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6. Project Noise Impact Analysis

To evaluate the potential Project noise impact, the applicant has identified drilling operations, four phases of
construction activities with the greatest noise-generating potential and well pump operations activities as the Project
Site activities to assess. The Project drilling and construction schedule and equipment lists were provided by the
applicant.

6.1 Noise Modeling Methodology

To evaluate the noise impact of the proposed water well drilling operation, various construction phase activities and
the permanent well pump operation of the areas adjacent to the Project Site, noise impact models were created to
represent the water well drilling activities, the four loudest construction activity phases at the site and the permanent
well pump site operations.

The noise modeling was completed with use of three-dimensional computer noise modeling software. All models in
this report were developed with SoundPLAN 8.2 software using the 1SO 9613-2 calculation standard. Noise levels
are predicted based on the locations, noise levels and frequency spectra of the noise sources, and the geometry and
reflective properties of the local terrain, buildings and barriers. To ensure a conservative assessment and compliance
with 1SO 9613-2 standards, light to moderate winds are assumed to be blowing from the source to receptor.

The sound level data utilized to model the water well drilling operations, four construction phases and well pump
operations were based on data provided by California Water Service in combination with archived data for similar
proposed equipment operating on site. The Project construction schedule and equipment lists have been provided by
the applicant. Field sound level measurements may vary from the modeling results due to the varying loudness of the
construction and well pump operations equipment that may be implemented at the site.

The drilling, demolition, and other modeled construction phases are anticipated to be the loudest phases during Project
construction. It is expected that other phases will generate far less noise due to use less/smaller construction
equipment.

6.2 Noise Receptors

The NSR’s have been chosen to assess the noise impact of the water well drilling operations, various construction
phase activities and well pump operations. Receptor locations were chosen at the closest adjacent property boundaries
as detailed in Table 1-1 and shown in Figure 1-2.

Project Noise Impact Analysis
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7. Water Well Drilling Operation Modeling

An evaluation of the Project Site water well drilling operation potential noise impact was generated to predict the
impact at the nearby properties. The drilling operations will occur for approximately 27 days, during which 24 hours
a day, seven days a week operations be required. The water well drilling equipment associated with this operation
included in the noise modeling is shown in Table 7-1. The water well drilling operations equipment layout is shown
in Figure 7-1.

Table 7-1 Water Well Drilling Equipment Modeled

Equipment Qu&r;t&'z n F’I:v(\j/é\ll’loLh;?/lels ? dugg) Sound Level Data Reference
Rig Engine 1 104.1 *BAENC File Data for similar equipment
Rig Engine Exhaust 1 87.6 *BAENC File Data for similar equipment
Cooling Fan 1 99.7 *BAENC File Data for similar equipment
Drawworks 1 95.6 *BAENC File Data for similar equipment
Rotary Table 1 98.5 *BAENC File Data for similar equipment
Mud Pump Shaker 1 99.2 *BAENC File Data for similar equipment
Mud Pump Motor 1 97.2 *BAENC File Data for similar equipment
Mud Pump Engine & Fan 1 102.4 *BAENC File Data for similar equipment
Air Compressor 1 103.3 *BAENC File Data for similar equipment
Genset 1 93.6 *BAENC File Data for similar equipment

*Behrens and Associates Environmental Noise Control (BAENC)

Drill Rig

Air Compressor

Figure 7-1 Water Well Drilling Operations Rig Layout

Water Well Drilling Operation Modeling
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7.1 Water Well Drilling Operations Noise Modeling Results

The results of the water well drilling operations noise modeling are shown in Table 7-2. The calculated noise levels
represent only the contribution of the water well drilling operations and do not include ambient noise or noise from
other sources not listed in Table 7-1. Actual field sound level measurements may vary from the modeled noise levels
due to other noise sources such as traffic, other human activity, or environmental factors.

Table 7-2 Water Well Drilling Activities Noise Modeling Results (dBA)
Unmitigated Drilling

Receptor

Activities Noise Level Allowable Noise Limit
NSR 1 62.8 50
NSR 2 65.7 50
NSR 3 65.8 50
NSR 4 62.8 50
NSR 5 65.9 50
NSR 6 65.6 50
NSR 7 68.7 50
NSR 8 74.1 50
NSR 9 79.8 60

The water well drilling operations noise modeling results indicate that the predicted noise levels at all assessed
receptors will exceed the allowable nighttime noise limit of 50 dBA and 60 dBA at all residential and public facility
receptors, respectively. The noise modeling results are also shown as a noise contour map in Figure 7-2. The noise
contours are provided in 5 dB increments with the color scale indicating the sound level of each contour.

Water Well Drilling Operation Modeling
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7.2 Water Well Drilling Operations Mitigation Recommendations

The water well drilling operations noise modeling results indicate that the predicted noise levels at all assessed
receptors will exceed the allowable nighttime noise limit of 50 dBA and 60 dBA at all residential and public facility
receptors, respectively. The recommended noise impact mitigation measures were included to reduce noise levels to
achieve compliance. The proposed sound barriers have been positioned to prevent damage to existing trees that are
planned to remain on site as shown in layout drawing provided in Figure 7-3. The sound barrier layout included in
the modeling is as follows:

e A total of 600 linear feet of 32-foot-high, Sound Transmission Class (STC) rated 32 acoustic barrier wall
installed on the well site property perimeter. The acoustic barrier wall should be installed with no openings
or gaps. An acoustical gate should be installed along the wall as shown in Figure 7-3 for site access and
remain closed during drilling operations.

e A total of 190 linear feet of 20-foot-high, Sound Transmission Class (STC) rated 32 dual K-rail mounted
sound barriers installed on the east, west, south and north sides of drilling equipment.

o A total of 72 linear feet of 12-foot-high, Sound Transmission Class (STC) rated 25 acoustic barrier walls
installed on the north, west and south sides of mud pump and air compressor.

e Atotal of 96 linear feet of 8-foot-high, Sound Transmission Class (STC) rated 25 acoustical blankets installed
on the rig floor.

The 32-foot-high sound wall will be removed after well construction, well testing and well development.

The layout of the proposed sound barrier layout is shown in Figure 7-3.

N—== o N =T ——
) — ~ A

8-Foot High STC 25
Portable Blankets

20 ft

Genset

20-Foot High STC
32 Dual K-rail
Mounted Sound
Barriers

Mud Pump
32-Foot High STC —/ “
Air 32 Acoustic Barrier 100 ft
Compressor °
@ @ @

140 ft

X

Figure 7-3 Modeled Noise Mitigation Sound Barrier Layout at Proposed Well Site
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7.3 Mitigated Water Well Drilling Operations Noise Modeling Results

The results of the water well drilling operations noise modeling with the implementation of mitigation measures
described in the report are presented in Table 7-3. The calculated noise levels represent only the contribution of the
drilling rig in operation and do not include ambient noise. Actual field sound level measurements may vary from the
modeled noise levels due to other noise sources such as traffic, other human activity, or environmental factors.

Table 7-3 Mitigated Water Well Drilling Noise Modeling Results (dBA)

Unmitigated Water  Mitigated Water Noise

Receptor Well Operations Well Operations Reduction Limits
NSR 1 62.8 46.7 16.1 50
NSR 2 65.7 49.2 16.5 50
NSR 3 65.8 49.8 16.0 50
NSR 4 62.8 48.7 14.1 50
NSR 5 65.9 47.3 18.5 50
NSR 6 65.6 48.5 17.1 50
NSR 7 68.7 52.2 16.5 50
NSR 8 74.1 57.7 16.4 50
NSR 9 9.8 57.5 22.3 60

The noise modeling results indicate that the predicted noise levels along the northern, western and eastern properties
will comply with the nighttime noise limits at all receptors except at Receptor 7 and 8 which are located closest to
the drilling operations equipment. With the implementation of the mitigation measures detailed, noise reductions of
up to 22.3 dBA can be achieved.

The results of the noise modeling are also shown as noise contour map in Figure 7-4. The noise contours are provided
in 5 dB the sound level of each contour.

The installation of temporary sound walls will occur during daytime hours for a very brief period and are not
anticipated to generate sound levels above the allowable 80 dBA daytime construction noise limit at the residential
properties. Additionally, the installation of temporary sound walls do not require deep embedding into the ground for
installation, therefore installation is not expected to generate ground-borne vibration at nearby residences above the
daytime threshold of 0.25 ips.

Water Well Drilling Operation Modeling
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8. Construction Activities Noise Impact Analysis

An evaluation of the Project Site construction activities potential noise impact was generated to predict the impact at
the nearby properties. Four construction phases have been modeled to demonstrate the various potential noise impact
levels at the adjacent properties. The construction phases modeled include demolition, grading & excavation,
trenching & foundation, and tank construction. The construction equipment associated with each construction phase
included in the construction noise modeling for all four construction phases are shown in Table 8-1 through Table
8-4. The construction activities work areas for each construction phase is shown in Figure 8-1 through Figure 8-4.

Table 8-1 Demolition Construction Phase Equipment Modeled

Individual Equipment Acoustical
Quantity Item Sound Level at usage Factor Sound Level Data Reference
Equipment in Model 50 ft (dBA) (%)
FHWA Construction Noise Handbook
Concrete Saw 1 90 20 9.4.1 RCNM Inventory
Rubber-Tired FHWA Construction Noise Handbook
Dozers 1 85 40 9.4.1 RCNM Inventory
FHWA Construction Noise Handbook
JD 444 Loader 1 80 40 9.4.1 RCNM Inventory
FHWA Construction Noise Handbook
Backhoe 1 80 40 9.4.1 RCNM Inventory
Demolition
Construction Activity -~ %" ™
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Figure 8-1 Construction. 6erﬁc§lftion Phase Activities Area
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Table 8-2 Grading and Excavation Construction Phase Equipment Modeled

Individual Equipment
Quantity  Item Sound Level at

usage Factor

Acoustical
Sound Level Data Reference

Equipment in Model 50 ft (dBA) (%)
FHWA Construction Noise
Concrete Saw 1 %0 20 Handbook 9.4.1 RCNM Inventory
Rubber-Tired 1 85 40 FHWA Construction Noise
Dozers Handbook 9.4.1 RCNM Inventory
FHWA Construction Noise
ID 444 Loader 1 80 40 Handbook 9.4.1 RCNM Inventory
FHWA Construction Noise
Backhoe 1 80 40 Handbook 9.4.1 RCNM Inventory
Grading _and CARLISLE WAY
Excavation kil il PR _—
Construction Activity P Bl Vs ol ™
Area 7 7

Figure 8-2 Construction Grading and Excavation Phase Activities Area
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Table 8-3 Trenching and Foundation Construction Phase Equipment Modeled

Individual Equipment

Quantity in Item Sound Level at Acoustical usage Sour;zoéflgﬁzﬁlceData
Equipment Model 50 ft (dBA) Factor (%)
FHWA Construction Noise
Backhoe 1 80 40 Handbook 9.4.1 RCNM
Inventory
5=
Trenching and v 7 " e ™
Foundation o B “'  CARLISLE WAY
Construction Activity {52 T e e  onwe
Area L i
s ey . )’ =
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Figure 8-3 Construction Trenéﬁi‘h—gh and Foundation Phase Activities Area
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Table 8-4 Tank Construction Phase Equipment Modeled

Individual Equipment
Quantity in  Item Sound Level at  Acoustical usage

Equipment Model 50 ft (dBA) Factor (%0) Sound Level Data Reference

FHWA Construction Noise

Crane 1 81 16

Handbook 9.4.1 RCNM Inventory

FHWA Construction Noise

Forklifts 2 80 40 Handbook 9.4.1 RCNM Inventory

JD 444 Loader 1 80 40 FHWA Construction Noise
Handbook 9.4.1 RCNM Inventory

Backhoe 1 80 40 FHWA Construction Noise
Handbook 9.4.1 RCNM Inventory

Welder 1 74 40 FHWA Construction Noise

Handbook 9.4.1 RCNM Inventory

Table 8-5 Tank Construction Phase Equipment Modeled

Individual Equipment Acoustical Sound Level Data
Quantity in Item Sound Level at usage Factor Reference
Equipment Model 23 ft (dBA) (%)
Manufacturer Data for
Generator Set* 1 68 50

similarly sized generator

*Appendix C Figure C-1 has manufacturer data for similar Generator Set
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Figure 8-4 Construction Tank Construction Phase Activities Area
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8.1 Construction Activities Noise Modeling Results

The results of the construction demolition, grading and excavation, trenching and foundation, and tank construction
activities noise modeling are shown in Table 8-6 through Table 8-8. The noise modeling results are also shown as a
noise contour map in Figure 8-5 through Figure 8-8. The noise contours are provided in 5 dB increments with the
color scale indicating the sound level of each contour. The calculated noise levels represent only the contribution of
the construction activities and do not include ambient noise or noise from other equipment. Actual field sound level
measurements may vary from the modeled noise levels due to other noise sources such as traffic, other human activity,
or environmental factors.

Table 8-6 Demolition Construction Phase Activities Noise Modeling Results (dBA)
Unmitigated Construction

Receptor Land Use Activities Noise Level
NSR 1 Residential 70.8
NSR 2 Residential 75.4
NSR 3 Residential 82.0
NSR 4 Residential 77.2
NSR 5 Residential 79.3
NSR 6 Residential 76.2
NSR 7 Residential 78.4
NSR 8 Residential 7.7
NSR 9 Park Property 80.2

Noise Limits for
Construction
Activities

80 dBA for Residential Land Use / 85 dBA for
Commercial/Recreational Land Use

Construction Activities Noise Impact Analysis
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Table 8-7 Grading and Excavation Construction Phase Activities Noise Modeling Results (dBA)
Unmitigated Construction

Receptor Land Use Activities Noise Level
NSR 1 Residential 69.6
NSR 2 Residential 73.8
NSR 3 Residential 78.9
NSR 4 Residential 76.4
NSR 5 Residential 81.6
NSR 6 Residential 78.9
NSR 7 Residential 81.9
NSR 8 Residential 80.8
NSR 9 Park Property 81.3
Noise Limits for 80 dBA for Residential Land Use / 85 dBA for

Construction

o Commercial/Recreational Land Use
Activities

Table 8-8 Trenching and Foundation Construction Phase Activities Noise Modeling Results (dBA)
Unmitigated Construction

Receptor Land Use Activities Noise Level
NSR 1 Residential 59.9
NSR 2 Residential 64.0
NSR 3 Residential 69.6
NSR 4 Residential 65.3
NSR 5 Residential 68.9
NSR 6 Residential 67.7
NSR 7 Residential 72.3
NSR 8 Residential 72.8
NSR 9 Park Property 73.7
Noise Limits for 80 dBA for Residential Land Use / 85 dBA for

Construction

o Commercial/Recreational Land Use
Activities

Construction Activities Noise Impact Analysis
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Table 8-9 Tank Construction Phase Activities Noise Modeling Results (dBA)
Unmitigated Construction

Receptor Land Use Activities Noise Level
NSR 1 Residential 66.3
NSR 2 Residential 70.3
NSR 3 Residential 74.6
NSR 4 Residential 72.4
NSR 5 Residential 78.8
NSR 6 Residential 76.0
NSR 7 Residential 78.9
NSR 8 Residential 78.6
NSR 9 Park Property 79.6
Noise Limits for 80 dBA for Residential Land Use / 85 dBA for

Construction

o Commercial/Recreational Land Use
Activities

The demolition construction activities noise modeling results indicate that the predicted noise levels at all assessed
receptors will meet the allowable daytime noise limit of 80 dBA at all receptors except at NSR 3, where the predicted
noise level exceeds the daytime limit by 2 dBA.

The grading and excavation construction activities noise modeling results indicate that the predicted noise levels at
all assessed receptors will meet the allowable daytime noise limit of 80 dBA at all receptors except at NSR 5, NSR 7
and NSR 8, where predicted noise levels exceed the daytime limit by 1.6 dBA, 1.9 dBA and 0.8 dBA, respectively.

The trenching and foundation, and tank construction activities noise modeling results indicate that the predicted noise
levels at all assessed receptors will meet the allowable daytime noise limit of 80 dBA at all receptors.

It should be noted that the modeled scenarios represent a worst-case scenario in which all anticipated equipment is
operating concurrently. It is highly possible that not all equipment listed for each scenario will be operating
concurrently, since construction equipment utilization varies and is used intermittently during the workday. The
construction operations are temporary and are anticipated to occur during daytime hours only.

To mitigate potential noise concerns by the nearby residents, California Water Service intends to speak to neighbors
preemptively to address their noise concerns in the case that construction activity noise becomes a nuisance.

Additionally, to further mitigate, portable sound barriers can be implemented to reduce sound levels to meet the 80
dBA allowable limit. The portable sound barriers can reduce sound levels by up to 6 dB once there is a line of site
break between noise source and receptor. With strategic positioning of the sound barriers greater noise reduction may
be achieved. These sound barriers can be mobile and can be erected around various construction equipment in order
to reduce the noise levels at the nearby residences of concern. The sound barriers can be utilized when noise levels
exceed 80 dBA at property line. Ongoing noise monitoring can be implemented during construction.

Construction Activities Noise Impact Analysis
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9. Well Pump Operations Noise Impact Analysis

An evaluation of the groundwater well pump operations potential noise impact was generated to predict the impact
at the nearby properties. The evaluation also includes a noise impact assessment against the existing ambient sound
levels to determine if a significant impact will occur during the well pump operations. The operational equipment
associated with the groundwater pump station operational activity and included in the modeling is shown in Table
9-1. The well pump operations site layout is shown in Figure 9-1. It should be noted that the Backup Generator listed
in the table below will only operate during power outages or during monthly maintenance testing. Two models were

generated to represent the pump station operation with and without the backup generator.

Table 9-1 Groundwater Pump Station Equipment Modeled

Equipment Quantity in Sound Power Sound Level Data Reference*
Model Level (dBA)
Cummins 230DSHAD Backup Generator 1 117.8 Manufacturer Data
Booster Pump 1 81.0 Manufacturer Data
Nidec Well Pump Motor 1 76.0 Manufacturer Data

*Appendix C Figures C-2 through C-4 has manufacturer data provided by California Water Service Company
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Figure 9-1 Groundwater Pump Station Operations Equipment Layout
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Table 9-4 Mitigated Pump Station w/Backup Generator plus Ambient Noise Level Modeling Results (dBA)

Mitigated Short Term Mitigated Sound Level
Groundwater (ST) Groundwater Pump  contribution
Pump Station Ambient Station Operations above
Receptor Operations with Noise Level  plus Ambient Noise Ambient
P Noise Level (dBA) (dBA) Level (dBA) (dBA) Relative Loudness
NSR 1 37.6 56.4 56.5 0.1 Generally Not Perceptible
NSR 2 41.7 56.4 56.5 0.1 Generally Not Perceptible
NSR 3 44.0 54.0 54.4 0.4 Generally Not Perceptible
NSR 4 38.8 58.1 58.2 0.1 Generally Not Perceptible
NSR 5 38.1 48.2 48.6 0.4 Generally Not Perceptible
NSR 6 42.8 48.2 49.3 11 Generally Not Perceptible
NSR 7 43.7 48.4 49.7 13 Generally Not Perceptible
NSR 8 50.0 48.4 52.3 3.9 Generally Not Perceptible
NSR 9 54.6 48.4 55.5 7.1 Readily Perceptible

The mitigated groundwater pump station operations with the backup generator inside an enhanced acoustically rated
enclosure noise modeling results indicate that the predicted noise levels at all assessed receptors will meet the
allowable City of Sunnyvale Municipal Code nighttime noise limit at all locations.

The mitigated groundwater pump station operations with the backup generator inside an enhanced acoustically rated
enclosure ambient noise impact results indicate that the predicted noise levels at all assessed receptors fall into the
“generally not perceptible” category receptors except at NSR 9, where it would be readily perceptible due to the
proximity of the receptor and emergency generator position.

However, it should be noted that the backup generator is only intended to operate during power outages and monthly
maintenance testing which are infrequent occurrences. The noise modeling results are also shown as a noise contour
map in Figure 9-4. The noise contours are provided in 5 dB increments with the color scale indicating the sound level
of each contour.

Well Pump Operations Noise Impact Analysis
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9.4 Groundwater Pump Station Operations without Backup Generator Noise
Modeling Results

The results of the noise modeling are shown in Table 9-5 and Table 9-6. The calculated noise levels in Table 9-5
represent only the contribution of the groundwater pump station operations without the backup generator do not
include ambient noise or noise from other equipment. The calculated noise levels in Table 9-6 represent the
contribution of the groundwater pump station operations without the backup generator plus the measured ambient
sound level to show the sound level impact to existing ambient sound levels. Actual field sound level measurements
may vary from the modeled noise levels due to other noise sources such as traffic, other human activity, or
environmental factors.

Table 9-5 Groundwater Pump Station without Backup Generator Activities Noise Modeling Results

Unmitigated
Groundwater Pump City of Sunnyvale
Station Operations Municipal Code
Receptor with Noise Level Allowable Noise
P (dBA) Limit (dBA)
NSR 1 33.9 50
NSR 2 39.0 50
NSR 3 42.0 50
NSR 4 35.8 50
NSR 5 37.6 50
NSR 6 38.9 50
NSR 7 37.1 50
NSR 8 44.3 50
NSR 9 46.7 60

Well Pump Operations Noise Impact Analysis
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Table 9-6 Pump Station without Backup Generator plus Ambient Noise Level Modeling Results (dBA)

Unmitigated

Unmitigated Groundwater Sound Level

Groundwater Short Term Pump Station contribution

Pump Station (ST) Ambient  Operations plus above

Recentor Operations with Noise Level Ambient Noise Ambient
P Noise Level (dBA) (dBA) Level (dBA) (dBA) Relative Loudness

NSR 1 33.9 56.4 56.4 0 Generally Not Perceptible
NSR 2 39.0 56.4 56.5 0.1 Generally Not Perceptible
NSR 3 42.0 54.0 54.3 0.3 Generally Not Perceptible
NSR 4 35.8 58.1 58.1 0 Generally Not Perceptible
NSR 5 37.6 48.2 48.6 0.4 Generally Not Perceptible
NSR 6 38.9 48.2 48.7 05 Generally Not Perceptible
NSR 7 37.1 48.4 48.7 0.3 Generally Not Perceptible
NSR 8 44.3 48.4 49.8 14 Generally Not Perceptible
NSR 9 46.7 48.4 50.6 2.2 Generally Not Perceptible

The groundwater pump station operations without the backup generator noise modeling results indicate that the
predicted noise levels at all assessed receptors will not exceed the allowable City of Sunnyvale Municipal Code
nighttime noise limit and City of Sunnyvale General Plan noise limits at all locations. Therefore, noise mitigation is
not required while the backup generator is not operational. The noise modeling results are also shown as a noise
contour map in Figure 9-5. The noise contours are provided in 5 dB increments with the color scale indicating the
sound level of each contour.
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10. Vibration Impact Analysis

10.1 Water Well Drilling Vibration Assessment

The use of equipment during water well drilling activities with the potential to cause vibration outside the immediate
area of activities has been assessed. Accordingly, the following analysis evaluates the potential human and structural
response to the projected vibration levels at the nearest structures to the drilling activities.

The condition of the nearest structures to the Project Site is unknown. A vibration limit of 0.25 ips which Table 3-1
shows as the maximum continuous vibration level for Historic and some old buildings, was established as a threshold
in Section 5.4 to minimize the potential for damage to the structures. Furthermore, a limit of 0.04 ips was established
at the nearest occupied structures to minimize the potential for human annoyance.

Typical vibration levels produced by the analyzed water well drilling equipment is provided in Table 10-2 at a
reference distance of 100 feet. The reference vibration levels are derived from collected vibration levels of a similarly
sized water well drilling equipment obtained from a field vibration measurement survey conducted by Behrens and
Associated Environmental Noise Control (BAENC).

Table 10-2 also shows the results of the vibration analysis. The ‘Distance to Exposure Limit of “Historic and some
old buildings” level” column shows the approximate closest distance at which the water well drilling equipment can
operate without generating vibration levels above 0.25 ips at the structures. The ‘Distance to “Distinctly Perceptible”
Level’ shows the approximate closest distance at which the water well drilling equipment can operate without
generating vibration levels above 0.04 ips as specified in the human guideline criteria.

The approximate distance to the closest occupied residential structure for the water well drilling operations is shown
in Table 10-2. A comparison of the distances to the nearest structures and the calculated distances at which the
equipment would generate 0.25 ips and 0.04 ips reveals the structures are located beyond that area of potential damage
and the area for potential human annoyance.

Vibration Impact Analysis
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Table 10-1 Water Well Drilling Vibration Analysis Results

Distance to Distance to
Typical Distanceto  Vibration Limit “Distinctly Approximate
PPV at Nearest for “Historic and  Perceptible” for  Vibration Level at
100 ft Structure Some Old Fragile Buildings 17 feet from
Activity (ips) (ft) Buildings” (ft) (ft) source (ips)
Water Well Drilling ; 5 17 5 14 0.03
Equipment
Vibration Limit for
“Historic and Some 0.25
Old Buildings” '
(ips)
“Distinctly
Perceptible Level” 0.04
(ips)

Based on the vibration thresholds of significance defined in Section 5.4 of this report, vibration produced by the
projects will be less than 0.25 ips for the “Vibration Limit for Historic and some old building” and below the 0.04
ips “Distinctly Perceptible” level during the water well drilling activities. Since the results indicate that the
approximate vibration levels are below the “Historic and some old building” vibration limit and the “distinctly
perceptible” limit during the water well drilling phase, no vibration mitigation measures are recommended.
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10.2 Construction Demolition Phase Vibration Assessment

The use of equipment and machinery during the construction demolition activities with the potential to cause vibration
outside the immediate area of activities has been assessed. Accordingly, the following analysis evaluates the potential
human and structural response to the projected vibration levels at the nearest structures to the construction and drilling
activities.

The condition of the nearest structures to the Project Site is unknown. A vibration limit of 0.25 ips which Table 3-1
shows as the maximum continuous vibration level for Historic and some old buildings, was established as a threshold
in Section 5.4 to minimize the potential for damage to the structures. Furthermore, a limit of 0.04 ips was established
at the nearest occupied structures to minimize the potential for human annoyance.

Typical vibration levels produced by the analyzed construction equipment are provided in Table 10-2 as a reference
distance of 25 feet. The reference vibration levels are derived from a combination of field vibration measurements
and data made available by Federal Transportation Authority (1995). Equipment utilized in the construction and
drilling activities not capable of producing substantial vibration levels have been omitted from the analysis.

Table 10-2 also shows the results of the vibration analysis. The ‘Distance to Exposure Limit of “Historic and some
old buildings” level’ column shows the approximate closest distance at which each piece of equipment can operate
without generating vibration levels above 0.25 ips at the structures. The ‘Distance to “Distinctly Perceptible” Level’
shows the approximate closest distance at which each equipment item can operate without generating vibration levels
above 0.04 ips as specified in the human guideline criteria.

The approximate distance to the closest occupied residential structure for each construction phase is provided in Table
10-2. A comparison of the distances to the nearest structures and the calculated distances at which the equipment
would generate 0.25 ips and 0.04 ips reveals the structures are located far beyond that area of potential damage and
the area for potential human annoyance.

Vibration Impact Analysis
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Table 10-2 Construction Demolition Vibration Analysis Results

Distance to Distance to
Typical Distanceto  Vibration Limit “Distinctly Approximate
PPV at Nearest for “Historic and  Perceptible” for  Vibration Level at
25 ft Structure Some Old Fragile Buildings 55 feet from
Activity (ips) (ft) Buildings” (ft) (ft) source (ips)

Excavator 0.058 55 10 30 0.02
Hoe Ram 0.089 55 13 40 0.03
Jack Hammer 0.035 55 7 23 0.01
Dozer 0.089 55 13 40 0.03
Vibration Limit for
“Historic and Some 0.25
Old Buildings” '
(ips)
“Distinctly
Perceptible Level” 0.04
(ips)

Based on the vibration thresholds of significance defined in Section 5.4 of this report, vibration produced by the
projects will be less than 0.25 ips for the “Vibration Limit for Historic and some old building” and below the 0.04
ips “Distinctly Perceptible” level during the demolition construction activities. Since the results indicate that the
approximate vibration levels are below the “Historic and some old building” vibration limit and the “distinctly
perceptible” limit during the demolition construction phase, no vibration mitigation measures are recommended.
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Ambient Noise
The all-encompassing noise associated with a given environment at a specified time, usually a composite of sound
from many sources both near and far.

Average Sound Level
See Equivalent-Continuous Sound Level

A-Weighted Sound Level, dB(A)

The sound level obtained by use of A-weighting. Weighting systems were developed to measure sound ina way that
more closely mimics the ear’s natural sensitivity relative to frequency so that the instrument is less sensitive to noise
at frequencies where the human ear is less sensitive and more sensitive at frequencies where the human ear is more
sensitive.

C-Weighted Sound Level, dBC

The sound level obtained by use of C-weighting. Follows the frequency sensitivity of the human ear at very high
noise levels. The C-weighting scale is quite flat and therefore includes much more of the low-frequency range of
sounds than the A and B scales. In some jurisdictions, C-weighted sound limits are used to limit the low-frequency
content of noise sources.

Community Noise Equivalent Level (CNEL)

A 24-hour A-weighted average sound level which takes into account the fact that a given level of noise may be more
or less tolerable depending on when it occurs. The CNEL measure of noise exposure weights average hourly noise
levels by 5 dB for the evening hours (between 7:00 pm and 10:00 pm), and 10 dB between 10:00 pm and 7:00 am,
then combines the results with the daytime levels to produce the final CNEL value. It is measured in decibels, dB.

Day-Night Average Sound Level (Ldn)
A measure of noise exposure level that is similar to CNEL except that there is no weighting applied to the evening
hours of 7:00 pm to 10:00 pm. It is measured in decibels, dB.

Daytime Average Sound Level
The time-averaged A-weighted sound level measured between the hours of 7:00 am to 7:00 pm. It is measured in
decibels, dB.

Decibel (dB)
The basic unit of measurement for sound level.

Direct Sound
Sound that reaches a given location in a direct line from the source without any reflections.

Divergence
The spreading of sound waves from a source in a free field, resulting in a reduction in sound pressure level with
increasing distance from the source.

Energy Basis

This refers to the procedure of summing or averaging sound pressure levels on the basis of their squared pressures.
This method involves the conversion of decibels to pressures, then performing the necessary arithmetic calculations,
and finally changing the pressure back to decibels.

Glossary of Acoustical Terms
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Equivalent-Continuous Sound Level (Leq)

The average sound level measured over a specified time period. It is a single-number measure of time-varying noise
over a specified time period. It is the level of a steady sound that, in a stated time period and at a stated location, has
the same A-Weighted sound energy as the time-varying sound. For example, a person who experiences an Leq of 60
dB(A) for a period of 10 minutes standing next to a busy street is exposed to the same amount of sound energy as if
he had experienced a constant noise level of 60 dB(A) for 10 minutes rather than the time-varying traffic noise level.

Fast Response

A setting on the sound level meter that determines how sound levels are averaged over time. A fast sound level is
always more strongly influenced by recent sounds, and less influenced by sounds occurring in the distant past, than
the corresponding slow sound level. For the same non-steady sound, the maximum fast sound level is generally
greater than the corresponding maximum slow sound level. Fast response is typically used to measure impact sound
levels.

Field Impact Insulation Class (FIIC)
A single number rating similar to the impact insulation class except that the impact sound pressure levels are measured
in the field.

Field Sound Transmission Class (FSTC)
A single number rating similar to sound transmission class except that the transmission loss values used to derive this
class are measured in the field.

Flanking Sound Transmission
The transmission of sound from a room in which a source is located to an adjacent receiving room by paths other
than through the common partition. Also, the diffraction of noise around the ends of a barrier.

Frequency
The number of oscillations per second of a sound wave

Hourly Average Sound Level (HNL)
The equivalent-continuous sound level, Leq, over a 1-hour time period.

Impact Insulation Class (11C)
A single number rating used to compare the effectiveness of floor/ceiling assemblies in providing reduction of impact-
generated sound such as the sound of a person’s walking across the upstairs floor.

Impact Noise
The noise that results when two objects collide.

Impulse Noise
Noise of a transient nature due to the sudden impulse of pressure like that created by a gunshot or balloon bursting.

Insertion Loss
The decrease in sound power level measured at the location of the receiver when an element (e.g., a noise barrier) is
inserted in the transmission path between the sound source and the receiver.
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Inverse Square Law
A rule by which the sound intensity varies inversely with the square of the distance from the source. This results in a
6dB decrease in sound pressure level for each doubling of distance from the source.

L, Sound Level

Time-varying noise environments may be expressed in terms of the noise level that is exceeded for a certain
percentage of the total measurement time. These statistical noise levels are denoted L, where n is the percent of time.
For example, the Lsg is the noise level exceeded for 50% of the time. For a 1-hour measurement period, the Lso would
be the noise level exceeded for a cumulative period of 30 minutes in that hour.

Masking
The process by which the threshold of hearing for one sound is raised by the presence of another sound.

Maximum Sound Level (Lmax)
The greatest sound level measured on a sound level meter during a designated time interval or event.

NC Curves (Noise Criterion Curves)
A system for rating the noisiness of an occupied indoor space. An actual octave-band spectrum is compared with a
set of standard NC curves to determine the NC level of the space.

Noise Reduction
The difference in sound pressure level between any two points.

Noise Reduction Coefficient (NRC)
A single number rating of the sound absorption properties of a material. It is the average of the sound absorption
coefficients at 250, 500, 1000, and 2000 Hz, rounded to the nearest multiple of 0.05.

Octave
The frequency interval between two sounds whose frequency ratio is 2. For example, the frequency interval between
500 Hz and 1,000 Hz is one octave.

Octave-Band Sound Level
For an octave frequency band, the sound pressure level of the sound contained within that band.

One-Third Octave
The frequency interval between two sounds whose frequency ratio is 2°(1/3). For example, the frequency interval
between 200 Hz and 250 Hz is one-third octave.

One-Third-Octave-Band Sound Level
For a one-third-octave frequency band, the sound pressure level of the sound contained within that band.

Outdoor-Indoor Transmission Class (OITC)

A single number rating used to compare the sound insulation properties of building facade elements. This rating is
designed to correlate with subjective impressions of the ability of fagade elements to reduce the overall loudness of
ground and air transportation noise.

Peak Sound Level (Lpk)
The maximum instantaneous sound level during a stated time period or event.
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Pink Noise
Noise that has approximately equal intensities at each octave or one-third-octave band.

Point Source
A source that radiates sound as if from a single point.

RC Curves (Room Criterion Curves)
A system for rating the noisiness of an occupied indoor space. An actual octave-band spectrum is compared with a
set of standard RC curves to determine the RC level of the space.

Real-Time Analyzer (RTA)
An instrument for the determination of a sound spectrum.

Receiver
A person (or persons) or equipment which is affected by noise.

Reflected Sound
Sound that persists in an enclosed space as a result of repeated reflections or scattering. It does not include sound that
travels directly from the source without reflections.

Reverberation
The persistence of a sound in an enclosed or partially enclosed space after the source of the sound has stopped, due
to the repeated reflection of the sound waves.

Room Absorption
The total absorption within a room due to all objects, surfaces and air absorption within the room. It is measured in
Sabins or metric Sabins.

Slow Response
A setting on the sound level meter that determines how measured sound levels are averaged over time. A slow sound
level is more influenced by sounds occurring in the distant past that the corresponding fast sound level.

Sound
A physical disturbance in a medium (e.g., air) that is capable of being detected by the human ear.

Sound Absorption Coefficient
A measure of the sound-absorptive property of a material.

Sound Insulation
The capacity of a structure or element to prevent sound from reaching a receiver room either by absorption or
reflection.

Sound Level Meter (SLM)
An instrument used for the measurement of sound level, with a standard frequency-weighting and standard
exponentially weighted time averaging.

Sound Power Level
A physical measure of the amount of power a sound source radiates into the surrounding air. It is measured in decibels.
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Sound Pressure Level
A physical measure of the magnitude of a sound. It is related to the sound’s energy. The terms sound pressure level
and sound level are often used interchangeably.

Sound Transmission Class (STC)

A single number rating used to compare the sound insulation properties of walls, floors, ceilings, windows, or doors.
This rating is designed to correlate with subjective impressions of the ability of building elements to reduce the overall
loudness of speech, radio, television, and similar noise sources in offices and buildings.

Source Room
A room that contains a noise source or Sources

Spectrum
The spectrum of a sound wave is a description of its resolution into components, each of different frequency and
usually different amplitude.

Tapping Machine
A device used in rating different floor constructions against impacts. It produces a series of impacts on the floor under
test, 10 times per second.

Tone
A sound with a distinct pitch

Transmission Loss (TL)

A property of a material or structure describing its ability to reduce the transmission of sound at a particular frequency
from one space to another. The higher the TL value the more effective the material or structure is in reducing sound
between two spaces. It is measured in decibels.

White Noise
Noise that has approximately equal intensities at all frequencies.

Windscreen
A porous covering for a microphone, designed to reduce the noise generated by the passage of wind over the
microphone.
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Table B-1 24-Hour, Hourly Sound Level Averages (dBA)

1-hr Leq 1-hr Lo 1-hr Lso 1-hr Lgo

Start date & time dBA dBA dBA dBA
07/19/2022 11:00:00 AM 46.1 47.2 42.5 40.3
07/19/2022 12:00:00 PM 44.8 47.3 42.0 39.9
07/19/2022 01:00:00 PM 46.4 48.9 43.9 41.2
07/19/2022 02:00:00 PM 47.5 47.4 43.6 41.3
07/19/2022 03:00:00 PM 49.8 50.1 44.7 42.3
07/19/2022 04:00:00 PM 48.4 49.4 45.1 42.9
07/19/2022 05:00:00 PM 46.6 49.3 44.8 43.0
07/19/2022 06:00:00 PM 48.1 475 44.1 42.1
07/19/2022 07:00:00 PM 47.6 47.5 43.9 42.3
07/19/2022 08:00:00 PM 44.4 46.5 42.9 41.3
07/19/2022 09:00:00 PM 42.6 44.5 41.0 39.3
07/19/2022 10:00:00 PM 51.1 43.2 39.9 38.5
07/19/2022 11:00:00 PM 50.7 415 38.0 36.1
07/20/2022 12:00:00 AM 37.9 38.7 35.6 34.1
07/20/2022 01:00:00 AM 34.7 36.3 33.8 32.1
07/20/2022 02:00:00 AM 37.0 36.8 34.0 31.7
07/20/2022 03:00:00 AM 31.1 32.3 30.4 29.0
07/20/2022 04:00:00 AM 31.3 32.0 30.4 29.0
07/20/2022 05:00:00 AM 36.9 36.8 34.6 31.5
07/20/2022 06:00:00 AM 43.4 43.7 37.5 35.7
07/20/2022 07:00:00 AM 42.1 43.2 40.1 38.3
07/20/2022 08:00:00 AM 49.7 54.1 44.3 42.2
07/20/2022 09:00:00 AM 46.7 46.4 42.9 415
07/20/2022 10:00:00 AM 44.4 46.2 42.2 40.7
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Table B-2 20 Hz through 315 Hz, 1/3 Octave Hourly Sound Level Averages (dB)

Time 20Hz | 25Hz | 31.5Hz | 40Hz | 50Hz | 63Hz | 80Hz | 100HZ | 125Hz | 160Hz | 200 Hz | 250 Hz | 315 Hz

11:00:00 AM | 47.4 49.0 48.7 48.5 50.7 49.7 48.5 49.1 46.6 44.8 42.7 40.4 38.8

12:00:00 PM | 46.9 48.2 48.2 48.8 49.1 48.7 49.0 46.9 45.4 43.0 39.9 39.2 36.5

01:00:00 PM | 47.2 48.9 47.5 47.5 47.6 46.8 50.3 45.6 44.0 43.8 39.7 38.6 36.5

02:00:00 PM | 45.9 47.3 47.6 46.7 46.6 46.7 49.0 41.7 47.1 45.4 42.6 42.0 40.5

03:00:00 PM | 47.6 49.3 49.2 48.7 48.0 49.0 48.5 50.0 50.1 45.6 44.1 42.8 42.1

04:00:00 PM | 47.3 50.8 49.9 48.3 49.4 49.2 47.7 47.7 46.3 44.5 43.0 41.8 41.8

05:00:00 PM | 47.6 49.5 49.2 49.5 49.2 50.2 48.3 46.6 46.3 441 41.6 40.9 39.3

06:00:00 PM | 47.4 50.3 50.1 49.8 49.1 49.0 49.4 50.7 47.3 44.0 45.2 41.7 42.4

07:00:00 PM | 47.7 49.5 49.6 49.4 49.9 50.4 53.3 50.3 47.4 46.6 43.1 41.2 40.0

08:00:00 PM | 46.9 49.5 48.6 48.6 48.4 49.1 51.8 48.3 46.6 44.6 42.9 41.3 39.2

09:00:00 PM | 46.0 49.1 48.4 47.8 48.1 48.3 47.6 47.0 45.9 44.0 41.6 39.4 37.6

10:00:00 PM | 44.3 46.1 49.7 46.1 48.5 49.5 54.2 50.9 53.7 56.4 53.9 49.4 47.7

11:00:00 PM | 56.4 47.2 49.6 54.5 47.3 53.0 51.5 52.2 49.4 47.9 47.6 46.2 46.0

12:00:00 AM | 424 43.2 45.6 43.6 44.2 46.0 45.2 42.0 40.7 41.4 36.8 345 33.1

01:00:00 AM | 42.1 42.0 43.8 42.1 42.6 44.2 41.5 39.2 38.6 37.4 34.8 31.7 30.1

02:00:00 AM | 43.1 43.4 44.1 42.6 42.6 43.8 43.9 40.2 43.8 42.0 34.6 32.1 30.7

03:00:00 AM | 42.0 41.1 43.0 41.2 41.4 42.2 39.5 37.3 36.2 33.6 30.3 27.3 254

04:00:00 AM | 42.0 41.9 43.5 42.1 42.4 43.4 40.9 39.2 37.4 35.0 30.4 27.8 25.8

05:00:00 AM | 43.9 44.2 47.0 44.8 45.0 45.6 44.3 43.3 41.1 38.7 34.8 31.9 30.1

06:00:00 AM | 45.7 46.8 47.9 47.0 48.2 48.2 47.0 46.3 44.3 41.8 38.7 35.9 34.2

07:00:00 AM | 48.8 47.4 50.7 49.3 49.6 50.6 49.8 50.1 46.7 43.5 40.5 39.9 36.9

08:00:00 AM | 49.6 51.6 52.3 51.5 52.9 53.0 53.7 57.2 51.0 48.5 46.6 44.8 43.1

09:00:00 AM | 49.2 52.0 52.0 51.6 52.3 53.0 51.6 50.2 48.0 46.2 43.5 43.0 41.7

10:00:00 AM | 49.0 50.0 50.7 50.7 51.3 51.2 50.0 48.9 46.0 43.4 40.7 39.0 37.3
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Table B-3 400 Hz through 6300 Hz, 1/3 Octave Hourly Sound Level Averages (dB)

400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300
Time Hz Hz Hz Hz Hz Hz Hz HZ Hz Hz Hz Hz Hz

11:00:00 AM | 37.1 37.7 38.2 37.7 35.0 33.7 33.0 31.2 30.1 32.0 325 32.6 27.2

12:00:00 PM | 34.7 34.0 33.1 33.9 33.1 32.9 32.7 30.5 27.9 31.8 33.6 33.7 32.5

01:00:00 PM | 35.3 35.8 34.8 35.0 33.8 31.9 30.5 29.6 29.0 33.1 35.4 33.7 39.4

02:00:00 PM | 39.0 39.7 38.7 39.8 38.3 36.1 34.8 33.9 31.9 31.6 31.6 29.6 29.1

03:00:00 PM | 42.2 42.8 42.2 42.6 40.2 37.6 36.8 36.2 34.9 335 34.9 325 31.0

04:00:00 PM | 41.3 41.2 40.4 40.2 38.0 35.0 34.0 33.9 334 34.4 35.9 33.6 31.9

05:00:00 PM | 38.2 38.3 36.7 37.7 36.8 34.5 33.2 31.6 29.3 32.0 36.4 33.6 29.4

06:00:00 PM | 43.7 42.1 40.8 41.0 37.4 34.6 33.0 31.9 29.5 30.3 31.7 29.6 28.6

07:00:00 PM | 41.8 42.2 39.4 39.0 37.4 34.4 34.8 33.0 30.0 31.4 33.3 29.4 25.1

08:00:00 PM | 38.2 37.9 35.7 36.0 34.7 31.8 29.7 27.6 23.6 22.2 23.1 22.2 215

09:00:00 PM | 35.8 34.7 32.8 33.0 32.7 32.1 30.3 27.4 21.0 18.5 17.7 16.9 16.8

10:00:00 PM | 43.5 42.4 41.0 40.0 37.2 34.4 35.1 354 34.5 34.3 32.7 27.8 25.0

11:00:00 PM | 45.5 46.0 45.5 44.0 38.9 35.1 34.3 33.7 30.5 26.9 22.6 18.8 16.4

12:00:00 AM | 32.0 31.1 28.1 27.3 26.0 23.4 23.2 22.9 21.3 19.7 19.1 17.3 16.4

01:00:00 AM | 28.8 27.9 251 24.6 234 20.3 18.7 17.3 15.3 15.6 16.4 15.6 15.9

02:00:00 AM | 30.1 29.0 27.0 25.8 255 23.4 21.9 21.4 19.9 19.6 18.8 18.2 175

03:00:00 AM | 24.6 24.2 20.5 20.2 20.9 17.4 14.8 14.4 11.6 11.7 125 12.8 13.8

04:00:00 AM | 244 235 19.2 19.9 18.9 16.4 15.0 13.6 12.3 12.4 12.8 12.9 13.8

05:00:00 AM | 27.6 26.4 23.3 23.9 22.4 19.6 18.1 15.9 16.4 25.4 29.3 25.4 18.4

06:00:00 AM | 315 29.7 27.1 27.2 25.6 24.9 24.3 23.0 23.0 344 38.3 33.1 27.1

07:00:00 AM | 34.2 32.2 30.1 30.8 29.4 28.4 26.9 25.1 22.9 28.3 29.3 25.0 23.0

08:00:00 AM | 420 42.8 40.7 39.5 37.2 34.3 34.7 334 30.5 35.6 39.6 37.2 27.3

09:00:00 AM | 40.3 40.3 40.0 38.2 34.9 314 30.0 29.8 28.2 28.7 30.4 33.8 26.8

10:00:00 AM | 35.3 35.5 34.3 33.9 32.6 30.6 29.5 28.1 29.5 334 33.8 30.6 27.1
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Table B-3 8000 Hz through 20000 Hz, 1/3 Octave Hourly Sound Level Averages (dB)
8000 | 10000 | 12500 | 16000 | 20000 | Total
Time Hz Hz Hz Hz Hz dBA
11:00:00 AM | 37.1 37.7 38.2 37.7 35.0 33.7

12:00:00 PM | 34.7 34.0 33.1 33.9 33.1 32.9
01:00:00 PM | 35.3 35.8 34.8 35.0 33.8 31.9
02:00:00 PM | 39.0 39.7 38.7 39.8 38.3 36.1
03:00:00 PM | 42.2 42.8 42.2 42.6 40.2 37.6
04:00:00 PM | 41.3 41.2 40.4 40.2 38.0 35.0
05:00:00 PM | 38.2 38.3 36.7 37.7 36.8 34.5
06:00:00 PM | 43.7 42.1 40.8 41.0 37.4 34.6
07:00:00 PM | 41.8 42.2 39.4 39.0 37.4 34.4
08:00:00 PM | 38.2 37.9 35.7 36.0 34.7 31.8
09:00:00 PM | 35.8 34.7 32.8 33.0 32.7 32.1
10:00:00 PM | 43.5 42.4 41.0 40.0 37.2 34.4
11:00:00 PM | 45.5 46.0 45.5 44.0 38.9 35.1
12:00:00 AM | 32.0 31.1 28.1 27.3 26.0 23.4
01:00:00 AM | 28.8 27.9 251 24.6 234 20.3
02:00:00 AM | 30.1 29.0 27.0 25.8 255 23.4
03:00:00 AM | 24.6 24.2 20.5 20.2 20.9 17.4
04:00:00 AM | 244 235 19.2 19.9 18.9 16.4
05:00:00 AM | 27.6 26.4 23.3 23.9 22.4 19.6
06:00:00 AM | 315 29.7 27.1 27.2 25.6 24.9
07:00:00 AM | 34.2 32.2 30.1 30.8 29.4 28.4
08:00:00 AM | 420 42.8 40.7 39.5 37.2 34.3
09:00:00 AM | 40.3 40.3 40.0 38.2 34.9 314
10:00:00 AM | 35.3 35.5 34.3 33.9 32.6 30.6

Tables of Measured Sound Pressure Levels
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Appendix C - Referenced Manufacturer Sound Data

Referenced Manufacturer Sound Data B
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SA Aluminum Cooling Air SPL @Tm
Enclosure Flow Rate (23ft)
Standby
Model eKW mé/s cfm dBA
D40-6 40 17 3602 68

CAT

Figure C-1 Input Data Utilized for Tank Construction Phase Generator Set

Referenced Manufacturer Sound Data m
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Sound data
230DSHAD 60 Hz

Sound pressure level @ 7 meters, dB(A)

Position (note 1) 8
Configuration Position
1 2 3 4 5 6 7 8 Average
Infinite
Standard — unhoused (note 3) 88.2 922 896 9.5 86.2 93.0 916 925 909
exhaust
F182 — weather w/ exhaust Mounted
silencer muffier 91.8 96.4 949 95.7 928 97.9 97.0 973 959
F172 — quiet site |l first stage mo“:f%teerd 921 928 834 829 779 82.1 83.7 9238 89.0
F173 — quiet site Il second stage hﬁlo:%t:rd 76.7 793 775 805 76.8 777 779 783 782

Note:

1. Position 1 faces the engine front at 23 feet (7 m) from surface of the generator set. The positions proceed around the generator
set in a counter-clockwise direction in 45° increments.

2. Data based on full rated load with standard radiator fan package.
3. Sound data for generator set with infinite exhaust do not include exhaust noise.
4. Sound pressure levels per ANSI $1.13-1971 as applicable.
5. Reference sound pressure is 20 yPa.
6. Sound pressure levels are subject to instrumentation, measurement, installation and generator set variability.
7. Sound data with remote-cooled set are based on rated loads without fan noise.
Sound power level, dB(A)
Octave band center frequency (Hz) Sound
Configuration power
63 125 250 500 1000 2000 4000 8000 level
Infinite
Standard — unhoused (note 3) 79.0 93.8 107.8 115 114.0 1119 106.5 103.8 1178
exhaust
F182 — weather wi exhaust Mounted
il miiles 1031 1094 171 1192 1173 1139 113.0 109.1 1227
F172 — quiet site || first stage mﬁd 873 949 1038 108.9 1112 1101 103.8 9.6 1151
F173 - quiet site i second stage | MOUR®d | 855 928 99.0 a7.4 98.1 96.7 959 91.0 105.1

Figure C-2 Cummins 230DSHAD Backup Generator Manufacturer Sound Data

Referenced Manufacturer Sound Data
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MOTOR PERFORMANCE

MODEL NO. CATALOG NO.

ORDER NO.
Pl:
HP: 100
POLES: 4
VOLTS: 460
HZ: 60
ISERVICE FACTOR: 1.15
[EFFICIENCY (%):
SF. 94.8
FULL 95
3/4 95.5
172 95.1
174 92.4
[POWER FACTOR (%): ~
SF. 86.4
FULL 86.3
3/4 84.5
1/2 78.5
74 59.7
NO LOAD 5.1
I LOCKED ROTOR 32.9
AMPS
S.F. 131
FULL 114
3/4 87
172 63
174 42
NO LOAD 32.8
| LOCKED ROTOR [737.5
INEMA CODE LETTER G
NEMA DESIGN LETTER B_
[FULL LOAD RPM 1785
INEMA NOMINAL / EFFICIENCY (%) 95.4
GUARANTEED EFFICIENCY (%) 94.5
IMAX KVAR 222
IAMBIENT (°C) 40
IALTITUDE (FASL) 3300
ZAFE STALL TIME-HOT (SEC) =5
EOUND PRESSURE (DBA @ 1M) 70
ORQUES:
BREAKDOWN{% F.L} 230
LOCKED ROTOR{% F.L.} 186
FULL LOADI{LB-FT} 2043

Figure C-3 Booster Pump Manufacturer Sound Data

Referenced Manufacturer Sound Data
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MOTOR PERFORMANCE

MODEL NO. CATALOGNO. PHASE TYPE FRAME
DT96 HO75V2SLG 3 RUSI 365TP
TR e
IMPE: 192030
HP: 75
IPOLES: 4
VOLTS: 460
HZ: 60
ISERVICE FACTOR: 1.15
IEFFICIENCY (%):
SF. 94 2
FULL 94 5
34 195.3
12 95
1/4 926
POWER FACTOR (%):
SF. 85.7
FULL 854
3/4 83
12 758
1/4 556
NOLOAD 4.3
LOCKED ROTOR 138.8
AVPS:
SF. 100
FULL 87
3/4 67
12 49
1/4 34
NOLOAD 276
LOCKED ROTOR 539
INEMA CODE LETTER G
INEMADESIGN LETTER B
FULL LOAD RPM 1780
INEMANOMNAL EFFICIENCY (%) 95
IGUARANTEED EFFICIENCY (%) 94 1
IMAX KVAR 18.7
AVBIENT (°C) 40
ALTITUDE (FASL) 3300
(=0FE STALL TIME-HOT (SEC) =
D PRESSURE (DBA@ M)
TORQUES:
BREAKDOWN{% F.L} 245
LOCKED ROTOR{% F.L} 203
FULL LOAD{LBFT} 2211

Figure C-3 Well Pump Motor Manufacturer Sound Data

Referenced Manufacturer Sound Data



ILLINGWORTH & RODKIN,INC.
[[IIN Acoustics « Air Quality BNl
429 E. Cotati Avenue
Cotati, CA 94931

Tel: 707-794-0400 Fax: 707-794-0405
www.illingworthrodkin.com illro@illingworthrodkin.com
Date: July 17, 2024

To: Nick Towstopiat

Project Manager

David J. Powers & Associates, Inc.
1871 The Alameda, Suite 200

San José, CA 95126
ntowstopiat@davidjpowers.com

From: Paul R. Donavan, ScD
llingworth & Rodkin, Inc.
429 E. Cotati Ave
Cotati, CA 94931
pdonavan@illingworthrodkin.com

RE: 800 Carlisle Way Well & Tank Project

SUBJECT: Review of the Updated 800 Carlisle Way Well & Water Tank Project Noise
Report

Illingworth & Rodkin, Inc. (I&R) reviewed the response to comments from our peer review of the
800 Carlisle Way Well & Water Tank Project Noise Report prepared by Behrens and Associates,
Inc. All of the comments from the I&R peer review were adequately addressed in the revised Noise
Report dated July 10, 2024. In regard to the I&R comment on the Ambient Sound Level Survey,
this author especially appreciated the additional reporting on these measures. Review of these data
lead to the conclusion that the noise levels for the hours of 10:00 pm and 11:00 pm were due to
some unknown transient noises due to the high level of the hourly Leq values and absence of
corresponding higher levels of the Lio and other L, values as noted in the revised report. The
differences in the spectra for these hours also suggest that the events were not related.

Submitted by

A2 R

Paul R. Donavan, Sc.D.
Principal
Illingworth & Rodkin, Inc.
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