, fect 250 250 250 250 L 250 250 250 25.0 250

Distance from turbine center to wall, meters 15 15 15 1.5 1.5 1.5 1.5 1.5 1.5

SPL at inside building wall from 2 steam turbine-generator units (free ficld) ' 89.8 95.8 938 88.8 84.8 80.8 178 69.8 63.8

A-weighted SPL at inside of building wall from 2 steam tutbine-generator upils (free field) 504 69.6 7 80.2 81.6 80.8 79.0 70.8 62.7 87
\ Directivity Factor, Q. 2 2 2 2 2 2 2 2 2

Interior Surface Arca of First floor of Building in (m®) 300 high (2-stry), 75 R wide, and 400 01, log} 7185 7185 7185 7185 7785 7785 7185 7185 7788

Absorption Factor for R-11 and R-19 mounted on 24-gauge sheet metal walls and ceiling, respectively (see AVNC 0.61 0.61 0.61 1.10 1.20 [B]] 1.08 1.09 1.09

SPL at inside building wall from 2 stecam turbine-g units (reverberation field) Nno 910 950 89.5 85.5 8t.5 8.5 70.5 64.5

A-welighted SPL at inside of building wall from 2 steam turbine-generator units (reverberation field) 51.6 70.8 18.9 80.9 82.3 81.5 79.7 71.5 63.4 88

B2) Calculation of Steam Turbine-Generator Noise Levels Outside Turbine Generator Building .

Transmission Loss Data for building walls (sheet metal, 24 gauge - see AVNC Tab 7) 13 13 n 16 2) 24 29 36 25

SPL at outside of bullding wall from 2 steam turbine-generator units 72 78 76 68 56 52 44 29 M

A-weighted SPL at outside of building wall from 2 steam turbine-generator units n 52 60 59 53 52 45 30 32

Surface area of south building wall di d towards resid 793 793 793 793 K 793 793 9 793

Sound Power Level at outside of south building wall from 4 turbines 101 107 105 9 85 80 3 58 63 .

A-weighted Package Sound Power Level at outside of building wall from 2 steam turbine-generator units 62 81 89 88 82 80 4 59 61 923

B3) Calculatlon of Steam Turbine-Generator Nolse Levels at Recelver

Distance from Turbine Generator Building to Receiver (feet) 4469 4469 4469 4469 4469 4469 4469 4469 4469

Distance from Turbine Generator Building to Recelver (meters) 1363 1363 1363 1363 1363 1363 1363 1363 1363

Atmospheric Attenuation Coefficient (dB/100m or dB/328(1) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn. (68deg F & 50% Humidity) (dB) 0.0 0.0 0.5 1.6 3.8 6.8 13.6 38.2 382 .

Composite Noise Levels from two steam-generator units at Recelver {Indudes turblnes, generators, and shaft-driven exciters}
SPL of two steam turbine-generator units at Receiver 27 33 31 2] 8 0 -15 -54 -49
A-weighted SPL of two steam turbine-generator units at Receiver -12 7 15 13 5 0 -14 -53 -50 18
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NRPF SITE

Nolse Level Estimate for Northwest Reglonal Power Facility at Recelver No. 3
Noise Level Calculations 4469 Feet From Turbine Generator Building

00 001 HENSCTS 1350 H _l"-.' 4 g As A 94 ks 1 10 fl !'._ CIe

Sound pawer of one (1) air cooled condenser unit w/ 24 fan drives (ACC) 124.3 124.30 122,30 124.30 120.30 117.30 118.30 107.80 100.80

Total sound power level for two (2) ACCs 121.3 1213 130.3 1213 1233 120.3 121.3 110.8 103.8

A-weighted sound power level from two (2) ACCs 879 1001 114.2 18.7 120.1 120.3 122.5 1n.g 102.7 127

Distance from ACCs to Receiver (feet) 4469 4469 4469 4469 4469 4469 4469 4469 4469

Distance from ACCs to Recelver (meters) 1363 1363 1363 1363 1363 1363 1363 1363 1363

Atmospheric Attenuation Coefficient (dB/100m or dB/328ft) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn, (68deg F & 50% Humidity) (dB) 0.0 0.0 0.5 1.6 38 6.8 13.6 382 38.2

Composite Noise Levels from two alr cooled condensers at Recelver

Total SPL of two ACCs at Receiver 54 54 56 52 46 40 34 B | -8

A-welghted SPL of two ACCs at Recelver 14 21 40’ 43 43 40 Kk 0 9 48
. _______________

Noise Level Estimate for Northwest Regional Power Facility at Receiver 19 29 40 43 43 40 35 0 -9 438
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NRPF SITE

Noise Level Estimate for Northwest Regional Power Facility at Recelver No. 4
Noise Level Calculations  S505  Feet From Turbine Generator Building

\

Total nuise level estimates are based on the follawing individual nolse sources
(A) Fuur General Electric Type 7FA Comhustion Turbines
(B) Twn Steam Turbine-Generator Units (incl, turbines, gencrators, and shaR driven excliers)

(C) Two Alr Cooled Condenscrs (cach with 24 fan drives)

Octave Band Frequency (Hz) ‘ 318 63 125 250 500 1000 2000 4000 8000 A-welghted
Sound Wavelength (feet) 35.8¢ 17.90 9.02 4.51 226 L13 0.56 028 - 014
A-weighting (dB) -394 -26.2 -16.1 -8.6 -3.2 0 12 | -1l

Ele fere plor GE 7X
Inlet SPL of GE 7FA @400 Feet (122 m

cters) 51 50 43 45 43 kY 35 3 28

Exhaust SPL of GE 7FA @400 Feet (122 meters) 76 76 69 63 54 54 41 20 10
Package SPL of GE 7FA @400 Feet (122 meters) 55 64 58 55 53 54 60 56 46
Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) 12 24 27 36 . 40 kY © 36 a4 27 44
Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) . kY) 50 53 54 51 54 42 2] 9 60
Package A-welghted Nolse Level of GE TFA @400 Feet (122 meters) 16 kI 42 46 50 54 61 57 45 64
Inlet SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 57 56 49 51 49 43 4] 39 34
Exhaust SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 82 82 5 69 60 60 47 26 16
Package SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 61 70 64 61 59 60 66 62 52
Inlet A-weighted Noise of GE TFA @400 Feet (122 meters) from 4 turbines 18 30 33 42 46 43 42 40 33 50
Exhaust A-weighted Noise Level of GE TFA @400 Feet (122 meters) from 4 turbines 43 56 59 60 57 60 48 27 15 66
Package A-welghted Noise Level of GE 7TFA @400 Feet (122 meters) from 4 turbines 22 44 48 52 56 60 67 63 51 70

A1) Calculation of Combustion Turbine Packape Noise Levels Inside Turbine Generator Building
Assuming Reverberant Field in Building

Distance from turbine center to wall, feet 25.0 25.0 250 25.0 25.0 25.0 250 250 25.0
Distance from turbine center to wall, meters 15 7.5 7.5 7.5 15 1.5 15 7.5 1.5
Package SPL of GE 7FA at inside building wall from 4 turbines (free field) 85.t 94.1 88.1 851 83.1 84.1 90.1 86.1 76.1
A-weighted Package SPL of GE 7FA at inside of buitding wall from 4 turbines (fice field) 457 67.9 720 76.5 79.9 84.1 91.3 87.1 75.0 94
Package Sound Power Level of GE 7FA at inside of building wall from 4 turbines 110.6 119.6 113.6 110.6 108.6 109.6 115.6 11.6 101.6
A-weighted Package Sound Power Level of GE 7FA at inside of building wall from 4 turbines 712 93.4 91.5 102.0 105.4 109.6 116.8 112.6 100.5
Directivity Factor, Q. 2 2 2 2 2 2 2 2 2
Interior Surface Area of First floor of Building in (m?) {s0ntigh (2:st0ry), 75 N wide, amd 400 R, Jong] 7785 7788 7785 7785 7785 7785 77858 7785 7788
Absorption Factor for R-11 and R-19 mounted on 24-gauge sheet metal walls and ceiling, respectively (see AVNC 0.61 0.61 0.61 1.10 1.20 1.1 1.08 1.09 1.09
Package SPL of GE 7FA at inside of building wall from 4 turbines (reverberation field) 86.3 95.3 89.3 85.8 83.7 84.8 90.8 86.8 76.8
A-weighted Package SPL of GE 7FA at inside of building wall from 4 turbines (revesberation field) 46.9 69.1 732 71.2 80.5 84.8 92.0 87.8 5.1 94
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NRPF SITE
Nolse Level Estimate for Northwest Reglonal Power Facility at Recelver No. 4
Noise Level Calculations 5505 Feet From Turbine Generator Building

R D

A2) Calculation of Combustion Turhine Packape Nolse Levels Outside Turbine Generator Building

Transmission Loss Data for building walls (sheet metal, 24 gauge - sce AVNC Tob 7) 13 | X) 13 16 23 24 29 a6 25

Package SPL of GE 7FA at outside of building wall from 4 turbines 67 76 70 64 35 55 56 45 46

A-weighted Package SPL of GE 7FA at outside of building wall from 4 turbines 28 50 54 55 52 58 57 46 45

Surface aren of south building wall directed towards resid 793 793 793 793 793 793 793 793 793

Package Sound Power Level of GE 7FA at outside of south building wall from 4 turbines 96 105 99 93 84 84 85 4 75

A-weighted Package Sound Power Level of GE 7FA at outside of building wall from 4 turbines 57 79 83 84 81 84 86 15 14 91
AJ) Calculation of Combustion Turbine Package Noise Levels at Recelver

Distance from Turbihe Generator Building to Receiver (fect) 5505 5505 5505 5505 5505 5505 5505 5505 5508

Distance from Turbine Generator Bullding to Recelver (meters) . . 1678 1678 1678 1678 1678 1678 1678 1678 1678

Atmospheric Attenuation Coefficient (dB/100m or dB/328(t) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2,80 2.80

Atmospheric Atn. (68deg F & S0% Humidity) (dB) 0.0 0.0 0.7 20 47 84 16.8 470 47.0

Package SPL of four GE 7FAs at Receiver 21 30 23 1§ 4 0 -7 49 -48

A-welghted Package SPL of four GE 7TFAs at Recelver -19 4 7 ki 0 0 -6 48 -49 12
Ad) Calculation of Combustion Turbine [nlet Nolse Levels )

Inlet SPL of GE 7FA @400 Feet (122 meters) M| 50 43 45 43 37 35 33 28

Inlet A-weighted Noise of GE TFA @400 Feet (122 metess) 12 24 27 36 40 7 36 M 27 44
Inlet SPL of GE 7FA @400 Feet (122 meters) from 4 turblnes 57 56 49 sl 49 43 41 39 34

Inlet A-weighted Nolsc of GE 7FA @400 Feet (122 meters) from 4 turbines 18 30 x] 42 46 43 42 40 Kk} 50
Distance from turbine Inlets to Receiver (feet) 5508 5505 5505 5505 5505 5508 5508 5505 5508

Distance from turbine (nlets to Recelver (meters) 1678 1678 1678 1678 1678 1678 1678 1678 1678

Atmospheric Attenuation Coefficient (dB/100m or dB/3281t) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn. (68deg F & 50% Humidity) (dB) 0.0 0.0 0.7 20 4.7 84 16.8 41.0 410

Inlet SPL of four GE 7FAs at Recciver 34 33 26 26 22 12 ] 31 .36

A-weighted Inlet SPL of four GE 7FAs at Recelver R -5 ki 9 18 18 12 3 <30 =37 22
AS) Calculation of Combustl Turbine Exhaust Noise Levels

Exhaust SPL of GE 7FA @400 Feet (122 meters) 76 76 69 63 54 54 4] 20 10

Exhaust A-weighted Noise Level of GE 7FA @400 Fect (122 meters) 37 50 53 54 51 54 42 21 9 62
Exhaust SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 82 82 5 69 60 60 47 26 16

Exhaust A-weighted Noise Level of GE 7FA @400 Fect (122 meters) from 4 turbines 43 56 59 [21] 57 60 48 27 15 68
Distance from Exhaust to Receiver (feet) 5508 5505 5505 5505 5505 5505 5505 5505 5508

Distance from Exhaust to Receiver {meters) 1678 1678 1678 1678 1678 1678 1678 1678 1678

Atmospheric Attenuation Coefficient (dB/100m or dB/328M) 0.00 .00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn. (68deg F & 50% Humidity) (dB) 0.0 0.0 0.7 20 41 84 168 470 410

Silencer DIL, Based cn TAC MODEL 3 PS, +2000 fpm 40 -110 230 =260 -44.0 -43.0 440 2370 220

Exhaust SPL of four GE 7FAs at Receiver : 59 59 52 4 33 29 7 -44 -54

A-weighted Exhaust SPL of four GE 7FAs at Recelver 16 22 12 10 -1% -19 =35 -80 77 24
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NRPF SITE
Noise Level Estimate for Northwest Regional Power Facility at Receiver No. 4
Noise Level Calculations 5505 Feet From Turbine Generator Building

5o A

Composite Nolse Levels from four GE 7FAs at Recelver [Package + Infet + Exhaust)
Composite SPL of Four GE TFAs at Receiver 59 59 52 44 33 29 9 <30 -35
Composite A-weighted Noise Level of Four GE 7FAs at Recelver 16 n 15 19 18 12 3 -30 -37 26

Gross electrical gencrating rating of each unit, MWq (assumed) 120 120 120 120 120 120 120 120 120

Octave band level adjustments per Table 4,14 EEL 9 k] 5 10 4 18 21 29 as
Sound power level of the two unlts, (dB) (see Table 4,3 EEl) 1153 121.3 119.3 114.3 1103 106.3 103.3 95.3 89.3
A-weighted sound power level of the two units, (dBA) 159 95.1 103.2 105.7 1071 106.3 104.5 96.3 88.2 113

BI1) Calculation of Steam Turbine-Generator Noise Levels Inside Turbine Generator Building
Assuming Reverberant Field in Building

Distance from turbine center to wall, feet ' 250 250 25.0 250 25.0 25.0 250 250 250
Distance from turbine center to wall, meters 15 1.5 7.5 7.5 7.5 7.5 1.5 1.5 7.5
SPL at inside building wall from 2 steam turbine-genesator units (free ficld) 89.8 95.8 93.8 88.8 84.8 80.8 7.8 69.8 61.8
A-weighted SPL atinside of building wall from 2 steam turbine-generator units (free ficld) 504 69.6 N 80.2 81.6 80.8 79.0 70.8 62,7 87
Directivity Factor, Qa 2 2 2 2 2 2 2 2 2
Interior Surface Area of First floor of Building in (m?®) [$0 & high (2-svry), 75 R wide, nd 400 . tong) 1785 7185 1785 785 7785 778§ 7785 778S 7185
Absorption Factor for R-11 and R-19 mounted on 24-gauge sheet metal walls and ceiling, respectively (see AVNC 0.61 0.61 0.61 1.10 1.20 L 1.08 1.09 1.09
SPL at inside building wall from 2 steam turbine-generator units (reverbesation field) 91.0 97.0 95.0 89.5 85.5 815 8.5 70.5 64.5

A-weighted SPL at inside of building wall from 2 steam turbine-generator units (reverberation field) 5L 70.8 189 80.9 823 81.5 9.7 71.5 63.4 88

B2) Catculation of Steam Turbine-Generator Nolse Levels Outside Turbine Generator Bullding

Transmission Loss Data for building walls (sheet metal, 24 gauge - see AVNC Tab 7) 13 13 13 16 2 24 29 56 25

SPL at outside of building wall from 2 steam turbine-generator units 72 78 76 68 56 52 44 29 34

A-weighted SPL ot outside of building wall from 2 steam turbine-generator units 33 52 60 59 53 52 45 30 32

Sutface area of south building wall di d towards residi 793 793 793 793 793 793 793 793 793

Sound Power Level at outside of south bullding wall from 4 turbines 101 107 105 97 85 80 73 58 63

A-weighted Package Sound Power Level at outside of building wall from 2 steam turbine-generator units 62 81 89 88 82 80 9 59 61 93
B3) Calculation of Steam Turbine-Generator Nolse Levels at Recelver

Distance from Turbine Generator Building to Receiver (feet) 5505 5505 * 5505 5505 5505 5505 5505 5505 5505

Distance from Turbine Generator Building to Recelvers (meters) 1678 1678 1678 1678 1678 1678 1678 1678 1678

Atmospheric Attenuation Coefficient (dB/100m or dB/3281t) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn, (68deg F & 50% Humidity) (dB) 0.0 0.0 0.7 20 4.7 84 16.8 41.0 410

Composlite Noise Levels [rom two steam-generatlor units st Recelver [incdudes turhines, generators, and shaft-driven exdters)
SPL of two stcam tusbine-gencrator units at Receiver 25 B 1 29 19 5 ] -20 -65 -60
A-welghted SPL of two steam turbine-generator units at Recelver -14 s 13 10 2 -3 19 «64 -61 15
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NRPF SITE
Noise Level Estimate for Northwest Reglonal Power Facility at Recelver No. 4
Noise Level Calculations 5505 Feet From Turbine Genetator Building

A pla =) | I, 1 ra 258 Trotman/C& g

Sound power of onc (1) air cooled condenser unit w/ 24 fan drives (ACC 1243 124.30 122.30 124.30 120.30 117.30 118.30 107.80 100.80

Total sound power level for two (2) ACCs 1273 1213 130.3 1213 1233 120.3 1213 110.8 103.8

A-welghted sound power level from two (2) ACCs 87.9 101.1 1142 1187 1201 1203 122.5 1118 102.7 127
Distance from ACCs to Receiver (feet) 5505 5505 5505 5505 5508 5505 8508 . 550§ 5505

Distance from ACCs to Recelver {meters) 1678 1678 1678 1678 1678 1678 1678 1678 1678

Atmospheric Attenuation Coefficient (dB/100m or dB/32811) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn, (68deg F & 50% Humidity) (dB) 0.0 0.0 0.7 20 41 84 168 47.0 47.0

Composite Noise Levels from two air cooled condensers at Recelver
Total SPL of two ACCs at Receiver 52 52 54 50 43 36 29 <12 19
A-welighted SPL of two ACCs at Recelver 12 26 38 41 40 36 30 -1 -20 45

Noise Level Estimate for Northwest Regional Power Facllity at Recelver 18 27 38 41 40 36 30 11 20 46
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NRPF SITE
Nolse Level Estimate for Northwest Reglonal Power Facility at Recelver No. 5
Noise Level Calculations 4987 Feet From Turbine Generator Building

\

Tutal nuise level estimates are based on the fullowing individual nofes suurces

(A) Four General Electric Type 7FA Combustion Turbines

(B) Twu Steam Turbine-Generator Units (incl, turbines, generators, and shafl driven exciters)
(C) Two Air Cooled Condensers (each with 24 fan drives)

Octave Band Frequency (Hz) 1.5 63 125 250 500 1000 2000 4000 8000 Aswelghted
Sound Wavelength (feet) 35.81 17.90 9.02 451 2.26 1.13 0.56 0.28 0.14
A-weighting (dB) -394 -26.2 -16.1 -8.6 -3.2 0 12 ! -1
d t H
Inlet SPL of GE 7FA @400 Feet (122 meters) 51 50 43 45 43 ” 35 kx] 28
Exhaust SPL of GE 7FA @400 Feet (122 meters) 76 76 69 63 54 54 41 20 10
Package SPL of GE 7FA @400 Feet (122 meters) 55 64 58 55 53 54 60 56 46
Inlet A-weighted Nolse of GE 7FA @400 Feet (122 meters) 12 A 27 36 40 37 36 34 27 44
Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) 37 50 33 54 51 54 42 21 9 60
Package A-weighted Noise Level of GE 7FA @400 Feet (122 meters) 16 k1] 42 46 50 54 61 57 45 64
Inlet SPL of GE 7FA @400 Feet (122 meters) from 4 turbines ) 57 56 49 51 .49 43 41 39 34
Exhaust SPL of GE TFA @400 Feet (122 meters) from 4 turbines 82 82 75 69 60 60 47 26 16
Package SPL of GE 7TFA @400 Feet (122 meters) from 4 turbines : 61 70 64 61 59 60 66 62 52
Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) from 4 turbines 18 30 33 42 46 43 42 40 13 50
Exhaust A-weighted Noisc Level of GE 7FA @400 Feet (122 meters) from 4 turbines 43 56 59 60 §7 60 48 27 15 66
Package A-weighted Noise Leve!l of GE 7FA @400 Feet (122 meters) from 4 turbines 22 44 48 52 56 60 67 | 63 51 70

A1) Calculation of Combustion Turbine Package Nolse Levels Inside Turblne Generator Bullding
Assuming Reverberant Fleld in Bullding

Distance from turbine center to wall, feet 250 250 25.0 250 25.0 250 25.0 250 25.0

Distance from tutbine center to wall, meters 1.5 1.5 7.5 7.5 1.5 7.5 1.5 1.5 1.5

Package SPL of GE 7FA at inside building wall from 4 turbines (frec ficld) 85.1 94,1 88,1 85.1 83.1 84.1 90.1 86.1 761 -
A-weighted Package SPL of GE 7FA at inside of bullding wall from 4 turbines ({ree field) 45.7 619 720 76.5 799 84.1 91.3 871 75.0 94
Package Sound Power Level of GE 7FA at Inside of building wall from 4 turbines 1106 119.6 3.6 110.6 108.6 109.6 115.6 1116 101.6

A-weighted Package Sound Power Level of GE 7FA at inside of building wall from 4 turbines 7.2 93.4 97.5 1020 1054 109.6 1168 1126 100.5

Directivity Factor, Q. 2 2 2 2 2 2 2 2 2

Interior Surface Area of First floor of Building in (m?) [50n Ngh (2-stry), 78 i wide, and 00 1, tong} 7785 7185 7785 7785 7785 7785 7785 7785 7185

Absorption Factor for R-11 and R-19 mounted on 24-gauge sheet metal walls and ceiling, respectively (see AVNC 0.61 0.61 0.61 1.10 1.20 1.1 1.08 1.09 1.09

Package SPL of GE 7FA at inside of building wall from 4 turbines (reverberation field) 86.3 95.3 89.3 85.8 83.7 84.8 90.8 86.8 76.8

A-weighted Package SPL of GE 7FA at Inside of building wall from 4 turbines (reverberation ficld) 46.9 69.1 1.2 71.2 80.5 84.8 92.0 87.8 757 94
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NRPF SITE
Noise Level Estimate for Northwest Regional Power Facility at Recelver No. 5
Noise Level Calculations 4987  Feet From Tushine Generator Building

A2) Calculation of Combustion Turbine Packaze Nolse Levels Outside Turbine Generator Building

Transmission Loss Data for building walls (sheet metal, 24 gauge - see AVNC Tab 7) 13 13 13 16 23 24 29 36 25

Package SPL of GE 7FA at outside of building wall from 4 turbines 67 16 10 4 55 55 56 45 46

A-weighted Package SPL of GE 7FA at outside of building wall from 4 turbines 28 50 54 55 52 55 57 46 45

Surface area of south building wall directed towards residences 793 793 793 793 793 79.3 793 793 793

Package Sound Power Level of GE 7FA at outside of south building wall from 4 turbines 96 105 9 93 84 84 85 74 75

A-weighted Package Sound Power Level of GE 7FA at outside of building wall from 4 turbines 57 79 83 84 81 84 86 75 74 9
A3) Calculation of Combustion Turbine Package Nolse Levels at Recelver ;

Distance from Turbine Generator Building to Recelver (feet) 4987 4987 4987 4987 4987 4987 4987 4987 4987

Distance from Turbine Generator Building to Receiver (meters) . 1520 1520 1520 1520 1520 1520 1520 1520 1520

Atmospheric Attenuation Coefficient (dB/100m or dB/3281t) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn, (68deg F & 50% Humidity) (dB) 0.0 0.0 0.6 1.8 43 7.6 152 426 426

Package SPL of four GE 7FAs at Receiver 22 31 24 16 5 2 -5 43 -42

A-weighted Package SPL of four GE 7TFAs at Receiver -18 4 8 8 2 2 -4 -42 44 13
Ad) Calculation of Combustion Turbine [nfef Noise Levels

Inlet SPL of GE 7FA @400 Fect (122 meters) 51 50 43 45 43 37 35 33 28

Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) 12 24 27 36 40 37 36 34 27 44
Inlet SPL of GE 7TFA @400 Feet (122 meters) from 4 tutbines s7 56 49 51 49 43 41 39 k2]

Inlet A-weighted Nolse of GE 7FA @400 Feet {122 meters) from 4 turbines 18 30 kx] 42 46 43 42 40 33 50
Distance from turbine inlets to Recelver (feet) 4987 4987 4987 4987 4987 4987 4987 4987 4987

Distance from turbine infets to Recelver (meters) 1520 1520 1520 1520 1520 1520 1520 1520 1520

Atmospheric Attenuation Coefficfent (dB/100m or dB/3281t) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn. (68deg F & 50% Humidity) (d8) 0.0 0.0 0.6 1.8 43 1.6 15.2 42.6 42.6

Inlet SPL of four GE TFAs at Receiver 35 kL 27 27 23 4 4 25 <30

A-welghted Inlet SPL of four GE 7FAs at Recelver 4 8 10 19 20 14 s 24 32 23
AS) Calculation of Combustion Turbine Exhaust Nolse Levels

Exhaust SPL of GE 7FA @400 Feet (122 meters) 76 76 69 63 54 54 41 20 10

Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) . ” 50 53 54 51 54 42 21 9 62
Exhaust SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 82 82 15 69 60 &« 47 26 16

Exhaust A-weighted Noise Level of GE TFA @400 Feet (122 meters) from 4 turbines 43 56 59 60 57 60 48 27 15 68
Distance from Exhaust to Recciver (feet) . 4987 4987 4987 4987 4987 4987 4987 4987 4987

Distance from Exhaust to Receiver (meters) 1520 1520 1520 1520 1520 1520 1520 1520 1520

Atmospheric Attenuation Coefficient (dB/100m or dB/328(1) 000 . 000 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn. (68deg F & 50% Humidity) (dB) 0.0 00 0.6 1.8 43 1.6 152 426 426

Silencer DIL, Based on JAC MODEL 3 PS, 42000 fpm 4.0 -11.0 -230 <260 -44.0 -48.0 -44.0 -310 220

Eahaust SPL of four GE 7FAs at Receiver 60 60 53 45 34 31 10 -38 -48

A-weighted Exhaust SPL of four GE 7FAs at Recelver 17 3 13 13 -13 .17 .33 74 -2 24
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NRPF SITE
Nolse Level Estimate for Northwest Reglonal Power Facility at Receiver No. §
Nolse Level Calculations 4987 Feet From Turblne Generator Building

“

Composile Noise Levels from four GE 7FAs at Recelver [Package + Inlet + Exhaust]

Composite SPL of Four GE 7FAs at Receiver 60 60 53 45 34 k)] 11 -25 -30
Composite A-welghted Noise Level of Four GE 7FAs at Recelver 17 23 16 .20 20 14 6 24 -31 27
Gross clectrical generating rating of each unit, MWe (assumed) 120 120 120 120 120 120 120 120 120
Octave band level adjustments per Table 4.14 EEI 9 3 5 10 14 18 21 29 35
Sound power fevel of the two units, (dB) (see Table 4.3 EEl) ’ 1153 1213 1193 114.3 1103 106.3 103.3 95.3 89.3
A-weighted sound power leve] of the two units, (dBA) 759 95.1 103.2 105.7 102t 106.3 104.5 96.3 88.2 113
B1) Calculation of Steam Turbine-Generator Noise Levels Inside Turbine Generator B.ulldlng
Assuming Reverberant Field in Building
Distance from turbine center to wall, feet 25.0 250 250 250 .25.0 25.0 250 25.0 25.0
Distance from turbine center to wall, meters 7.5 75 1.5 15 1.5 1.5 15 7.5 1.5
SPL at inslde building wall from 2 steam turbine-generator units (free field) 89.8 95.8 93.8 88.8 84.8 80.8 718 69.8 63.8
A-weighted SPL at inside of building wall from 2 steam turbine-generator Lnits ((ree ficld) 50.4 69.6 7.7 80.2 81.6 80.8 79.0 70.8 62.7 87
Directivity Factor, Q. 2 2 2 2 2 2 2 2 2
Interior Surface Area of First floor of Building In (m?) [50 & high (2.st0ry), 75 0 wide, and 400 0. long) 7785 7788 7785 7785 7785 7785 7785 7785 7785
Absorption Factor for R-11 and R-19 mounted on 24-gauge sheet metal walls and ceiling, respectively (see AVNC 0.61 0.61 0.61 1.10 1.20 111 1.08 1.09 1.09
SPL at inside building wall from 2 steam turbine-g units (reverberation field) 91.0 97.0 95.0 895 - 855 81.5 78.5 70.5 64.5
A-weighted SPL at inside of building wall from 2 steam turbine-generator units (reverberation ficld) 51.6 708 78.9 80.9 82.3 8.5 797 715 634 88
B2) Calculation of Steam Turbine-Generator Noise Levels Outside Turbine Generator Building .
Transmission Loss Data for building walls (sheet metat, 24 gauge - sec AVNC Tab 7) 13 13 13 16 23 24 29 36 25
SPL at outside of building wall from 2 steam turbine-generator units 72 78 76 68 56 52 44 29 34
A-weighted SPL at outside of building wall from 2 steam tusbine-generator units 13 52 60 59 53 52 45 30 2
Surface area of south building wall di d towards resid, 793 793 793 793 793 793 793 793 793
Sound Power Level at outside of south building wall from 4 wibines 10t 107 108 97 85 80 73 58 63
A-weighted Package Sound Power Level at outside of building wall from 2 steam turbine-generator units 62 81 89 88 82 80 74 59 61 93
B3) Calculation of Steam Turbine-Generator Nofse Levels at Recelver
Distance from Turbine Generator Building to Receiver (feet) 4987 . 4987 4987 4987 4987 4987 4987 4987 4987
Distance from Turbine Generator Building to Recelver (meters) ' 1520 1520 1520 1520 1520 1520 1520 1520 1520
Atmospheric Attenuation Coefficient (dB/100m or dB/328t) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80
Atmospheric Attn, (68deg F & 50% Humidity) (dB) 0.0 0.0 0.6 1.8 43 7.6 15.2 426 426
Composite Noise Levels from two steam-generator unlts at Recelver [incdludes turbines, generators, and shaft-driven exciters]
SPL of two steam turbine-generator units at Receiver 26 32 30 20 7 2 17 -60 .55
A-welighted SPL of two steam turbine-generator units at Recelver -13 6 14 11 3 2 16 -59 -56 16
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. NRPF SITE
Nolse Level Estimate for Northwest Reglonal Power Facility at Recelver No. §
Noise Level Calculations 4987 Feet From Turbine Generator Building

ooled Condensers [so H nls
Sound power of one (1) air cooled condenser unit w/ 24

placke-Du Ac, Aug

fan drives (ACC) 124.3 124.30 127.30 124,30 120.30 117.30 118.30 107.80 100.80

Tota! sound power level for two (2) ACCs 127.3 127.3 1303 1213 123.3 120.3 1213 110.8 103.8
A-weighted sound power leve! from two (2) ACCs 87.9 101.1 114.2 118.7 120.1 1203 122.5 m.s 102.7 127
Distance from ACCs to Recelver (fect) 4987 4987 4987 4987 4987 4987 4987 4987 4987
Distance from ACCs to Receiver (meters) 1520 1520 1520 1520 1520 1520 1520 1520 1520
Atmospheric Attenuation Coefficient (dB/100m or dB/32811) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2,80 2.80
Atmospheric Attn. (68deg F & 50% Humidity) (dB) . ' 0.0 0.0 0.6 1.8 43 16 152 426 42,6
Composite Nolse Levels from two air cooled condensers at Recelver
Total SPL of two ACCs at Recelver 53 53 55 5! 44 38 31 -6 -13
A-welghted SPL of two ACCs at Recelver 13 26 39 42 41 38 3 -5 15 47
Noise Level Estimate for Northwest Reglonal Power Facility at Recelver 18 28 39 2 41 38 Kk} -5 -14 47
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SINKING CREEK SITE
Noise Level Estimate for Northwest Reglonal Power Facility at Recelver No. 6 -
PR+ TR 11 ity 'y Noise Level Calculations 3624 Feet From Turbine Generator Building

.

e

e 1o

Total noise kevel estimates are hased on the follawing individual noise sources o v i ™ 3
(A) Four General Electric Type 7FA Combustion Turhines ! 36 [ e
¥, ot
(B) Twu Stcam Turhine-Generator Units (Iincl, turhines, generators, and shalt driven exciters) Z:“'JZ
(C) Twar Air Conled (‘nndcrL‘tm (cach with 24 fan drives)
Octave Band Frequency (Hz) ) 318 63 125 250 500 1000 2000 4000 8000 Aswelghted
Sound Wavelength (feet) 35.81 17.90 9.02 4.51 2.26 1.13 0.56 028 - 0.14
A-weighting (dB) -394 26.2 -16.1 8.6 -3.2 0 12 ! -1
L
o) .
Inlet SPL Q£ GE TFA @400 Feet (122 meters) ) 51 50 43 45 43 N 35 3 28
Exhaust SPL of GE 7FA @400 Feet (122 meters) 76 76 69 63 34 54 41 20 10
Package SPL of GE 7FA Q400 Feet (122 meters) 35 64 58 53 53 54 60 56 46
Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) 12 24 27 36 40 kY 36 34 27 44
Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) kY] 50 $3 54 St 54 42 21 9 60
Package A-weighted Noise Level of GE 7FA @400 Feet (122 meters) 16 38 42 46 50 5 61 kY 45 64
Inlet SPL of GE 7FA @400 Feet (122 meters) from 4 turbines . 57 56 49 k1 49 43 41 39 34
Exhaust SPL of GE 7FA @400 Feet (122 meters) from 4 tutbines 82 82 75 69 60 60 47 26 16
Package SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 61 70 64 61 59 60 66 62 52
Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) from 4 turbines 18 30 kx} 42 46 43 42 40 k] 50
Exhaust’A-weighted Noise Level of GE 7FA @400 Feet (122 meters) from 4 tushines 43 56 59 60 57 60 48 27 15 66
Package A-w‘ci'gh(cd Noise Level of GE 7FA @400 Feet (122 meters) from 4 turbines 22 44 48 52 56 60 67 63 51 70
ORI T RN KON 1 S DO | P> ! Oh -
A}) ,Calsgla}io?&f Gombustoen Turbine Package Noise Levels Instde Turbine Generator Bullding I N
ofssuming Reverhorant Filin Bullding. ;e ¢ L . -
Dystancg from titbing center to wall, feet ¢ e : 23% 230 25,0 25,0 25.0 25.0 25.0 250 25.0
D|shngg{g}p,‘u‘iﬂnctfen;ggtozwal’l, meters |, P “ 1.5 2.5 1.5 1.5 1.5 1.5 7.5 1.5 1.5
Package SPL of G!;:y 7EA at insidg’ building ,win)l rmin 4 purbines (free field) - 85.1 94.1 88.1 85.1 83.1 84.1 90.1 86.1 76.1
et o GG e o TN e, oo 4. . o
A-weighted I‘{c&ng‘c fj‘l. of GE TEA o inside ol;bulld{n,g wall from 4 turbines (free field) 45.7 67.9 720 76.5 799 84.1 91.3 871 750 94
Y [0 Rt ¥ 22 b [N e
M Y Yoy T R Ly
Package Sound Power Level of GE TFA at inside of building wall from 4 turbines 110.6 119.6 113.6 110.6 108.6 109.6 115.6 111.6 101.6
A-weighted Package Sound Power Level of GE 7FA at inside of building wall from 4 turbines 2 934 91.5 102.0 1054 109.6 116.8 1126 100.5
Directivity Factor, Q. 2 2 2 2 2 L2 2 2 2
Interior Surface Area of First floor of Buitding in (m?) {30 0 high (2-story), 73 N wide, and 400 B, lung) 7788 7785 7185 7785 7785 1188 7785 7788 7788
Absorption Factor for R-11 and R-19 mounted on 24-gauge sheet metal walls and ceiling, respectively (see AVNC 0.61 0.61 0.61 .10 1.20 111 1.08 . 1.9 1.09
Package SPL of GE 7FA at inside of building wall from 4 turbines (reverberation field) 86.3 95.3 89.3 8s5.8 83.7 84.8 90.8 86.8 76.8
A-weighted Package SPL of GE 7FA at inside of building wall from 4 turbines (reverberation ficld) 46.9 69.1 73.2 7.2 80.5 84.8 920 87.8 75.7 94
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SINKING CREEK SITE
Noise Level Estimate for Northwest Regional Power Facility at Recelver No. 6
Noise Level Calculations 3624 Feet From Turbine Generator Building

—

Composite Nolse Levels from four GE 7FAs at Receiver [Package + Infet + Exhaust]
Composite SPL of Four GE 7FAs at Receiver 63 63 55 49 33 a5 18 11 -16
Composite A-weighted Noise Level of Four GE 7FAs at Recelver 20 26 19 23 24 19 13 -10 17 30

Gross clectrical generating sating of each unit, MWe (assumed) 120 120 120 120 120 120 120 120 120
Octave band level adjustments per Table 4,14 EEl 9 3 5 10 14 18 21 29 35
Sound power level of the two units, (dB) (sce Table 4.3 EEl) 1153 1213 119.3 114.3 1103 106.3 103.3 953 89.3
A-weighted sound power level of the two units, (dBA) 759 95.1 103.2 105.7 102.1 1063 104.5 96.3 88.2 113

B1) Calculation of Steam Turbine-Generator Nolse Levels Inside Turbine Generator Building
Assuming Reverberant Field in Building

Distance from turbine center to wall, feet 250 250 250 25.0 250 250 250 25.0 250

Distance from turbine center to wall, meters 1.5 7.5 7.5 7.§ 1.5 7.5 1.5 7.5 1.5

SPL at inside building wall from 2 steam turbine-gencrator units (free field) 89.8 95.8 93.8 88.8 84.8 80.8 7.8 69.8 63.8

A-weighted SPL at inside of building wall from 2 steam turbine-generator units (free field) 504 69.6 7.7 80.2 81.6 80.8 79.0 70.8 62.7 87

Directivity Factor, Q, 2 2 2 2 2 2 2 2 2

Interior Surface Area of First floor of Building in (m?) (508 hgh (2s10my), 75 R whde, and 400 1, gl 7785 7785 7785 7785 7785 7785 7785 7188 ) 7785 >

Absorption Factor for R-11 and R-19 mounted on 24-gauge shect metal walls and ceiling, respectively (see AVNC 0.61 0.61 0.61 1.10 120 1.1 1.08 1.09 1.09

SPL at inside building wall from 2 steam tusbine-generator units (reverberation field) 91.0 97.0 95.0 89.5 85.5 81.5 78.5 70.5 64.5

A-weighted SPL at inside of building wall from 2 steam turbine-generator units (reverberation field) 516 70.8 78.9 80.9 82.3 81.5 79.7 715 63.4 88

B2) Calculation of Steam Turbine.Generator Noise Levels OQutside Turbine Generator Building .

Transmission Loss Data for building walls (sheet metal, 24 gauge - see AVNC Tab 7) 13 13 13 16 23 24 29 36 25

SPL at outside of building wall from 2 steam turbine-generator units 72 78 76 68 56 52 44 29 34

A-weighted SPL ot outside of building wall from 2 steam turbine-generator units 33 52 60 59 53 52 45 30 kY

Surface area of south building wall directed towards residences 793 793 793 793 793 793 793 793 793

Sound Power Level at outside of south building wall from 4 turbines 1ot 107 fos 97 85 80 n 58 63

A-weighted Package Sound Power Level at outside of building wall from 2 steam turblne-generator units 62 81 89 88 82 80 74 59 61 93

B3) Calculation of Steam Turbine-Generator Noise Levels at Recelver .

Distance from Turbine Generator Building to Receiver (feet) 3624 3624 624 3624 3624 3624 624 3624 3624

Distance from Turbine Generator Building to Recelver (meters) 1105 110s 1105 1105 1105 1105 1105 1105 . 1105

Atmospheric A ion Cocfficient (dB/100m or dB/328ft) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn, (68deg F & 50% Humidity) (dB) 0.0 00 | 04 1.3 3.1 5.5 1.0 309 309
Composite Noise Levels from two steam-generator units at Receiver (Indudes turbines, generators, and shaft-driven exciters} . LIA . v

SPL of two steam turbine-generator units at Receiver 29 35 33 23 ] 3 -10 45 -40

A-weighted SPL of two steam turbine-generator units at Receiver -10 9 17 15 7 3 -9 -44 41 20
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SINKING CREEK SITE
Nolse Level Estimate for Northwest Regional Power Facility at Receiver No. 6
Noise Level Calculations 3624  Feet From Turbine Generator Building

: : Z alacke Ing, Augus fax tra i eresa Trotman/C &S org
Sound power of one (1) air cooled condenser unit w/ 24 fan drives (ACC) 124.3 12430 127.30 124.30 120.30 117.30 118.30 107.80 100.80
Total sound power level for two (2) ACCs 1213 1223 130.3 1213 1233 1203 1213 1108 103.8
A-weighted sound power level from two (2) ACCs 87.9 1011 t14.2 118.7 120.1 120.3 122.5 111.8 102.7 127
Distance from ACCs to Receiver (fect) 1624 3624 3624 3624 3624 3624 3624 3624 ° 3624
Distance from ACCs to Receiver (meters) 110§ 1105 1105 110§ 1105 1105 110§ 1tos tos
Atmospheric Attenuation Coefficient (dB/100m or dB3281) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80
Atmospheric Attn, (68deg F & 50% Humidity) (dB) 0.0 00 04 13 kR 5.5 1.0 309 30.9
Composite Noise Levels from two alr cooled condensers at Recelver .
Total SPL of two ACCs at Receiver .55 55 58 54 48 43 38 8 1
A-weighted SPL of two ACCs at Recelver 16 29 42 46 45 43 40 9 0 51

Nolse Level Estimate for Northwest Regional Power Facility at Recelver 21 31 42 46 45 43 40 9 0 51
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SINKING CREEK SITE
Noise Level Estimate for Northwest Reglonal Power Facility at Receiver No. 7
Noise Level Calevlations 12113 Feet From Turbine Generator Building

L .

Total noice level estimates are based on the fullowing individual noise sources
(A) Four General Electric Type 7FA Combustion Turbines

{B) Twu Steam Turbine.G Units (incl. turhl and shaft driven exciters)

(C) Twa Alr Conted Condensers (cach with 24 fan drives)

Octave Band Frequency (Hz) s 63 125 250 500 1000 2000 4000 ° 8000 A-welghted
Sound Wavelength (feet) . 35.81 17.90 9.02 4.51 2.26 1.13 0.56 0.28 0.14
A-weighting (dB) -39.4 -26.2 -16.1 -8.6 +3.2 0 1.2 | -1 .

A) Free Fleld Reference Data for GE 7FA source: General Flectric 9/21/941

Inlet SPL of GE 7FA @400 Feet (122 meters) 51 50 43 45 43 ky) 35 3 28
Exhaust SPL of GE 7FA @400 Fect (122 meters) 16 76 69 63 54 54 41 20 10
Package SPL of GE 7FA @400 Feet (122 meters) 55 64 58 55 53 54 60 56 46
Intet A-weighted Noise of GE 7FA @400 Feet (122 meters) 12 24 27 36 40 37 36 kL 27 44
Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) n 50 53 54 51 54 42 20 9 60
Package A-weighted Noise Level of GE 7TFA @400 Feet (122 meters) 16 38 42 46 50 54 61 57 45 64
Inlet SPL of GE 7FA @400 Fect (122 meters) from 4 turbines, ' 57 56 49 N 49 43 41 39 34
Exhaust SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 82 82 15 69 60 60 47 26 16
Package SPL of GE 7TFA @400 Feet (122 meters) from 4 turbines 61 70 64 61 59 60 66 62 52
Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) from 4 turbines 18 30 3 42 46 43 4 40 13 50
Exhaust A-weighted Noise Level of GE TFA @400 Feet (122 meters) {rom 4 tutbines 43 56 59 60 57 60 48 27 IS 66
Package A-weighted Noise Level of GE 7FA @400 Feet (122 meters) from 4 turbines 22 44 48 52 56 60 67 63 s1 70

A1) Calculation of Combustion Turbine Packape Noise Levels Inside Turbine Generator Building
Assuming Reverberant Field in Bullding

Distance from turbine center to wall, feet 25.0 250 250 250 250 25.0 250 250 25.0
Distance from turbine center to wall, meters 15 15 1.5 715 1.5 1.5 7.5 1.5 1.5
Package SPL of GE 7FA at inside building wall from 4 turbines (free field) 85.1 94.1 88,1 85.1 83.1 84.1 90.1 86.1 76.1
A-weighted Package SPL of GE 7FA at inside of building wall from 4 turbines (free field) 457 67.9 720 76.5 799 84.1 91.3 871 75.0 94
Package Sound Power Level of GE 7FA at inside of building wall from 4 turbines 110.6 119.6 113.6 110.6 108.6 109.6 115.6 1.6 101.6
A-weighted Package Sound Power Level of GE 7FA at inside of building wall from 4 turbines .2 93.4 915 102.0 1054 109.6 116.8 1126 100.5
Directivity Factor, Q. 2 2 2 2 2 2 2 2 2
Interior Surface Area of First floor of Building in (m?) {508 high (2-story), 75 1 wide, and 400 . long] 7785 7785 7785 7185 7185 7185 7785 778§ 7785
Absorption Factor for R-11 and R-19 mounted on 24-gauge sheet metal walls and ceiling, respectively (sce AVNC 0.61 0.61 0.61 110 1.20 . 1.08 1.09 1.09
Package SPL of GE 7FA at inside of building wall from 4 turbines (reverberation field) 86.3 95.3 89.3 85.8 83.7 84.8 9.8 86.8 76.8
A-weighted Package SPL of GE 7FA at inside of building wall from 4 tusbines (reverberation field) 46.9 69.1 7.2 712 80.5 84.8 92.0 87.8 5.7 94
c:\data\nolse\creston\rev_9NWRKBK4.XLS Sheet rec? Page 5
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SINKING CREEK SITE

Noise Level Estimate for Northwest Regional Power Facility at Recelver No. 7
Noise Level Calculations 12113 Feet From Turbine Generator Building

e S e

A2) Caleulation of Combustion Turbine Package Nolse Levels Qutside Turbine Generator Bullding

Transmission Loss Data for building walls (sheet metal, 24 gauge - see AVNC Tab 7) 13 13 13 16 23 24 29 36 25

Package SPL of GE 7FA at outside of building wall from 4 turbines 67 76 70 64 ss 55 56 45 46

A-weighted Package SPL of GE 7FA at outside of building wall from 4 turbines 28 50 54 55 2 55 57 46 45

Surface area of south building wall directed towards residences 793 793 793 793 793 793 793 79 793

Package Sound Power Level of GE TFA at outside of south building wall from 4 turbines 96 105 99 93 84 84 85 74 75

A-welighted Package Sound Power Leve) of GE 7FA at outside of building wall from 4 turbines 57 79 83 84 8] 84 86 75 kL] 91
A3) Calculation of Combustion Turbine Package Nolse Levels at Recelver

Distance from Turbine Generator Building to Receiver (feet) 12113 12113 12113 12113 12113 12113 12113 12113 12113

Distance from Turbine Generator Building to Receiver (meters) 3693 3693 3693 3693 3693 3693 3693 3693 3693

Atmospheric Attenuation Coefficient (B/100m or dB/328ft) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn, (68deg F & 50% Humidity) (dB) 0.0 0.0 1.5 44 10.3 18.5 36.9 103.4 103.4

Package SPL of four GE TFAs at Recelver 14 23 15 6 -9 17 234 -112 -1

A-weighted Package SPL of four GE 7FAs at Recelver <26 -3 -1 -3 12 17 <33 -1t -112 3
Ad) Calculation of Combustion Turbine [nlef Nolse Levels

Inlet SPL of GE TFA @400 Feet (122 meters) 51 50 43 45 43 37 35 33 28

Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) 12 24 27 36 40 k1) 36 34 27 44
Inlet SPL of GE 7TFA @400 Feet (122 meters) from 4 turbines 57 56 49 51 49 4] 4] 9 M

Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) from 4 wrblnes 18 30 33 42 46 43 42 40 3 50
Distance {rom tusbine intets to Recelver (feet) 12113 12113 12113 12113 12113 12113 12113 12113 12113

Distance from turbine inlets to Recelver (metess) 3693 3693 3693 3693 3693 - 3693 3693 3693 3693

Atmospheric Attenuation Cocfficient (dB/100m or dB/328(1) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn, (68deg F & 50% Humidity) (dB) 0.0 0.0 1.5 44 10.3 1R.8 369 1034 103.4

Inlet SPL of four GE 7FAs at Receiver 27 26 18 17 9 -5 -26 94 99

A-weighted Inlet SPL of four GE 7FAs at Receiver -12 (4 2 8 6 -5 24 93 -100 11

AS) Calculation of Combustion Turbine Exhaust Nolse Levels
Exhaust SPL of GE 7FA @400 Feet (122 meters) 76 76 69 63 54 54 41

20 10
Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) n 50 53 54 51 54 42 21 9 62
Exhaust SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 82 82 15 69 60 60 47 26 16
Exhaust A-weighted Noisc Level of GE 7FA @400 Feet (122 meters) from 4 tutbines 43 56 59 60 51 60 48 27 15 68
Distance from Exhaust to Receiver (fect) 2113 12113 1213 12113 12113 12113 12113 12113 12113
Distance from Exhaust to Receiver (meters) 3693 3693 3693 3693 3693 3693 3693 3693 3693
Atmospheric Attenuation Coe{ficient (dB/100m or dB/32811) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80
Atmospheric Attn. (68deg F & 50% Humidity) (dB) 00 0.0 1.5 44 10.3 185 36.9 103.4 1034
Silencer DIL, Based on JAC MODEL 3 PS, +2000 fpm -4.0 -11.0 <230 +26.0 -44.0 -43.0 -44.0 -37.0 =220
Exhoust SPL of four GE TFAs at Receiver 52 52 4 35 20 12 -20 -107 -117
A-weighted Exhaust SPL of four GE 7FAs at Recelver 9 15 5 [1} 227 -36 -62 -143 -140 17
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SINKING CREEK SITE
Nofse Level Estimate for Northwest Regional Power Facility at Receiver No. 7
Noise Leve) Calculations 12113 Feet From Turbine Generator Building

Composite Nolse Levels from four GE TFAS at Recelver [Package + Infet + Exhaust]

Composite SPL of Four GE TFAs at Receiver 52 52 44 35 20 3 -18 94 99
Compoasite A-weighted Noise Level of Four GE 7FAs at Recelver 9 15 7 9 6 -5 24 -93 -100 18
1 of Ql 1)

[source: Edlson Electric Institute 1978 rey. 19841

Gross electrical generating rating of each unit, MWe (assumed) 120 120 120 120 120 120 120 120 - 120
Octlave band level adjustments pes Table 4,14 EEL 9 k] 5 10 14 18 21 29 35
Sound power level of the two units, (dB) (sce Table 4.3 EEY) 1153 1213 119.3 1143 110.3 106.3 103.3 95.3 89.3
A-weighted sound power level of the two units, (dBA) ) 759 95. 103.2 105.7 1071 106.3 104.5 96.3 88.2 113

B1) Calculation of Steam Turbine-Generator Noise Levels Inside Turbine Generator Building
Assuming Reverberant Field in Bullding

Distance from turbine center to wall, feet 250 250 250 250 250 250 25.0 250 25.0

Distance from tlirbine center to wall, metets 7.5 1.5 1.5 75 7.5 7.5 1.5 15 1.5

SPL at inside building wall from 2 steam turbine-generator units (free field) 89.8 95.8 93.8 888 ° 843 80.8 7.8 69.8 63.8

A-weighted SPL at inside of building wall from 2 steam urbine-generator units (free field) 504 69.6 7.7 80.2 8L6 80.8 790 70.8 62.7 87

Directivity Factor, Q. 2 2 2 2 2 2 2 2 2

Interior Surface Area of First floor of Building in (m}) {30 a high (2-stiry), 75t wide, and 400 1. loag] 7785 7785 7785 7785 7788 7785 7788 7788 7785

Absorption Factor for R-11 and R-19 mounted on 24-gauge sheet metal walls and ceiling, respectively (sce AVNC 0.61 0.61 0.61 1,10 1.20 (R} 1.08 109 109

SPL at inside building wall from 2 steam turbine-gi units (reverberation field) 91.0 91.0 95.0 89.5 85.5 81.5 78.5 70.5 64.5

Asweighted SPL at inside of bullding wall from 2 steam tutbine-g units (severberation ficld) 51.6 708 78.9 809 823 81.5 797 715 634 88

B2) Calculation of Steam Turbine-Generator Nolse Levels Outslde Turbine Generator Bullding

Transmission Loss Data for building walls (sheet metal, 24 gauge - sece AVNC Tab 7) 13 13 13. 16 23 24 29 36 25

SPL at outside of building wall from 2 steam turbine-generator units - 72 78 % 68 56 52 44 29 k)

A-weighted SPL at outside of building wall from 2 steam turbine-generator units 33 52 60 59 53 52 a5 30 n

Surface area of south building wall di d towards resid 793 793 793 793 793 793 793 793 793

Sound Power Level at outside of south building wall from 4 turbines 101 107 105 97 85 80 3 58 63

A-weighted Packnge Sound Power Level at outside of building wall from 2 steam turbine-gencrator units 62 8l 89 88 82 80 74 59 61 93

B3) Calculation of Steam Turbine-Generator Nolse Levels at Receiver

Distance from Turbine Generator Building to Receiver (feet) 12113 12113 12113 12113 12113 12113 1211 1213 12113

Distance (rom Tusbine Generator Bullding to Receiver {(meters) 3693 3693 3693 3693 3693 3693 3693 3693 3693

Atmospheric Attenuation Cocfficient (dB/100m or dB/328(t) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2,80

Atmospheric Attn, (68deg F & 50% Humidity) (dB) 0.0 0.0 1.5 44 103 18.5 36.9 103.4 103.4
Composlte Noise Levels from two steam-generator units at Receiver [includes turbines, gencrators, and shaft-dsiven exciters]

SPL of two steam tutbine-generator units at Receiver 19 25 21 to &) -20 -47 128 <123

A-welghted SPL of two steam turhine-generator units at Receiver 21 2 s 1 -10 -20 46 127 -124 7
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SINKING CREEK SITE
Noise Level Estimate for Northwest Regional Power Facility at Recciver No. 7
Noise Level Calculations 12113 Feet From Turbine Generator Building

Al tacke-

$ 3 H1b1 by £ i1y 3 Bt As A H i A : ICTE

Sound power of one (1) air cooled condenser unit w/ 24 fan drives (ACC) 124.3 124.30 127,30 124.30 120.30 117.30 118.30 107.80 100.80

Total sound power level for two (2) ACCs 1273 1273 130.3 121.3 123.3 1203 121.3 110.8 103.8

A-weighted sound power level from two (2) ACCs 87.9 101.1 114.2 118.7 120.1 120.3 122.5 111.8 1027 127

Distance from ACCs to Receiver (feet) 12113 12113 12113 12113 12113 12113 12113 213 12113

Distance from ACCs to Receiver (meters)- 3693 3693 3693 3693 3693 3693 3693 3693 3693

Atmospheric Attenuation Coefficient (dB/100m or dB/328(1) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn. (68deg F & 50% Humidity) (dB) . 0.0 0.0 1.5 44 10.3 18.5 36.9 103.4 103.4
Composite Nofse Levels from two air cooled condensers at Receiver

Total SPL of two ACCs at Receiver 45 45 46 41 3 19 2 15 -82

A-welghted SPL of two ACCs at Receiver 6 19 30 32 27 19 3 -4 -83 35
-~ "~ "~

Noise Level Estimate for Northwest Reglonal Power Facility at Receiver 11 20 30 32 27 20 3 74 -83 35

»
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SINKING CREEK SITE
Nolse Level Estimate for Northwest Regional Power Facility at Receiver No. 8
Noise Level Calculations 17794 Feet From Turbine Generator Building

e -~ ____________________________ -~ -~~~ -~ -~ |

Twial nulse Jevel estimates are baced on the following individual noise sources
{A) Four General Electric Type 7FA Combustion Turbines
(B) Twu Stcam Turhinc-Generator Units (incl. turbines, generators, and shal driven exciters)

(C) Twor Air Couled Condensers (each with 24 fan drives)

Octave Band Frequency (H2) 315 63 125" 250 500 1000 2000 4000 8000 Aswelghted
Sound Wavelength (feet) 35.81 17.90 9.02 4.51 2.26 1.13 0.56 0.28 0.14
A-weighting (dB) -394 <262 -16.1 8.6 -3.2 0 12 1 -1
Al
d Data fo H
Inlet SPL of GE 7FA @400 Feet (122 meters) L] 50 43 45 43 37 as k}] 28
Exhaust SPL of GE 7TFA @400 Feet (122 meters) 76 76 69 63 54 54 41 20 10
Package SPL of GE 7FA @400 Fect (122 meters) 55 64 58 35 53 54 60 56 46
Inlet A-weighted Nolse of GE 7FA @400 Feet (122 meters) 12 24 27 36 40 kY 36 M 27 44
Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) 37 50 53 . 54 51 54 42 2] 9 60
Package A-weighted Nolse Level of GE 7FA @400 Feet (122 meters) . 16 38 42 46 - 50 54 61 51 45 64
Inlet SPL of GE TFA @400 Feet (122 meters) from 4 turbines N 57 56 49 51 49 43 41 39 34
Exhaust SPL of GE 7FA @400 Feet (122 meters) from 4 tutbines 82 82 75 69 60 60 47 26 16
Package SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 6! 70 64 61 59 60 66 62 52
Inlet A-weighted Nolse of GE 7FA @406 Feet (122 meters) from 4 turbines 18 30 k}] 42 46 43 42 40 kX] 50
Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) from 4 turbines 43 56 59 60 57 60 48 27 15 66
Package A-weighted Nolse Level of GE 7FA @400 Feet (122 meters) from 4 turbines 22 4. 48 52 56 60 () 63 51 70

A1) Calculation of Combustion Turbine Packape Nolse Levels Inside Turbine Generator Building
Assuming Reverberant Fleld in Building

Distance from turbine center to wall, feet 25.0 250 250 250 250 250 250 25.0 250

Distance from turbine center to wall, meters 1.5 7.5 7.5 1.5 1.5 7.5 7.5 15 1.5

Package SPL of GE 7FA at inside building wall from 4 turbines (free field) 85.t .l 88.1 85.1 83.1 84,1 90.1 86.1 76.)

A-weighted Package SPL of GE 7FA at inside of building wall from 4 turbines (free field) 457 67.9 720 76.5 799 84.1 91.3 87.1 75.0 94
Package Sound Power Leve! of GE 7FA at inside of building wall from 4 turbines 110.6 119.6 113.6 110.6 108.6 109.6 115.6 It.6 101.6

A-weighted Package Sound Power Level of GE 7FA at inside of building wall from 4 turbines 1.2 93.4 92.5 102.0 1054 109.6 116.8 1126 100.5

Directivity Factor, Q. 2 2 2 2 2 2 2 2 2

Interdor Surface Area of First floor of Building in {m®) [50 N high (2-sty), 75 1t whde, and 400 1. tong) 7785 7785 7788 7785 7785 2788 7788 7785 7788

Absomption Factor for R-11 2nd R-19 mounted on 24-gauge sheet metal walls and ceiling, respectively (see AVNC 0.61 0.61 0.61 1.10 1.20 L1l 1.08 1.09 1.09

Package SPL of GE 7FA at inside of building wall from 4 turbines (reverberation field) 86.3 95.3 89.3 85.8 83.7 84.8 908 - 868 76.8 R
A-weighted Package SPL of GE 7FA ot inside of building wall from 4 tuthines (severberation ficld) 46.9 69.1 732 712 80.5 84,8 92,0 87.8 5.7 Y94
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SINKING CREEK SITE
Noise Level Estimate for Northwest Reglonal Power Facility at Recelver No. 8
Noise Level Calculations 17794 Feet From Turbine Generator Building

A2) Calculation of Combustion Turbine Package Nolse Levels Outside Turbine Generator Building

Transmission Loss Data for building walls (sheet metal, 24 gauge - see AVNC Tab N 13 13 13 16 23 24 29 36 25

Package SPL of GE 7FA at outside of building wall from 4 turbines 67 76 70 64 55 55 56 45 46

A-weighted Package SPL of GE 7FA at outside of building wall from 4 turbines ) 28 50 54 55 52 55 57 46 45

Surface area of south building wall di J towards resid 793 793 793 793 793 793 793 793 793

Package Sound Power Level of GE TFA at outside of south building wall from 4 turbines 96 - 10§ 99 93 84 84 85 74 15

A-weighted Package Sound Power Leve) of GE 7FA at outside of building wall from 4 turbines  » 57 79 83 84 81 84 86 5 74 91

A3) Calculation of Combustion Turbine Backage Noise Levels at Recelver

Distance from Turbine Generator Building to Receiver (fect) 17794 17794 17794 17794 17794 17794 17794 17794 17794

Distance from Turbine Generator Building to Recelver (meters) . 5425 5425 5425 5425 5425 5428 5425 5425 5425

Atmospheric Attenuation Coefficient (dB/100m or dB/328(t) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Atin, (68deg F & 50% Humidity) (dB) 0.0 0.0 2.2 6.5 15.2 2.1 543 1519 1519

Package SPL of four GE 7FAs at Recelver . 11 20 1] 1 -17 =29 -55 -164 -163

A-weighted Package SPL of four GE 7FAs at Recelver 29 7 -5 -8 <20 29 <54 +163 <164 .1

A4) Calculation of Combustion Turbine [nlet Noise Levels

Inlet SPL of GE 7FA @400 Feet (122 meters) st 50 43 45 43 37 35 33 28

Infet A-weighted Noise of GE TFA @400 Feet (122 meters) 12 24 27 36 40 37 36 34 27 44

Inlet SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 57 56 49 5t 49 43 41 39 34

Inlet A-weighted Nolse of GE 7FA @400 Feet (122 meters) from 4 turbines 18 30 33 42 46 43 42 40 33 50

Distance from turbine inlets to Recelve’r (feet) 17794 17794 17794 17794 17794 17794 17794 17794 17794

Distance from turbine inlets to Receiver (meters) 5425 5425 5428 5425 5425 5425 5425 5425 5425

Atmospheric Attenuation Cocfficient (dB/100m or dB/328ft) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Atin. (68deg F & S0% Humidity) (dB) 0.0 0.0 22 6.5 15.2 271 54.3 1519 1519

Inlet SPL of four GE 7FAs at Receiver 24 23 14 12 1 -17 46 -146 -151

A-weighted Inlet SPL of four GE 7FAs at Recelver -15 3 2 3 2 -17 45 -145 -152 6

AS5) Calculation of Combustion Turbine Exhaust Noise Levels

Exhaust SPL of GE 7FA @400 Feet (122 meters) 76 76 69 63 54 54 41 20 10

Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) k1 50 53 54 51 54 42 2] 9 62

Exhaust SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 82 82 15 69 60 60 47 26 16

Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) from 4 tusbines 43 56 59 60 57 60 48 27 15 68

Distance from Exhaust to Receiver (feet) 177194 17794 17794 17794 17794 177%4 17794 17794 17794

Distance from Exhaust to Receiver (meters) 5428 5428 5425 5428 5425 5425 5425 5425 5425

Atmospheric Attenuation Coefficient (dB/100m or dB/32811) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 280

Atmospheric Attn. (68deg F & 50% Humidity) (dB) 00 00 22 6.5 152 271 543 1519 1519

Sitencer DIL. Based on IAC MODEL 3 PS, 42000 fpm 4.0 -11.0 -23.0 -26.0 -44.0 -48.0 -44.0 -37.0 =220

Exhaust SPL of four GE 7FAs at Receiver 49 49 40 30 12 0 -40 -159 -169

A-weighted Exhaust SPL of four GE 7FAs at Recelver 6 12 1 -5 =35 -48 -83 -195 -192 13
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SINKING CREEK SITE
Nolse Level Estimate for Northwest Regional Power Facility at Recefver No. 8

Noise Leve] Caleulations

Composite Noise Levels from four GE 7FAs at Recelver {Package + Inlet + Exhaust]
Composite SPL of Four GE 7FAs at Receiver

Composite A-welghted Nolse Level of Four GE 7FAs at Recelver

Gross clectrical generating rating of each unit, MWe (assumed)
Octave band level adjustments per Table 4.14 EEI

Sound power level of the two units, (dB) (see Table 4.3 EEI)
A-weighted sound power fevel of the two units, (dBA)

BI) Calculation of Steam Turbine-Generator Nolse Levels Inside Turbine Generator Bullding
Assuming Reverberant Field in Bullding

Distance from turbine center to wall, feet

Distance from turbine center to wall, meters

SPL at inside building wall from 2 steam turbine-gencrator units (free ficld)
A-weighted SPL at inside of bullding wall from 2 steam turbine-generator units (free ficld)

Directivity Factor, Q.

Interior Surface Arca of First floor of Building in (m?) [s0nneh (2:3t0ey), 75 0 wide, and 400 01 Tong)

Absorption Factor for R-11 and R-19 mounted on 24-gauge sheet metal walls and ceiling, sespectively (see AVNC
SPL at inside building wall from 2 steam turbine-generator units (reverberation field)

A-weighicd SPL at inside of building wall from 2 steam turbine-generator units (reverberation field)

B2) Calculation of Steam Turbine-Generator Nolse Levels Outside Turbine Generator Building
Transmission Loss Data for building walls (sheet metal, 24 gauge - see AVNC Tab 7)

SPL at outside of building wall from 2 steam turbine-generator units

A-welghted SPL at outside of building wall from 2 steam turbine-generator units

Surface area of south building wall directed towards residences
Sound Power Level at outside of south building wall from 4 turbines

A-weighted Packnge Sound Power Level at outside of building wall from 2 steam turbine-generator units

B3) Calculation of Steam Turbine-Generator Noise Levels at Recelver
Distance from Turbine Generator Building to Receiver (feet)

Distance from Tusbine Generator Building to Receiver (meters)
Atmospheric Attenuation Cocfficient (dB/100m or dB/32811)
Atmospheric Attn. (68deg F & 50% Humidity) (dB)

SPL of two stcam turbine-generator units at Receiver
A-weighted SPL of two steam turbine-generator units at Recelver

c:\data\noise\erestonrev_9S\WRKBK4.XLS Sheet rec8
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7785
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5406
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7
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9
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17794
5428
0.00
0.0

Composite Nolse Levels from two steam-generator units at Recefver [indudes turblnes, generators, and shaft-driven exciters]
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Feet From Turbine Generator Building

“

49
12

120

1213
95.1

250
7.5

95.8
69.6

13
78
52

793
107
81

17794
5425
0.00
0.0

21
-5
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120

119.3
103.2

250
1.5

93.8
7.1

7185
0.61
95.0
78.9

13
76

793
10§

89

17794
5425
0.04
22

17
1

30

120

114.3
105.7

250
7.5

88.8
80.2

16
68
59

793
97
88

17794
5425
0.12
6.5

-2

120

1103
107.1

250
7.5

84.8
81.6

7785
1.20
85.5

823

23
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793
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17794
5425
0.28
15.2

-15
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120

106.3
106.3

25.0
1.5

80.8
80.8

7785
[B]]
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81.5
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)
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793
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17794
5425
0.50
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2
103.3
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1.5
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1.08
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793
3
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17794
5425
1.00
54.3

146
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120
29
95.3
96.3

25.0
1.5

69.8
70.8

7785

70.5
715

36
30

793
S8
59

17794
5425
2.80
1519

-180

-179 -
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120
35
89.3
88.2 113

250
1.5

63.8
62.7 87

7785

64.5
63.4 88

25
3
n

793
63

6l 93

17794
5425
2.80
1519

-175
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SINKING CREEK SITE
Noise Level Estimate for Northwest Reglonal Power Facility at Recelver No. 8
Noise Leve] Calculations 17794 Feet From Turbine Generator Building

n Balacke-D

- = r$ 150 HY Al . } inc. A
Sound power of one (1) sir cooled condenser unit w/ 24 fan drives (ACC)

A1411k:

a1 nere
124.30 127.30 124,30 120.30 1730 118,30 102.80 100.80

124.3

Total sound power level for two (2) ACCs 1273 1213 1303 127.3 1233 120.3 1213 110.8 10).8
A-weighted sound power level from two (2) ACCs 87.9 101.1 114.2 1187 120.1 1203 122.5 111.8 102.7 127
Distance from ACCs to Receiver (fect) 17794 17794 17794 17794 17794 17794 17794 17794 17794
Distance from ACCs to Receiver (metess) . Sa2s 5425 5425 5425 §425 3425 5425 5425 5425
Atmospheric Attenuation Coefficient (dB/100m or dB/32811) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80
Atmospheric Attn. (68deg F & 50% Humidity) (dB) 0.0 0.0 22 6.5 15.2 21.1 54.3 1519 1519
Composite Nolse Levels from two air cooled condensers at Recelver
Total SPL of two ACCs at Receiver 42 42 42 35 22 7 -19 -127 134
A-weighted SPL of two ACCs at Receiver 2 15 26 2 19 7 -7 126 135 30

Nolse Level Estimate for Northwest Regional Power Facility at Recelver 7 17 26 27 19 8 -17 <126 -135 30
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SINKING CREEK SITE

Nolse Level Estimate for Northwest Regional Power Facility at Recelver No. 9
Noise Level Calculations 17477 Feet From Turbine Generator Building

Total noise Jevel estimates are hased on the fallowing individual noice sources
(A) Four General Electric Type TFA Combustion Turhines
(B) Two Steam Tutbine-Genctatur Units (incl. tuchines, gencrators, and shafl driven exclicrs)

(C) Twa Air Caoled Condensers (each with 24 fun drives)

Octave Band Frequency (Hz) 315 63 125 250 500 1000 2000 4000 . 8000 Aswelghted
Sound Wavelength (feet) 35.81 17.90 9.02 4.51 2.26 1.13 0.56 0.28 0.14
A-weighting (dB) -394 -26.2 -16.1 -8.6 -3.2 1] 12 1 1.1
e 0 H
Inlet SPL of GE 7FA @400 Feet (122 meters) 51 50 43 45 43 37 s 33 28
Exhaust SPL of GE 7FA @400 Feet (122 meters) 16 16 69 63 54 54 41 20 10
Package SPL of GE 7FA @400 Feet (122 meters) 55 64 58 55 53 54 60 56 46
Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) 12 24 21 36 40 37 36 M 27 " 44
Exhaust A-weighted Noise Level of GE 7TFA @400 Feet (122 meters) n 50 53 54 51 R 42 21 9 60
Package A-weighted Noise Leve) of GE 7FA @400 Feet (122 meters) 16 38 42 46 50 54 6! 57 45 64
Inlet SPL of GE 7TFA @400 Feet (122 meters) from 4 turbines * 57 56 49 51 49 43 41 39 k2]
Exhaust SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 82 82 15 69 60 60 47 26 16
Package SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 61 70 64 61 59 60 66 62 52
Intet A-woighted Noise of GE 7TFA @400 Feet (122 meters) from 4 turbines 18 30 33 42 46 43 42 40 3 50
Exhaust A-welghted Nolse Level of GE 7FA @400 Feet (122 meters) from 4 turbines’ 43 56 59 60 57 60 48 27 15 66
Package A-weighted Noisc Level of GE 7FA @400 Feet (122 meters) from 4 turbines 22 44 48 52 56 60 67 63 st 70

A1) Calculation of Combustion Turbine Package Noise Levels Inside Turbine Generator Building
Assuming Reverberant Field in Building

Distance from turbine center to wall, feet 25.0 250 25.0 25.0 25.0 25.0 250 25.0 250
Distance {rom tutbine center to wall, meters 7.5 7.5 1.5 15 15 1.5 7.5 7.5 1.5
Package SPL of GE 7FA at inside building wall from 4 turbines (free field) | 85.1 94.1 88.1 85.1 8.1 84.1 90.1 86.1 76.1
A-weighted Package SPL of GE 7FA at inside of building wall from 4 turbines (free field) 457 619 720 76.5 79.9 84.1 91.3 87.1 75.0 94
Package Sound Power Level of GE 7FA at inside of building wall from 4 turbines 110.6 119.6 113.6 110.6 108.6 109.6 115.6 111.6 1016
A-weighted Package Sound Power Level of GE 7FA at inside of building wall from 4 turbines "2 934 915 1020 105.4 109.6 116.8 12,6 100.5
Directivity Factor, Q, . 2 2 2 2 2 2 2 2 2
Interior Surface Area of First floor of Building in (m?) [$0n high (2-sey), 75 N wide, and 400 . fong) 7785 7188 7785 7185 7785 7788 7785 7785 7785
Absorption Factor for R-11 and R-19 mounted on 24-gauge sheet metal walls and ceiling, respectively (see AVNC 0.61 Q.61 0.61 1.10 120 [AL} 1.08 1.09 1.9
Package SPL of GE 7FA at inside of building wall from 4 tusbines (reverberation field) 86.3 95.3 89.3 85.8 83.7 84.8 90.8 86.8 76.8
A-weighted Package SPL of GE 7FA at inside of building wall from 4 turbines (reverberation field) 46.9 69.1 2 2 80.5 84.8 920 87.8 5.7 94
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SINKING CREEK SITE
Noise Level Estimate for Northwest Reglanal Power Facility at Receiver No. 9
Nolise Level Calculations 17477 Feet From Turbine Generator Building

“

A2) Calculation of Combustion Turbine Package Nolse Levels Qutside Turbine Generator Building

Transmission Loss Data for building walls (sheet metal, 24 gauge - see AVNC Tab 7) 13 13 13 16 23 24 29 36 25

Package SPL of GE 7FA at outside of building wall from 4 turbines 67 76 70 64 55 55 56 45 46

A-weighted Package SPL of GE 7FA at outside of building wall from 4 turbines 28 50 54 55 52 §5 57 46 45

Surface area of south building wall directed towards residences 793 793 793 793 793 793 193 793 793

Package Sound Power Levet of GE 7FA at outside of south building wall from 4 turbines 96 105 99 9 84 84 85 (L 75

A-weighted Package Sound Power Level of GE 7FA at outside of building wall from 4 turbines 57 7 83 84 ‘81 84 86 15 " 91

A3) Calculation of Combustion Turbline Package Noise Levels at Recelver

Distance from Turbine Generator Building to Recciver (feet) 17417 174717 17477 17417 17477 17477 174717 17477 17477

Distance from Turbine Generator Building to Receiver (meters) 5328 5328 5328 5328 5328 5328 5328 5328 5328

Amospheric Attenuation Coefficient (dB/100m or dB/32811) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn. (68deg F & 50% Humidity) (dB) 0.0 0.0 2.1 64 14.9 26.6 53.3 149.2 $49.2

Package SPL of four GE 7FAs at Recelver 11 20 12 | 17 -28 -54 -161 <160

A-welghted Package SPL of four GE 7FAs at Receliver -29 -6 -5 -8 <20 -28 53 -160 <161 -1

Ad) Catculation of Combustion Turbine Ialet Nolse Levels

Inlet SPL of GE 7TFA @400 Feet (122 meters) H| 50 43 45 4 kY 35 3 28

inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) 12 . 24 27 36 40 37 36 34 27 44

Inlet SPL of GE 7FA @400 Feet (122 meters) from 4 turbines . 51 56 49 51 49 43 41 39 34

Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) from 4 turbines 18 30 33 - 42 46 43 42 40 33 50

Distance from turbine inlets to Receiver (fect) 17477 174717 17417 141 17477 17477 17477 17417 17477

Distance from turbine inlets to Receiver (meters) 5328 5328 5328 5328 5328 5328 5328 5328 5328

Atmospheric Attenuation CocfTicicnt (dB/100m or dB/328ft) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn. (68deg F & 50% Humidity) (dB) 0.0 0.0 2.1 6.4 14.9 26.6 533 149.2 149.2

Inlet SPL of four GE 7FAs at Receiver 24 .23 14 12 1 16 45 -143 -148

A-weighted Inlet SPL of four GE 7FAs at Receiver 15 -3 2 3 2 -16 -44 -142 -149 6

AS) Calculation of Combustion Turbine Exhaust Noise Levels

Exhaust SPL of GE 7FA @400 Feet (122 meters) 6 76 69 63 54 54 41 20 10

Exhaust A-weighted Noisc Level of GE 7FA @400 Feet (122 meters) 37 - 50 53 54 51 54 42 21 9 62

Exbaust SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 82 82 75 69 60 60 47 26 16

Exhaust A-weighted Noise Level of GE TFA @400 Fect (122 meters) from 4 turbines 43 56 59 60 57 60 48 2] 15 68

Distance from Exhaust to Recciver (feet) 17417 114717 174717 17471 17417 17477 17417 12477 172477

Distance from Exhaust to Receiver (meters) 5328 5328 5328 5328 5328 5328 5328 5328 5328

Atmospheric Attenuation CoefTicient (dB/100m or dB/32811) 0.00 0.00 004 .12 028 050 1.00 2.80 2.80

Aumospheric Attn. (68deg F & 50% Humidity) (dB) . 0.0 0.0 21 64 14.9 26.6 533 149.2 149.2

Silencer DIL, Based on JAC MODEL 3 PS, 42000 fpm 4.0 -11.0 =230 -26.0 -44.0 48.0 440 -31.0 <220

Exhaust SPL of four GE 7FAs at Recelver 49 49 40 30 12 1 -39 -156 -166

A-weighted Exhaust SPL of four GE 7FAs at Recelver 6 12 1 -5 235 47 82 -192 -189 13
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SINKING CREEK SITE
Noise Level Estimate for Northwest Regional Power Facility at Recciver No. 9
Noise Level Caleulations 17477 Feet From Turhine Generator Building

Ty s S

Compoasite Notsz Levels from four GE 7FAs ot Receiver [Package + Inlet + Exhaust]

Composite SPL of Four GE 7FAs at Receiver 49 49 40 30 13 1 -38 <143 -148
Composite A-welghted Nolse Level of Four GE 7FAs at Recelver 6 12 3, 4 2 -16 -43 -142 -149 14
0 2 () h d i
H on Ele
Gross electrical generating rating of each unit, MWe (assumed) 120 120 120 120 120 120 120 120 120
Octave band level adjustments per Table 4.14 EEl 9 3 5 10 14 18 21 29 35
Sound power level of the two units, (dB) (sce Table 4.3 EEl) 1153 121.3 1193 114.3 1103 106.3 1033 95.3 89.3
A-weighted sound power level of the two units, (dBA) 759 95.1 103.2 105.7 107.1 106.3 104.5 - 963 88.2 113

B1) Calculation of Steam Turbine-Generator Nolse Levels Inside Turbine Generator Bullding
Assuming Reverberant Field in Bullding

Distance from turbine center to wall, feet 250 250 250 250 25.0 25.0 25.0 25.0 25.0

Distance from turbine center to wall, meters 7.5 1.5 1.5 15 7.5 1.5 7.5 1.5 7.5

SPL at Inside building wall from 2 steam turbine-genesator units (free field) 89.8 95.8 93.8 88.8 848 808 78 69.8 63.8

A-weighted SPL at inside of building wall from 2 steam tutbine-generator units (free field) 504 69.6 1.7 80.2 81.6 80.8 79.0 70.8 62.7 87

Directivity Factor, Q. 2 2 2 2 2 2 2 2 2

Interior Surface Area of First floor of Bullding in (m?) (500 high (2-story), 75 11 wide, and 400 1, fong] 7785 7785 7785 7785 7785 7785 7785 7788 7785

Absorption Factor for R-11 and R-19 mounied on 24-gauge sheet metal walls and ceiting, respectively (ee AVNC 0.61 0.6} 0.61 110 1.20 1.1 1.08 1.09 1.09

SPL at inside buflding wall from 2 steam turbine-g: units (reverberation field) 91.0 97.0 95.0 . 89.5 85.5 815 8.5 70.5 64.5

A-weighted SPL ot inside of building wall from 2 steam turbine-generator units {reverberation field) 51.6 70.8 78.9 80.9 823 81.5 797 71.5 614 88

B2) Calculation of Steam Turbine-Generator Noise Levels Outside Turbine Generator Building

Transmission Loss Data for bullding walls (sheet metal, 24 gauge - see AVNC Tab 7) 13 13 13 16 2 24 29 36 25

SPL at outside of building wall from 2 steam turbine-generator units 7 78 ) 638 56 52 44 29 34

A-weighted SPL at outside of building wall from 2 steam turbine-generator units 33 52 60 59 53 52 45 30 32

Surface area of south building wall directed towards residences 793 793 793 793 793 793 793 793 793

Sound Power Level ot outside of south building wall from 4 turbines 101 107 105 97 85 80 73 58 63

A-weighted Package Sound Power Level at outside of building wall from 2 steam turbine-geterator units 62 81 89 88 82 80 74 59 61 93

83) Calculatlon of Steam Turbine-Generator Nolse Levels at Receiver

Distance from Turbine Generator Building to Recelver (fect) 17471 17477 171417 17477 17477 172417 17477 17477 17477

Distance from Turbine Generator Building to Recelver (meters) 5328 5328 5328 5328 5328 5328 5328 5328 5328

Atmospheric A fon Coefficient (dB/100m or dB/328{1) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn. (68deg F & 50% Humidity) (dB) 0.0 0.0 2.1 64 14.9 26.6 533 149.2 149.2
Composite Noise Levels from two steam-generator units at Recelver [includes turblnes, generators, and shaft-driven exciters]

SPL of two steam turbine-generator units at Receiver 15 21 17 5 -18 -32 -66 177 -172

A-weighted SPL of two steam turbine-generator units at Receiver <24 -5 ] -4 -18 =32 -65 <176 <173 3
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SINKING CREEK SITE

Noise Level Estimate for Northwest Reglonal Power Facility at Receiver No. 9
Noise Level Calculations 17477 Feet From Turbine Generator Building

source: Zu alacke-D Ing, Aug 1,] ax tra a Teresa Trotn 8 erg
Sound power of one (1) air cooled condenser unit w/ 24 fan drives (ACC, 1243 124.30 122.30 124.30 120.30 112.30 118.30 107.80 100.80
Total sound power level for two (2) ACCs 1213 1273 1303 1273 1233 120.3 121.3 108 103.8
A-weighted sound power level from two (2) ACCs 819 1011 114.2 1187 120.1 1203 122.5 tmae 102.7 127
Distance from ACCs to Receiver (fect) 1141 17477 1741 17417 174717 17477 17477 17477 17477
Distance from ACCs to Receiver (meters) 5328 5328 5328 5328 5328 5328 5328 328 5328
Atmospheric A ion Cocfficient (dB/100m or dB/328ft) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2,80
Atmospheric Atin. (68deg F & 50% Humidity) (dB) . 0.0 0.0 2.1 64 149 266 533 149.2 149.2
Composite Noise Levels from two alr cooled condensers at Recelver
Total SPL of two ACCs at Receiver 42 42 43 35 23 8 -18 -124 131
A-weighted SPL of two ACCs at Receiver 2 16 27 27 20 8 16 -123 132 30

Noise Level Estimate for Northwest Regional Power Facility at Recelver 7 17 27 27 20 8 -16 -123 -132 30
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NRPF SITE: PROPERTY BOUNDARY

Nolse Level Estimate for Northwest Reglonal Power Facility at the Property Boundary
Noise Level Calculations 185 Feet From Turbine Generator Building

Tutal poise Ievel estimates are based on the fullowing individual noise sources

(A} Fuut General Electric Type 7FA Combustion Turbines

{B) Twuo Steam Turbine-G Units (incl. turhi and shaft driven extlters)

(C) Twa Air Cooled Condensers (each with 24 fan drives)

Octave Band Frequency (Hz) 315 63 125 250 500 1000 2000 4000 8000 Asweighted
Sound Wavelenpth (feet) 35.81 17.90 9.02 4.51 226 113 0.56 0.28 0.14
A-weighting (dB) . -394 -26.2 -16.1 -8.6 232 0 1.2 § -1

A) Free Fleld Reference Data for GE 7FA Isource: General Electric 9/21/94]

Inlet SPL of GE 7FA @400 Feet (122 meters) st . 50 43 45 43 37 35 kX] 28
Exhaust SPL of GE 7FA @400 Feet (122 meters) . 76 76 69 63 54 54 41 20 10
Package SPL of GE 7FA @400 Feet {122 meters) 55 64 58 55 LX) 54 60 56 46
Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) 12 24 21 36 - 40 37 36 M 27 44
Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) 37 © 50 53 54 st s4 42 21 9 60
Package A-weighted Noise Level of GE 7FA @400 Feet (122 meters) 16 k1] 42 46 50 54 61 57 45 64
Inlet SPL of GE 7FA @400 Fect (122 meters) from 4 turbines . 57 56 49 M| 49 43 41 9 34
Exhaust SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 82 82 75 69 60 60 47 26 16
Package SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 61 70 64 61 59 60 66 - 62 52
Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) from 4 turbines 18 10 33 42 46 43 42 40 kx} 50
Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) from 4 turbines 43 56 59 60 51 60 48 27 15 66
Package A-weighted Nolse Level of GE TFA @400 Feet (122 meters) from 4 turbines 22 4 48 52 56 60 67 63 51 70

A1) Calculation of Combustion Turbine Package Nolse Levels Inside Turbine Generator Bullding
Assuming Reverberant Field in Building

Distance from turbine center to wall, feet 250 250 250 250 250 25.0 25.0 250 250
Distance from turbine center to wall, meters 7.5 1.5 15 1.5 7.5 15 1.5 1.5 1.5
Package SPL of GE 7FA at inside building wall from 4 wrbines (free field) " 85.1 94.% 88.1 85.1 83.1 84.1 90.1 86.1 76.1
A-weighted Package SPL of GE 7FA at inside of building wall from 4 turbines (free field) 45.7 67.9 720 76.5 79.9 84,1 9.3 87.1 75.0 94
Package Sound Power Level of GE 7FA at inside of bullding wall from 4 turbines 110.6 1196 1136 110.6 108.6 109.6 i15.6 11.6 101.6
A-weighted Package Sound Power Level of GE 7FA at inside of building wall from 4 turbines 7.2 934 91.5 1020 105.4 109.6 116.8 1126 100.5
Directivity Factor, Q. 2 2 2 2 2 2 2 2 2
Interior Surface Area of First floor of Building in (m®) {500 high (2:40ry), 75 0 wide, and 400 1, lung) 7785 7785 7785 7785 718§ 7785 7785 7785 7788
Absorption Factor for R-11 and R-19 mounted on 24-gauge sheet metal walls and ceiling, respectively (see AVNC 0.61 0.61 0.61 1.10 1.20 1.1 1.08 1.09 1.09
Package SPL of GE 7FA at inside of building wall from 4 turbines (reverberation field) 86.3 95.3 89.3 85.8 83.7 84.8 90.8 86.8 76.8
A-weighted Package SPL of GE 7FA at inside of building wall from 4 turbines (revesberation field) 46.9 69.1 7.2 772 80.5 84.8 ‘920 87.8 75.7 94
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NRPF SITE: PROPERTY BOUNDARY
Noise Level Estimate for Northwest Reglonal Power Facility at the Property Boundary
Noise Level Colculations 185 Fect From Turbine Generator Building

A2) Calculation of Combustion Turbine Package Nc;lse Levels Qutside Turbine Generator Building

Transmission Loss Data for building walls (shect metal, 24 gauge - sce AVNC Tab 7) 13 13 3 16 23 24 29 36 25

Package SPL of GE 7FA at outside of building wall from 4 turbines 67 76 70 64 55 55 56 45 46

A-weighted Package SPL of GE 7FA at outside of building wall from 4 turbines 28 50 54 55 52 55 57 46 45

Surface area of south building wall di d towards resid 793 793 ) 793 793 793 793 793 793 793

Package Sound Power Level of GE 7FA at outside of south building wall from 4 turbines 96 105 99 93 84 84 8s 74 5

A-weighted Package Sound Power Level of GE 7FA at outside of building wall from 4 turbines 57 9 83 84 81 84 86 75 4 91
A3) Calculation of Combustion Turbine Package Noise Levels at Receiver

Distance from Turbine Generator Building to Receiver (feet) . 185 185 185 185 185 185 185 185 185

Distance from Turbine Generator Building to Recelver (meters) 56 56 56 56 56 56 56 56 56

Atmospheric Attenuation Coefficient (dB/100m or dB/3281t) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn, (68deg F & 50% Humidity) (dB) . 0.0 0.0 0.0 0.1 0.2 03 0.6 1.6 1.6

Package SPL of four GE TFAs at Receiver 50 59 53 47 38 k) 38 26 27

A-weighted Package SPL of four GE 7FAs at Recelver 11 3 37 38 k) 37 39 27 26 45
A4) Calculation of Combustion Turbine [nfet Noise Levels .

Inlet SPL of GE 7FA @400 Feet (122 meters) 51 50 43 45 43 37 35 33 28

Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) 12 pZ] 27 36 40 37 36 3 27 44
Inlet SPL of GE 7FA @400 Fect (122 meters) from 4 turbines 57 56 49 St 49 43 41 39 M

Inlet A-weighted Nolse of GE TFA @400 Feet (122 meters) from 4 furbines 18 30 3 42 46 43 42 40 33 50
Distance from turbine inlets to Receiver (feet) 185 185 185 185 185 185 185 185 185

Distance from turbine inlets to Receiver (meters) 56 56 56 56 56 56 56 56 56

Atmospheric Attenuation Coefficient (dB/100m or dB/3281t) 0.00 0.00 0.04 0.12 0.28 © 0.50 1.00 2.80 2.80

Atmospheric Attn, {68deg F & 50% Humidity) (dB) 0.0 00 0.0 0.1 0.2 0.3 0.6 1.6 1.6

Infet SPL of four GE 7FAs at Receiver 64 63 56 58 56 49 47 44 39

A-weighted Inlet SPL of four GE 7FAs at Recelver b ] 37 40 49 52 49 48 45 38 57
AS) Calculation of Combustion Turbine Exhaust Nolse Levels

Exhaust SPL of GE 7FA @400 Feet (122 meters) 76 76 69 63 54 54 41 20 10

Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) 37 50 53 54 5t 54 42 24 9 62
Exhaust SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 82 82 15 69 60 60 47 26 16

Exhaust A-weighted Noise Level of GE 7TFA @400 Feet (122 meters) from 4 turbines . 43 56 59 60 57 60 48 27 15 68
Distance from Exhaust to Receiver (fect) 185 185 185 185 185 185 185 185 185

Distance from Exhaust to Receiver (meters) 56 56 56 56 56 56 36 56 56

Atmospheric Attenuation Coelficient (dB/100m or dB/328(1) . 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn. (68deg F & 50% Humidity) (dB) 0.0 00 00 0.1 0.2 03 0.6 1.6 1.6

Silencer DIL, Based on FAC MODEL 3 PS, 42000 fpm -4.0 -11.0 -23.0 -26.0 -44.0 480 -44.0 -370 =220

Exhaust SPL of four GE 7FAs at Receiver 89 89 82 6 67 66 53 31 2

A-weighted Exhaust SPL of four GE 7FAs at Receiver 48 52 43 41 19 18 10 . -5 2 53
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NRPF SITE: PROPERTY BOUNDARY
Nolse Level Estimate for Northwest Reglonal Power Facility at the Property Boundary
Noise Level Calculations 185 Feet From Turbine Generator Building

\

Composite Noise Levels from four GE 7FAs at Recelver [Package + Inlet + Exhaust]

Composite SPL of Four GE 7FAs at Receiver 89 89 82 76 67 67 54 44 39
Composite A-welghted Nolse Level of Four GE 7FAs at Recelver 45 52 45 50 52 50 49 45 as 58
B a bine- ncl, turb € tors, and shaft driv e
(H {
Gross electrical generating rating of each unit, MWe (assumed) 120 120 120 120 120 120 120 120 120
Octave band level adjustments per Table 4.14 EEL ' 9 3 5 10 14 18 21 29 35
Sound power level of the two units, (dB) (see Table 4.3 EEI) 1153 1213 1193 114.3 110.3 1063 103.3 95.3 89.3
A-weighted sound power level of the two units, (dBA) 75.9 95.1 103.2 105.7 107.1 106.3 104.5 96.3 88.2 113

B1) Calculation of Steam Turbine-Generator Nolse Levels Inside Turblne Generator Building
Assuming Reverberant Field In Building

Distance from turbine center to wall, feet 25.0 25.0 250 250 250 250 25.0 250 250
Distance from turbine center to wall, meters 1.5 1.5 1.5 1.5 7.5 1.5 1.5 1.5 1.5
SPL at inside building wall from 2 steam turbine-generator units (free field) 89.8 95.8 93.8 88.8 84.8 80.8 7.8 69.8 63.8
A-weighted SPL at inside of building wall from 2 steam turbine-generator units (free ficld) 504 69.6 7.7 80.2 81.6 80.8 79.0 70.8 62.7 87
Directivity Factor, Q. 2 2 2 2 2 2 2 2 2
Interior Surface Arca of First floor of Bullding in (m®) [0 1 hgh (2-ury), 75 R wide, and 400 0. long] 7785 7785 7785 7785 7785 7785 7785 7785 7785
Absorption Factor for R-11 and R-19 mounted on 24-gauge sheet metal walls and ceiling, respectively (sce AVNC 0.61 0.61 0.61 1.10 1.20 111 1.08 1.09 1.09
SPL atinside building wall from 2 steam turbine-generator units (reverberation field) 91.0 91.0 95.0 89.5 85.5 81.5 78.5 70.5 64.5
A-weighted SPL at inside of building wall from 2 steam turbine-g units (reverberation field) 51.6 70.8 18.9 80.9 82.3 81.5 9.7 718 63.4 88
B2) Calculation of Steam Turbine.Generator Noise Levels Outside Turbine Generator Bullding
Transmission Loss Data for building walls (sheet metal, 24 gauge - sce AVNC Tab 7) 13 13 13 16 23 24 29 - 36 25
SPL at outside of bullding wall from 2 steam turbine-generator units 72 78 76 68 56 52 44 29 34
A-weighted SPL at outside of building wall from 2 steam turbine-generator units 33 52 60 59 53 52 45 30 32
Surface area of south building wall directed towards residences 793 793 793 793 793 793 793 793 793
Sound Power Level at outside of south bullding wall from 4 turbines 101 107 105 97 85 80 K] 58 63
A-weighted Package Sound Power Level at outside of building wall from 2 steam turbine-generator units 62 81 89 88 82 80 4 59 61 93
B3) Calculation of Steam Turbine-Generator Noise Levels at Recelver
Distance from Turbine Generator Building to Receiver (feet) 185 185 185 185 185 185 185 185 185
Distance from Turbine Generator Building to Recelver (meters) 56 56 56 56 56 56 56 56 56
Atmospheric Attenuation Coefficicnt (dB/100m or dB/328ft) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80
Atmospheric Attn, (68dcg F & 50% Humidity) (dB) 0.0 0.0 0.0 0.1 0.2 0.3 0.6 1.6 1.6
Composile Nolse Levels from two steam-generator unlts at Receiver [Indludes turbines, generators, and shaft-driven exciters)
SPL of two steam turbine-generator units at Receiver 55 61 59 50 39 34 26 10 15
A-weighted SPL of two steam turbine-generator units at Receiver 16 35 43 42 36 3 27 1n 14 46
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NRPF SITE: PROPERTY BOUNDARY
Noise Level Estimate for Northwest Regional Power Facility at the Property Boundary
Noise Level Calculations 185" Feet From Turbine Generator Building

voled Condensers Iso : Zurn Balacke-Duy t arch 1, 1
A-weighted noise level measured at 800 feet from one (1) Alr cooled condenser unit

64

A-weighted nolse level from two (2) ACCs at 800 fect based on measurement To estimate aircooled condenser noise levels at the neatby property line 67
(540 feet), the manufactures's noise level measurements taken at 800 feet
were used. This method should provide more accurate estimates at
distances close to the units.

Composite Noise Levels from two air cooled condensers at Receiver
A-weighted nofse level from two (2) ACCs at property line located 540 feet from center of alr cooled condensers (based on measurement) 70
Noise Level Estimate for Northwest Reglonal Power Facility at Recelver 45 52 47 51 53 50 49 45 38 770

These levels do not include aircooled condensers...but this final calculation does /
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SINKING CREEK SITE: PROPERTY BOUNDARY
Notse Level Estimate for Northwest Reglonal Power Facility at the Property Boundary
. Noise Level Calculations 800  Feet From Turbine Generator Building

Total noise Jevel estimates arc hased on the following individual auntse sovrces

(A) Four General Electric Type 7FA Combustion Turhines

{B) Two Steam Turhine-Gi Units (incl. turbi s, and shaft driven exciters)

{C) Twu Air Conled Condensers (cach with 24 fan drives)

Octave Band Frequency (Hz) s 63 125 250 500 1000 2000 4000 8000 Aswelghted
Sound Wavelength (fect) 35.81 17.90 9.02 4.51 2.26 113 0.56 0.28 0.14

A-weighting (dB) -39.4 «26.2 -16.1 -8.6 -3.2 0 1.2 1 1.1
kiela Reference Data {9 e XA LS ; 1

Inlet SPL of GE 7TFA @400 Feet {122 meters) 51 50 43 45 43 k¥ 35 33 28

Exhaust SPL of GE 7FA @400 Feet (122 meters) 76 76 69 63 54 54 41 20 10

Package SPL of GE 7FA @400 Fee1 (122 meters) 55 64 58 55 53 54 60 56 46

Inlet A-weighted Noise of GE 7TFA @400 Feet (122 meters) 12 24 27 36 40 kY) 36 34 27 44
Exhaust A-weighted Noise Levet of GE 7FA @400 Feet (122 meters) k¥ 50 5 54 H| 54 42 21 9 60
Package A-weighted Noise Level of GE 7FA @400 Feet (122 meters) 16 8 42 46 50 54 61 57 45 64
Inlet SPL of GE TFA @400 Feet (122 metees) from 4 turbines ' by 56 49 St 49 43 41 39 M

Exhaust SPL of GE 7FA @400 Feet (122 meters) from 4 turbines 82 82 75 69 60 60 47 26 16

Package SPL of GE TFA @400 Feet (122 meters) from 4 turbines . 61 70 64 61 59 60 66 62 52

ntet A-weighted Nolse of GE 7FA @400 Feet (122 meters) from 4 turblnes 18 30 kX) 42 46 43 42 40 33 50
Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) from 4 turbines 43 56 59 60 51 60 48 27 15 66
Package A-weighted Noise Level of GE 7FA @400 Feet (122 meters) from 4 turbines 22 44 48 52 56 60 67 63 51 70

A1) Calculation of Combustion Turbine Packgge Noise Levels Inside Turbine Generator Building
Assuming Reverberant Fleld in Buflding

Distance from turbine center to wall, feet 25.0 250 25.0 25.0 250 250 25,0 25,0 250
Distance from turbine center to wall, meters 1.5 15" 15 15 15 1.5 15 7.5 15
Package SPL of GE TFA at inside building wall from 4 turbines (free ficld) 85.1 94.1 88.1 85.1 83.1 84.1 90.1 86.4 76.1
A-weighted Package SPL of GE 7FA at inside of building wall from 4 turbines (free field) 45.7 67.9 0 76.5 799 84.1 91.3 871 75.0 94
Package Sound Power Level of GE 7FA at inside of building wall from 4 turbines 110.6 119.6 113.6 110.6 108.6 109.6 115.6 111.6 101.6
A-weighted Package Sound Power Level of GE 7FA at inside of building wall from 4 turbines na2 934 91.5 102.0 105.4 109.6 1163 112.6 100.5
Directivity Factor, Q. 2 2 2 2 2 2 2 2 2
Interior Surface Area of First floor of Building in (m?) [30 0 hgh (2-swry), 75 whde, and 400 R, toog] 7185 71785 7785 7185 7785 7785 7185 7188 7185
Absorption Factor for R-11 and R-19 mounted on 24-gauge sheet metal walls and ceiling, respectively (e AVNC Q.61 0.61 0.64 1.10 1.20 1.1] 1.08 1.09 1.09
Package SPL of GE 7FA at inside of building wall from 4 tutbines (reverberation ficld) 86.3 95.3 89.3 85.8 83.7 84.8 90.8 86.8 76.8
A-weighted Package SPL of GE 7FA at inside of building wall from 4 turbines (reverberation field) 469 69.1 7.2 112 80.5 84.3 920 82.8 8.7 94
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SINKING CREEK SITE: PROPERTY BOUNDARY
Noise Level Estimate for Northwest Regional Power Facility at the Property Boundary
Noise Level Caleulations 800 Feet From Tusbine Generator Building

L ]

A2) Calculation of Combustion Turhine Package Nolse Levels Outside Turbine Generator Building

Transmission Loss Data for building walls (sheet metal, 24 gauge - see AVNC Tab 7) 13 13 13 16 23 24 29 36 25

Package SPL of GE 7FA at autside of building wall from 4 turbines 67 76 70 64 55 55 56 45 46

A-weighted Package SPL of GE 7FA t outside of building wall from 4 tucbines 28 50 54 55 52 55 57 46 45

Surface area of south building wall directed towards residences 793 793 ™ 793 793 793. 793 793 793

Package Sound Power Level of GE TFA at outside of south building wall from 4 turbines 96 o5 99 923 84 84 85 4 15

A-weighted Package Sound Power Level of GE TFA at outside of building wall from 4 turbines 57 79 83 84 81 84 86 78 " 91
A3) Calculation of Combustion Turbine Package Nolse Levels at Recelver

Distance from Turbine Generator Building to Receiver (feet) o 800 800 800 800 800 800 800 800 800

Distance from Turbine Generator Building to Recelver (meters) 244 244 244 244 244 244 244 244 244

Atmospheric A ion Coefficient (dB/100m or dB/328ft) 000 . 000 0.04 0.12 0.28 0.50 .00 | 280 2.80

Atmospheric Attn, (68deg F & 50% Humidity) (dB) 0.0 0.0 0.1 0.3 0.7 12 24 6.8 6.8

Package SPL of four GE 7FAs at Receiver 38 47 40 34 24 24 24 8 9

A-weighted Package SPL of four GE 7FAs at Recelver 2 20 A 28 21 24 25 9 8 31
A4) Calculation of Combustion Turbine [nfet Nolse Levels .

Inlet SPL of GE 7FA @400 Feet (122 meters) ' 5t 50 43 45 43 ky} 35 33 28

Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) 12 % 27 36 40 37 36 34 27 44
Inlet SPL of GE 7FA @400 Feet (122 meters) from 4 turbines . 57 56 49 51 49 43 41 39 34

Inlet A-weighted Noise of GE 7FA @400 Feet (122 meters) from 4 turbines 18 30 33 42 46 43 . 42 40 3 50
Distance from turbine inlets to Receiver (fect) 800 800 800 800 800 800 800 800 800

Distance from turbine inlets to Recelver (meters) 244 244 244 244 244 244 244 244 244

Aunospheric Attenuation Cocefficient (dB/100m or dB/328ft) 0.00 0.00 0.04 042 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn, (68deg F & 50% Humidity) (dB) 0.0 0.0 0.1 03 0.7 1.2 24 6.8 6.8

Inlet SPL of four GE 7FAs at Receiver 5 50 43 45 42 36 33 26 21

A-weighted Inlet SPL of four GE 7FAs at Receiver 12 b} 2 36 39 36 kX ] r 20 43
AS5) Calculation of Combustion Turbine Exhaust Noise Levels

Exhaust SPL of GE 7FA @400 Feet (122 meters) 76 76 69 63 54 54 41 20 10

Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) kY} 50 53 54 st 54 42 2! 9 62
Exhaust SPL of GE 7FA @400 Feet (122 meters) (rom 4 turbines - 82 82 75 69 60 60 47 26 16

Exhaust A-weighted Noise Level of GE 7FA @400 Feet (122 meters) from 4 tusbines 43 56 59 60 57 60 48 2 15 68
Distance from Exhaust to Recefver (fect) 800 800 800 800 800 800 800 800 800

Distance from Exhaust to Receiver (meters) 244 244 244 %44 144 244 244 244 23

A pheric A ion CoefTicient (9B/100m or dB/32811) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 280 280

Atmospheric Attn, (68deg F & 50% Humidity) (dB) 0.0 0.0 0.1 03 0.7 1.2 24 6.8 6.8

Silencer DIL, Based on IAC MODEL 3 PS, +2000 fpm 40 -1.0 2230 -260 440 -48.0 -440 2310 220

Exhaust SPL of four GE 7FAs at Receiver 76 76 69 63 53 53 39 13 3

A-weighted Exhaust SPL of four GE 7FAs at Receiver 33 39 30 28 6 s -4 =23 <20 40
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SINKING CREEK SITE: PROPERTY BOUNDARY

Noise Level Estimate for Northwest Reglonal Power Facility at the Property Boundary
Noise Level Calculations 800  Feet From Turbine Generator Building

“

Composite Noise Levels from four GE 7FAs at Recelver [Package + Inlet + Exhaust]
Composite SPL of Four GE 7FAs at Receiver 76 76 69 63 54 53 40 26 22
Composite A-weighted Nolse Level of Four GE TFAs at Recelver 33 39 i 1) 39 6 34 27 20 45

Gross electrical generating rating of each unit, MWe (assumed) 120 120 120 120 120 120 120 120 120
Octave band level adjustments per Table 4.14 EEL 9 3 5 10 14 18 21 29 kY]
Sound power level of the two units, (dB) (see Table 4.3 EEI) 1153 1213 119.3 114.3 1103 106.3 103.3 95.3 89.3
A-weighted sound power fevel of the two units, (dBA) 759 95.1 103.2 105.7 107.1 106.3 104.5 96.3 88.2 113

B1) Calculation of Steam Turbine-Generator Nolse Levels Inslde Turbine Generator Building
Assuming Reverberant Fleld in Building

Distance from turbine center to wall, feet 250 250 250 250 250 250 25.0 250 25.0
Distance from turbine center to wall, meters 1.5 715 15 7.5 1.5 1.5 7.5 1.5 1.5
SPL at inside bullding wall from 2 steam turbinc-generator units {free field) 89.8 95.8 93.8 88.8 84.8 80.8 7.8 69.8 63.8
A-weighted SPL at inside of building wall from 2 steam turbine-generator units (free field) 504 69.6 7.7 80.2 81.6 80.8 79.0 70.8 62.7 87
Directivity Factor, Q, 2 2 2 2 2 2 2 2 2
Interior Surface Area of First floor of Building in (m®) [50 nhigh (2:st0ry), 78 © wide, i 400 0. fong) 7185 7785 7185 7185 7185 7785 7785 7785 7788
Absorption Factor for R-11 and R-19 mounted on 24-gauge sheet meta! walls and ceiling, respectively (e AVNC 0.61 0.61 0.61 110 1.20 1.1 1.08 1.09 1.09
SPL at inside building wall from 2 steam turbine-generator units (reverberation field) 91.0 91.0 95.0 89.5 85.5 81.5 788 ° 70.5 64.5

A-weighted SPL at inside of building wall from 2 steam turbi

8 units (reverberation field) 516 70.8 189 80.9 82.3 81.5 79.7 ns 63.4 88

B2) Calculation of Steam Turbine-Generator Nolse Levels Outside Turbine Generator Building . '
Transmission Loss Data for building walls (sheet metal, 24 gauge - sce AVNC Tab 7) 13 13 13 16 23 A4 29 36 25

SPL at outside of building wall from 2 stcam turbine-generator units 72 78 76 68 56 52 44 29 34

A-weighted SPL at outside of building wall from 2 steam turbinc-generator units 33 52 60 59 53 52 45 30 32

Surface area of south building wall directed towards residences 793 793 793 793 793 793 793 793 793

Sound Power Level at outside of south building wall from 4 turbines 101 107 105 97 85 80 73 58 63

A-weighted Package Sound Power Level at outside of building wall from 2 steam turbine-generator units 62 81 89 88 82 80 74 59 61 93

B3) Calculation of Steam Turbine-Generator Nolse Levels at Recelver .

Distance from Turbine Generator Building to Recelver (feet) 800 800 800 800 800 800 800 800 800

Distance from Turbine Generator Building to Recelver (meters) 244 244 244 244 244 244 244 244 244

Atmospheric Attenuation Coefficient (dB/100m or dB/328ft) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80

Atmospheric Attn, (68deg F & 50% Humidity) (dB) 0.0 0.0 0.1 0.3 0.7 1.2 24 6.8 6.8
Composite Nolse Levels from two steam-generator units at Receiver [indudes turbines, generators, and shaft-driven exclters}

SPL of two steam turbine-generator units at Receiver 42 48 46 3 26 21 11 -8 -3

A-weighted SPL of two steam turbine-generator units at Recelver 3 22 30 29 23 21 13 7 -4 34
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SINKING CREEK SITE: PROPERTY BOUNDARY
Noise Level Estimate for Northwest Reglonal Power Facility at the Property Boundary
Noise Level Calculations 800  Feet From Tusbine Generator Building

ooled Condensers {source: Zu pla M { g 1 ax tra f i A & g
Sound power of one (1) air cooled condenser tnit w/ 24 fan drives (ACC) 1243 124.30 12130 124.30 120.30 117.30 118.30 107.80 100.80
Total sound power level for two (2) ACCs 127.3 122.3 130.3 121.3 1233 1203 121.3 110.8 103.8
A-weighted sound power level from two (2) ACCs 879 01,1 114.2 118.7 120.1 1203 122.5 1n.s 102.7 127
Distance from ACCs to Recciver (feet) 800 800 800 800 800 800 800 800 800
Distance from ACCs to Receiver (meters) 244 244 244 244 244 244 244 244 244
Atmospheric Attenuation Coefficient (d8/100m or dB/32811) 0.00 0.00 0.04 0.12 0.28 0.50 1.00 2.80 2.80
Atmospheric Altn. (68deg F & 50% Humidity) (dB) 0.0 0.0 0.1 03 07 12 24 6.8 6.8
Composite Noise Levels from two alr cooled condensers at Receiver .
Total SPL of two ACCs at Receiver 69 69 n 68 64 60 60 45 38
A-welghted SPL of two ACCs at Recelver 29 42 55 60 61 60 61 46 37 67
[ AR
Noise Level Estimate for Northwest Regional Power Facllity at Recelver 34 44 55 60 61 60 61 46 37 67
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