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BEPORT SUMMARY

This report details the results of noise impact analyses for the proposed Kirby Hill Gas
Storage Facillty, to be located in Solano County, California. The facility will entail a natural
gas compressar station (t.e., Station) and a natural gas storage field that will include several
gas storage well sites. The noise impact analyses include an estimate of the potential noise
impact due to the Station and an assessment of the noise generated by temporary andfor
intermittent acfivities at the site, such as the noise due tc well drilling operations, Station
construction activities, routine Staticn gas blowdown event or a planned temporary gas
COMEressar.

The following tabie summarizes the estimated scund level attributable to the Station at the
closest noise-sensilive areas {NSAs), such as a residence, school, hospital or park, along
with the estimated total sound contribution of the Station at the closest NSA {i.e., sound
contribution of the Station at full load plus the estimated ambient sound level}. The resulls
presented in this lable are defined as the "Noise Quality Analysis” for the Station.

Nolse Quality Analysis for the Station associated with the Kirby Hill Gas Storage Facility

Closest NSA and | Distance of NSA Est'd Est'd Lden | Caig'd Station | Potential
Direction of to the Sile Center | Ambignt of the Lden + Increase
NSA from the {i.e., Compressor Lden * Stalion Ambient Lden | abave
Site Center {i.e., Building) (dBA) (dBA) {dBA} Ambient
Compresser Bldg.)
Residence (SE) 4,200 feet 45.0% 41.0 48.5 1.5 dB

¥ Note:  Since the ambient naise levels around the proposed site were not measured, a
lypical ambienl noise level lor the envirenment surrounding the NSA was chosen.

The noise impact analysis indicates that if the recommended and/or planned noise control measures
are successfully employed, the noise attributable to the Station associated with the proposed Kirby
Hill Gas Storage Facility during full load operation wilt be lower than 50 dBA CNEL {i.e., Lggp) at
the nearby NSAs (i.e., residences) surrounding the site, which is considered the noise policy (noise
criterion) for the facility per the “Solanc County General Plan".

The noise assessment also indicates that the noise generated by temporary and/or intermittent
activities at the site (i.e., well drilling operations, Station construction activities, Station gas blowdown
or temporary gas compressor) should be lower than the noise guideline (i.e., criterion) of 50 dBA
{Lden) at the nearby NSAs. Conseguently, the noise of the Station and the temporaryfintermittent
activities far the proposed Kirby Hill Gas Sterage Facility should have rinimum noise impact on the
surrounding environment.
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1.0 INTRODUCTION

20

In this report, we present the resuits of noise impact analyses for the proposed Kirby Hill Gas
Storage Facility, which will include a natural gas compressor station (i.e., Station) that will serve
a natural gas storage field. The Kirby Hill Gas Storage Facility will be operated by the Lodi Gas
Storage, LLC and owned by Lodi Hoidings, LLC. The Kirby Hill Gas Storage Facility will also
entail several gas sterage well sites located within the anticipated property line for the facility that
will require well drilling operations. The foliowing summaries the purpcse of the noise impact
analyses:

> Project the sound level contribution of the Station at the nearby noise-sensitive areas (NSAs),
such as residences, schools, hospitals or parks, which would result from full load opetration of
the Station and associated equipment.

> Project the noise cantribution at the nearby NSAs resufting from temparary or intermittent
activities at the site that could generate ncise, such as: (&) Noise of construction activities at
the Station, {b) Noise due to a routine gas venting (i.e., gas blowdown event) at the Station,
{c) noise dus to drilling operations at the planned gas storage well sites, and (d) noise
generated by a temporary gas compressor {located at Well Site 5-2).

Determine noise control measures and noise requirements for the Station equipment and
other noise-generating activities {o insure that the facility meets applicable sound criteria and

noise guidelines.

TYPICAL METRICS, TERMINOLOGY AND SOUND CRITERIA/GUIDELINES

For the reader’s information, a summary of applicable acoustical terminclogy and typical metrics
used to measure and regulate environmental neise is provided at the end of the report
(Appendix D, pp. 19-21). There are several metrics used for quantifying and regulating
environmental noise level although the most common metric used by state and municipal
agencies is the A-wt. sound level (i.e., dBA). There are aiso other metrics, such as Leq: Ldn
and/or Community Noise Equivalent Level (abbreviated CNEL or L 4en) used to correlate human
reaction to an intruding sound.

The "Health and Safety Elernent” of the "Solano County General Plan”, dated May 1977, is
specifically designed to provide the county or cities with a basis for controlling the actions of
private individuals or firms and other public agencies who use or proposed to use planning area
lands. This document provides specific policies/guidelines regarding the subject of noise-emitting
industrial facilities (i.e., pp. 17-23 & pp. 61-69 of the "Element”), such as the proposed Kirby Gas
Storage Facility. 1n summary, "Specific Policies" of the “Health and Safety Elemant”, which are
assumed to apply to this proposed facility, state the following:
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“The introduction of any fixed point, permanent, non-residential, noise-emitting land use
{industrial, commercial, public utility, etc.) shall be prohibited if the projected noise
emission level will exceed one or more of the following:

a. 50 dBA CNEL (Lyqepn), as measure at the boundary of a nearby residential zone.

b. 60 dBA CNEL (L4ep), as measured at the boundary of a nearby commercial
zone, business zone {personal service, offices), or noise-sensitive industrial or
manufacturing zene {research, communications, efc.).”

Consequently, we interpret this policy to requirg that the projected and resuiting nolse
contribution of the proposed Kirby Gas Storage Facility (.., noise generated by the Station and
other associated temporaryfintermittent activities) should be equal to or lower than 50 dBA
(Lgen) at the nearby NSAs, such as a nearby residential property. If the facility can meet this
noise criterion, the proposed land use for the faciity should be acceptable and within the noise
palicy/guldelines of the General County Plan.

3.0 SITE/FACILITY DESCRIPTION

34 Site Description

Figure 1 {p. 9) provides an area layout around lhe proposed Kirby Hill Gas Storage Faciiity that
shows the location of the nearby NSAs, anticipated ocation of the Station and location of the
planned well sites. The Station will be located in Solano County, California, approximately 10
miles southeast of Fairfield, CA.

The closest NSA is a residence (i.e., single-family dwelling) located approximately 4,200 feet
southeast of the site center {i.e., anticipated location of the Compresscr Building for the Station},
and there are other scattered residences and a church located within 1 mile of the site. Note that
the locations of the NSAs wers provided by personnel at Lodi Gas Storage. Consegquently, H&K
did not visit the site to cenduct an ambient sound survey or verify the location of nearby NSAs,
but we believe the information provided is accurate and reliable.

3.2 Brief Description of the Facility and associated Station

Figure 2 (p. 10) shows a cenceptual layout showing the anticipated location of buildings and
equipment for the Station. In summary, the Station will serve a natural gas storage field, and
there are generally two (2) operating modes of the Statior (2) gas injection made, in which high
pressure natural gas is injected into an underground wells/caverns for storage using gas
campression, and (b} das withdrawal mode, in which high pressure gas flows out of the gas
wells/caverns ("free flow conditions”) or is purmped out at times of iow gas pressures.
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4.0

We understand that the gas compressor station will eventually include four (4) “high-speed”
engine-driven compressor packages (i.6., units), and each package will consist of a Caterpillar
{CAT) Model G3606 engine {i.e., 1775 HP @ typical operating speed) driving an Ariel Model
JGD-4 reciprocating compressor. The following describes auxifiary equipment and other items
associated with the gas compressor units:

» Engines/compressors installed inside a single metal building {i.e., Compressar Buiiding};

¥ Outdoor utility/gas cogler for each engine, shaft-driven by the engine, which provides engine
jacket-water cooling and gas cooling;

¥ . Exhaust engine system designed with a muffler systermn and emission-reduction system;

¥ Engine air intake filter assumed to be designed with an air filter/cleaner system;

> Aboveground gas piping and piping system compenents (e.g., suction/discharge headers,
withdrawal separator, inlet filter separator and discharge filter/separator);

¥ Dahydration regenerator units (i.e., designed with 2 gas heaters on skids); and

The Stalion will also employ a gas flow-control system (i.e., Pressure Reduction Station)
consisting of a pressure regulator valve(s), which will primarily be utilized during withdrawal of
high-pressure gas. There wil! also be two (2) types of gas blowdown evenis: (1) a routine gas
blowdown that occurs when a compressor unit is stopped (i.e., suction/discharge valves adjacent
to the compressor are closed and gas is vented to the atmaesphere through a blowdown silencer),
and {2) an emergency shutdown (ESD) that will only occur at required DOT test intervals orinan
emergency situation {gas leak or fire), and we understand that an ESD blowdown will also be
vented through the same silencer as employed for @ unit blowdown.

The Facility will also include several gas slorage wells and a temporary gas compressor {located
at Well Site 3-2), and well drilling operations are expected to operate 24 hours/day. There is
nolse associated with the drilling operations at each storage well and noise generated by the
temporary gas compressor. The closest NSA (i.e., residence) to a gas storage well site is
located approximately 6,800 feet frorm Well Site 5-10, and due to existing land contour {i.e,, hilis),
none of the well sites should be in line-of-sight of the nearby NSAs.

NOISE IMPACT ANALYSES (COMPRESSOR STATION)

The following section addresses the potential noise impact due to Station operation. Included
also is an assessment of the noise generated by a blowdown event that occurs occasionaily at
the Station. The predicted noise impact analyses were performed only for the closest NSA (i.e.,
residence approximately 4,200 feet from the Station) since the Station noise at more distant
NSAs should be equal to or lower than the predicted noise leve! at the closest NSA,
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4.1 Estimaled Sound Contribution of the Station at the Closest NSA

4.2

The noise generated by the Station compressar units {e.9., gas injection mode) is considered the
operating condition that will generate the greatest amount of noise during Station operation.
Consequently, the noise impact analysis is performed assuming full load operation of all gas
compressor units operating alochg with all auxiliary equipment that operates continuously, and the
following sound sources associated with the Station were considered significant;

Noise generated by the engines/compressars that penefrates the Compressor Building;
Noise assaciated with the engine exhaust systems;

Noise generated by the engine air intake systems;

Noise radiated from cuidoor aboveground gas piping and associated components;
Noise of the outdoor utility/gas coolers; and

Noise associated with the Dehydration Regeneration Units (Dehy. Regen. Units),

A A

Y ¥V ¥

Table A (p. 11) shows the complete spreadsheet calculalion of the estimated A-wt. sound level
and unweighted octave-band SPLs at the closest NSA contributed by the Station noise sources
for standard day prepagating conditions (i.e., 30% R.H., 60 deg. F. & no wind), This spreadsheet
analysis also includes an estimated noise reduction for anticipated noise control measures alang
with the eslimated "total” sound level at the closest NSA (i.e., sound contribution of the Stalion
plus the ambient noise level). Note thaf the estimated ambient noise level wags based on our
experience and sound level information given in an ANSI Standard’ since ambient noise levels
were not measured. A description of the acoustical analysis methodology and source of sound
data used for the analysis for the Station are provided in Appendix A (pp. 15-18).

The following Table 1 summarizes the calculated sound level contribution of the Station at the
closest NSA assuming full load operation of all equipment associated with the Station.

Operating Condition Est'd A-Wt, Calc’d Lden
Sound Lavel {via Est'd A-
(i.e., Leq) Wit. Level)
Est'd sound contribulion of Station during fulf load at the Closest NSA 34.3 dBA 41.0 dBA

Table 1: Est'd Sound Contribution ¢f the Station at the Closest NSA during Full Load Operation
Sound Leve| Contribution of Station at the Closest Station Property Line

Table B (p. 12) is a spreadsheet calculation of the estimated A-wt. sound level and unweighted
octave-band SPLs at the north property fine of the Station contributed by the significant noise
sources at the Station for standard day propagating conditions. The predicted Station sound
coniribution at the property line was performed only at the property line closest to the Station

1 Typical Ldn, which is similar to the Lden, for a Quiet Residential Area given In Table 2 of Appendix D in the
American National Standards Institute {ANS!) $12.9-1998/Part 3 entitled "Quantities and Procedures for Description
and Measurement of Environmental Sound. Part 3: Short-Term Measuremeanls with an Observer Present”
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4.3

5.0

equipment {i.e., north property ling of the facility). The following Table 2 summarizes the
estimated sound contribution of the Station at the closest property line assuming full load
operation of all equipment associated with the Station.

Operating Condition Est'd A-Wt. Calce'd Lden
Sound Level (via Est'd A~
{i.e., Leqg} Wi, Level)
Esl'd sound conlribution of the Station at north property line of slalion 43.5 dBA 50.2 dBA

Table 2: Est'd Sound Contribution of Station at the Closest Property Line of the Fagility {(N. Prop. Ling)
Sound Contribulion of a Blowdown Event at the Station

The noise of gas blowdown venting via a blowdown silencer will be specified to meet an A-wt.
sound ievel of 70 dBA at a distance of 300 feel. If this sound requirement is achieved, the noise
of a unit blowdown will be approximately 38 dBA (i.e., Lyer of 41.7 dBA) at the closest NSA,
located approximately 4,200 feet from the blowdown silencer, which would be lower than 50 dBA,
(l.den). Consequently, aithaugh the noise of a blowdown event may be audible at the nearby
NSAs, itis not expected to present a significant noise impact, noting also that a unit blowdown
gvent occurs infrequently for a short time frame (e.g., 1 to 5 minute period). A brief discussion of
the acoustical analysis methodoiogy and the source of scund data used for the noise assessment
for Station blowdown event are provided in Appendix A {pp. 15-15).

NOISE ASSESSMENT (DRILLING OPERATIONS AND TEMPORARY COMPRESSOR)

The noise assessment of driliing operations considers the noise produced by drill rig equipment
during normal drilling activity that could impact the sound contribution at the nearby NSAs. To
reduce computation, the estimated sound contribution of the drilling operations was performed
only for the storage well closest fo a NSA (i.e., Well Site S-10).

The spreadsheet calculation of the estimated A-wt, sound level at the closest N8A to a well site
contributed by well drilling operations is provided in Table C (p. 13). The results of this analysis
indicates that the maximum A-wt. naise level of drilling operations at the storage wells will be
equal to or less than 23.3 dBA (i.e., Lggp of 30.0 dBA) at the closest NSA. Consequently, the
noise of the drilling operations at any of the well sites will probably not be audible any the nearby
NSAs (i.e., residences). A description of the anaiysis methodology and source of sound data for
well drilling operations is provided in the Appendix B (p. 17) along with a summary of the primary
equipment (e.g., potential noise sources) associated with a typical drilling rig.

The noise generated by the temporary gas compressor, which will be iocated a Well Site S-2,

should be even less than the noise generated by drilling operations, and consequently, the noise
of the temporary compressor will probably not be audible at the nearby NSAs.,
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6.0 NOISE ASSESSMENT (STATION CONSTRUCTION ACTIVITIES)

7.0

71

The noise impact analysis of the construction-related activilies at the sile of the Station considers
the noise preduced by any significant noise sources associated with the primary construgtion
equiprnent that could impact the sound contribution at the nearby NSAs. The predicted sound
contribution of censtruction equipment/activities was performed only for the closest NSA,
Construction of the Station will consist of earth work (e.g., site grading, clearing & grubbing) and
construction of the site buildings, and it is assumed that the highest tevel of construction noise
would occur during site earth work {i.e., time frame when the largest amount of construction
equipment would operate).

Table D (p. 14} shows the calculation of the estimated maximum A-wt. sound level at the closest
NSA contributed by the construction activities at the Station for standard day propagating
condilions, The anaiysis indicates that the maximum A-wt. noise level of construction actlivities at
the closest NSA would be equal to or less than 34,0 dBA (i.e, Lqgn of 41.0 dBA). A description
of the analysis methodology and source of sound data for the analysis of construction nolse are
provided in Appendix C {p. 18}.

NQISE CONTROL MEASURES AND EQUIPMENT NOISE SPECIFICATIONS

The following section provides recommended neise control measures and noise specifications for
Station equipment and auxiliary components along with other assumptions that may affect the
noise generated by the Station equipment.

Building for ihe Station Engines-Compressars

Nolse control measures will be applied to the building that encloses the engines-compressors
rather than to the equipment themselves. The following describes spesific requirements and
othar items related 1o the components of the buiiding and associated air ventilation system.

»  As a minimum, walls/roof of the building should be constructed with exterior steel of 22 gauge
and an interior layer-of 4-inch thick unfaced mineral wool (e.g., 6.0-8.0 pcf uniform density)
covered with 26-gauge perforated liner.

¥» Na louvers should be installed in the building walls', and a minimum number of skylights could
be installed in the building roof to provide natural light.

A 4

It is assumed that the building forced-air ventilation system will employ wall-mounted and/or

rooftop air-supply fans and building exhaust air would be vented through roof openings (e.g.,
via a gravily-type roof ridge vent and/or via rooftop exhaust fans). The noise associated with
each fan associated with the ventilation system should not exceed 60 dBA at 50 feet.
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7.2 Station Engine Exhaust System

7.3

7.4

75

7.6

7.7

The exhaust system for each engine should include a muffier system that provides the foliowing
dynamic sound insertion loss (DIL) values at the rated operating conditions {i.e., DL values if a
single muffler systern is employed):

DIL Values in dB per Qctave-Band Center Freq. (Hz) for Exhaust Mutfler System
31.5 63 125 250 500 1000 | 2000 | 4000 | 8000
18dB [ 22dB | 30dB | 35dB | 38dB | 38dB | 35dB | 30dB | 20dB

Station Aboveground Gas Plping and Components

Valves and aboveground gas piping should net have to be cavered with any type of acoustical
insulation and/or acoustical covering/material to meet the noise ctiteria, It is recommended that
the ahoveground cutdear discharge and suction piping should be inserted undarground soon
after exiting the Compressor Building.

Engine Air intake System

it is recommended that the air intake system of each engine should include a CAT "neavy-duty”
air filter/cleaner system {i.e., type of air filter system with a "pre-cleaner”). This "heavy-duly” type
of air filter system provides significant reduction the engine air intake noise although the station
noise requirement could probably be achieved If a "standard” CAT filter is employed.

Utility/Gas Cocler

The utility/gas cooler associated with each compressor unit should not exceed 68 dBA at 50 feet
from the cooler perimeter with all fans/motors operating at the maximum tip speeds (i.e.,
equivalent to a PWL of approximately 100 dBA).

Siation Pressure Reduction System

The pressure reguiator valve{s) empioyed for the Pressure Reduction Systern should be capabie
of meeting a sound level requirement of 95 dBA during the expected maximum design pressure
drop and gas flow acrass the valve (i.e., eslimated sound level at 3 feet from piping, immediately
downstream of the valve),

Station Blowdown Silencer

The unit blowdown silencer should attenuate the unsilenced biowdown noise to a noise [evel
equal to or less than 70 dBA at 300 feet from the outlet of the silencer, which includes the noise
radiated from the shell of the silencer during the blowdown event.
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7.8 Gas Heaters of the Dehy. Regen. Units

8.0

As a minimum, each heater assoclated with the Dehydration Regeneration Skids should be
designed to meet an A-wt. scund level of 70 dBA at a dislance of 50 feet from the heater
perimeter at the rated maximum operating conditions. This sound reguirement includes the noise
radiated from the burner and stack opening(s) for each heater, if operated at maximum rated
conditions,

SUMMARY AND FINAL COMMENT

The following Table 3 summarizes the estimated sound level attributable to the Station
associated with the facility at the closest noise-sensitive areas {NSAs), such as a
residence, school, haspital or park, along with the estimaled total sound contribution of
the Station at the closest NSAs {i.e., sound level of the compressor units at full load plus
the estimated ambient sound level). The results presented in this table are defined as
the "Noise Quality Analysis" for the facility.

Closest NSA and | Distance of NSA " Estd Est'd Lden | Caic'd Station | Palential
Direction of 1o the Site Center | Ambient of the Lden + Ingrease
NSA from the {l.e, Compréssor Lden Station Ambient Lden ! above
Site Center {i.e., Building) {dBA} {dBA} (dBA} Ambient
Compressor Bldg.)
Residence (SE) 4,200 leet 45.0 H.0 46.5 1.5dB

Table 3; Noise Quality Analysis for the Station associated with the Kirby Hill Gas Storage Facility

The nolse impact analysis indicates that if the recommended and/or planned noise control
measures are successfully employed, the noise attributable to the Staticn associated with the
propesed Kirby Hill Gas Storage Facility during full load operation will be lower than 50 dBA
CNEL (i.e., Lgen) at the nearby NSAs (i.e., residences) surrounding the site, which is considered
the noise policy (noise criterion) for the facility per the "Salano County General Plan”.

The hoise assessment also indicales that the noise generated by termporary and/or intermittent
activities at the site (i.e., well drilling operations, Station construction activities, Station gas
blowdown or temporary gas compressor) should be lower than the noise guideline {i.e., criterion)
of 50 dBA (Lygp) at the nearby NSAs. Consequently, the noise of the Station and/or these
temporary/intermittent activities for the proposed Kirby Hill Gas Storage Facility should have
minimum noise impact on the surrounding environment,

fin: PrajerdLodi He'ding s+ JHE7 1 0-INIT 1A Rapait Kirky Hl Slorage Fucttyder
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Hoover & Keith Inc.

Lodi Gas Storage, LLC — Proposed Kirby Hilt Gas Storage Facility H&K Job No. 3711
Results of Noise Impact Analyses for the Facility H&K Report No. 1914 (G7/08/05)
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Lodi Gas Storage, LLC — Proposed Kirby Hill Gas Storage Facility
Results of Noise 'mpact Analyses for the Fagility

Hoover & Keith Inc.
H&K Job No. 3711

H&K Repart No. 1914 (07/08/05)

Source No |SOURCE PWL & ESTIMATED SOUND LEVEL | PWL or SPL in dB Per Octave-Band Cenler Frequengy (Hz) AL
& Digt (F1] |CONTRIBUTIONS AT SPECIFIED DISTANGE 3.5 63 | 125 ] 250 | 500 | 1000 2000 | 4000 ) 8000 Leval
1} PWL of Engines/Comprassors Inside Buitding 1201 120 124 124 | 120 119 M8 116 112 125
Attenuation of the Building -6 6] -12] «e) 22} 28] -22| -35[ -38
Mise. Alten. {Shielding and/er Land Contaur) s} -1 -2 -3 4 -5 -6 -8 -B
4200|Hemispherical Radialion <o) 70| o Yo 70| 70| -rO0| 70| -7O
4200{Alm. Absarplion (30% R.H., 60 deg F) [} ¢ -1 -2 -3 6| 13| -32| -58
4200 Source Sound Leval Contribution 43 40 g 33 29 10 0 0 0 20
2} PWL of Unsilenced Engine Exhaust {4 Units) 128 | 134 | 140 136 ( 132 132( 130( 118 110 137
Allen. of Moise Conirol (Mufiler for each Engine} | 18| -20| -2 -30| -35| -35| -30| -25} -20
hise, Allen, (Shislding andfor Land Contaur) 0 ¢ 0 0 0 Q 0 0 0
4200 Hamispherical Radiation -fol -Toq QL SFO| STO -TO -V Jo -0
42001Aim, Absorption (30% RH,, 60 deg F) 0 1] «1 -2 -3 S 13 -32 B8
4200|Sourca Sound Level Conlribulion 39 93 44 34 24 21 17 a 0 I
) PWL. of Engine Air Intake wilh Fllter {4 Unils) BO 78 g2 a5 892 851 110| 103 95 112
MR of Nolse Caonlral 0 0 0 0 0 0 0 0 0
Misc. Alten. (Shielding andfor Land Contour} 0 -1 -2 -4 6 -8 S0 10| -10
4200 |Mamispherical Radialion Q| 70| 7O PO TR RO -70| 7O -FO
4200)Atm. Absorplion {30% R.H., 60 deg F} 0 0 -1 -2 -3 B 13 32| -58
42001 50urca Sound Lavel Contribution 9 6 2 g 13 11 18 Q a 20
4) PWL of Aboveground Gas Piping {Unfagged) 108 108 106} 102 100 400 98 98 95 108
Atten, of Moise Control Q 0 o 0 1] Q o] 0 0
Misc. altan. {(Shielding andfor Land Conlour) 0 -4 -2 -4 B -8 2 10 -10
4200 Hemispharical Radiation S0 70} 70 <7D SFO) 7] TR} 70 <70
4200¢Alm. Absorption {30% R.H., 60 deg F) 0 0 -1 -2 -3 6| -13] -32] -58
4200]Source Sound Lavel Conlribution 37 35 33 26 21 16 5 0 0 23
5) PWL of Engine Wility/Gas Cooler (4 Unils) 115 112 1Mo 105 102 00 a8 g5 82 106
NR of Noise Conlrol 2 0 Q 0 0 o} 0 0 2
Misc. Atten. (Shielding andfar Land Conlaur) 2 -1 -2 4 -6 -8 4| A0 -10
4200{Homispherical Radiation O -rop TR RO -YG| L7004 <T@} 70 -70
4200|Alm. Absorption (30% R.H., 60 deg F) ol o -1 -2 -3 6( -13f -32| -58B
4200|Sgurca Sound Lavel Conlribution 44 42 37 28 23 16 8 0 0 26
G) PWL aof Dehy. Regen. Units/Skid {2 Units) 1051 1191 102 a5 92 a0 82 BB a2 98
NR of Noise Gonlrol ] 0 0 0 0 0 0 0 0
Misc. Atten, {Shielding andfor Land Contour} 0 -1 -2 -3 ] -5 -6 -8 -8
4200|Hemispherical Radiation SF0[ 70| 7o -TQ| -70| -FO| -70 70 =70
4200)Atm. Absorplign (30% R.H., 60 dag F) a 0 -1 -2 -3 -G 13| -32] -80 Cale'd
4200|Source Sound Laval Condribullon 24 kL] 29 20 15 El a Q [ 18 Lden
Esl'd Total Sqund Conlribulion of Stalion al lhe ClosestNSA | 48 | 47 | 46 | 38 | 29 | 23 | 21 0 0 34.3 | 41.9
[Est'd Ambient Naise Level al the Closest NSA: Note (1) | 60 | 62 | 45 | a1 | 35 | 30 | 28 | 25 | 22 [ 38.3 | 450 {
|Est'd Sound Level of Station + Ambient NoisaLevet | 60 | 53 | 49 [ 43 | 36 [ 31 [ 20 | 25 | 22 | 39.8 | 465 |
Potential increase in sound level (indBk | 1.5

Table A: Klirby Hill Gas Storage Facility: Est'd Sound Contribution at the Closest NSA, located approx. 4,200 feet

Sautheast of the Compressor Building, assuming Operation of 4 Engine-Driven Compressor Unlts,

Also, the Est'd Total Sound Level {.¢., Sound Centribution of Facilty plus Est'd Amblent Nolse),

Nota (1) Esld {lypleal) ambient sound leva! at the restdences located around the propased facilily.

Tite: \ProlEncailodl | lahdiagee-Jird T Tuhnasty=2e of Kiby Hil Gan Stnagae Slaton.dy

NOTE: Muffler DI & Equipment PWL values on thls spreadshest shauld ngt be used as the specifled values.
Refer to "Nolse Control Measures” sectlon in repart ar other company spacliications for actual specified values.
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Hoover & Keith Inc,
Lodi Gas Storage, LLC — Proposed Kirby Hifl Gas Storage Facility H&K Job Na. 3711
Resllts of Noise Impact Analyses for the Facility H&K Report No, 1914 {07/08/03)

Source Mo JSOURCE PWL & ESTIMATED SOUND LEVEL | PWL or SPL in dB Per Octave-Band Center Froguency (Hz) A=YV
& Dist {Ft) QONTRIBU?'IONS AT SPECIFIED DISTANCE 3154 &2 125 [ 250 | 500 | 1400 | 2000 | 4000 | 3000 | Lavel
1) PWL of Engines/Compressors ingide Building 120 F 120 124 124 20| 1Mg| 48] 116 112 125
Attanuation of the Building -5 8] 12 6} 227 28) 2] 25| -28
Mise. Allen. {Shielding and/or Land Centour) It} -1 -2 -3 -4 -5 -5 -8 -8
1800| Hemispherical Radiation 63! 63| -83| -B3 <63 53] 63} -63 -63
1800 Atm. Absorption (30% R.H., 60 deg F) M] Q o] -1 -1 =3 S0 -14 -25
1800{Source Sound Level Contribution 51 48 47 41 L] 20 12 3} o 36
2) PWL of Unsilenced Engtne Exhausl {4 Units} 128§ 134 | 146 138 | 132 | 132 130} 118 | 1O 137
Alten, of Noise Conlrol (Muffler for each Engine) | -18 -200} -23| -30! -36¢ -35| 20| 25 -20
Misc. Allen, {Shielding and/or Land Conlour) o 0 0 Q 0 o 0 0 0
1800} Harnspherical Radiation B3] 83| B3 63| 6| B3] 63| -B3| -63
1800{Alm. Absarption (30% R.H., 50 deg F) 0 0 [t} -1 -1 -3 S 14| 25
1800 Source Sound Levsl Contribution 47 51 52 42 33 21 2 17 kl Ll
3) PWL of Engine Air Inlake with Filter {4 Units) 80 78 az 85 a2 351 10| 105 95 112
NR of Noise Contral 0 0 0 s} o 0 0 o} 0
Misc, Alten. (Shislding andior Land Contour) 0 -1 -2 -4 -8 -8 A -0} -10
1800|Hemisphericat Radiation -gal -63{ 63| 637 -63; 83| 82| -63| -63
1800 |Atm. Abgarption {30% R.H., 60 deg F} a 0 al .- -1 -3 S5 14 w28
18003 Source Sound Level Gontribulion 17 14 17 17 22 21 33 19 0 34
4) PWL of Abaveground Gas Piping (Unlagged} 1081 108 | 166 102| 100 100 98 95 95 106
Allan. of Nuisa Conlrol 5} o s} 0 0 0 ¢ 0 0
Mize, Allen. {Shielding andfor Land Conour) 0 -1 -2 -4 B -8 S| -10| -0
1800 |Hemispherlcal Radlalion 63 63| 83| 63| 63| -63| 63| -83| .63
1300 [Alm. Absorption (30% R.H., 60 deg F} 1] s} 0 -2 -1 -3 S| 14| -25
1000 Source Saund Lava! Conttbution 45 44 41 33 20 26 21 12 0 32
a) PWL, of Engine Utility/Gas Coolar (4 Unilg) 115 M2} 110 ] 108| 102( 100 98 95 92 106
MR of Noise Conlral 0 0 0 0 0 0 [t} 0 a
Misc. Adfen, (Shielding andfar Land Conlour) 0 -1 -2 -4 -6 -8 S -t 10
1800|Hamispherical Radiation 63| 631 B3| -63{ -63| 63} -83| 63| -G
1800 )Atm. Absorption {30% R.H., 60 dag F) ] 0 o] -1 | -3 -5 14| 28
18001Scur¢e Sound Leve) Contribution 52 48 45 37 32 26 21 g 0 35
G} AWl of Dahy. Ragen. Units/Skid {2 Units) - 105 | 110 | 102 95 g2 96 92 §8 g2 B8
NE. of Naise Control 1] 0 Q 0 0 1] \] 1] 1]
Mise. Alten, {Shislding andfor Land Contour) Y ~1 -2 -3 i -5 B -8 -8
1800 |Hemispherical Radration 63| 63| 63| -63! 63| 63} 63| -B3| -G3
1800(AlM, Absorplion {(30% R.H., 60 deg F) 0 3} a -1 -1 -3 S -4 -25 Cale'd
18083 {Source Sound Level Contribution 42 46 37 28 24 19 18 q 1] 28| Lden
Est'd Contribution of Facility at the Narth Praperty Line 56 | 5% [ 54 |46 | 38 [ 34 |36 | 21 3 435 | 502

Table B: Kirby Hill Gas Storage Facility; Est'd Sound Conlribution of the Facllity at the Closest Property
Line of the Faclilly {i.e., North Proparty Line, iocated approx. 1,800 Feet from the Compr. Bldg.)

NOTE: Muffier DIL. & Eguipment PWL values on thls spreadshest should not be used as tha specified values,
Refer to "Noise Cantral Measures"” section in report or othar company speclfications for actual specified values.
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Lodi Gas Sforage, LLC - Proposed Kirby Hill Gas Storage Facilily

Results of Nolse [mpact Analyses for the Facility

Hoover & Keith Ine.

Ha&K Job No. 3711

H&K Report No. 1914 (07/08/05)

DistiFyor  |SOURCE PWL & EST'D SQURCE SOUND BPL or PWL in dB Par Qctave-Band Gunter Freq. (Hz) | A-WL.
Calevtatlan |JCONTRIBUTIONS AT SPECIFIED DISTANCE 31.5¢ 63 f 125 { 250 [ 500 | 1000]2000| 4000 | 8000 | Level
PWL of Drill Rig during Orifling Operalion: Nota (1) | 125 | 122 | 118 ] 1081 Hi0| 192 | 112 105 | 100 M7
Misc. Alten, (.., Shielding andfer Land Gontour) 21 4] 5| -6}f -8| 127 «15] 15| -15
6800| HMermispharical Radiation AF4) <74 T4 14 W74 T4 4| T4} T4 Cale'd
6000 | Atm. Absorplion (30% R.H., 60 dag F}) -1 -1 -3 Si =10 -t7 | 41| -68 |-102 lden
Est'd Sound Contributlon of a Wel| Drllling Operation 48 {43 135 123 |18 | B 0 0 0 |23.3]30.0

IMaas’d Ambient Ngise Level at Closest NSA: Nale (2)

| 6o [ 52 as { a1 [ 35 | a0 |

28 | 25 | 22 | 38.3]450 ]

Estd Sound Lavel of Driki Operation + Ambiant Noise Loval | 60 | 53 | 45 | 41 | 35 | 30 | 28 | 26 | 22 | 38.5] 45.2]
Potential tngraase in sound level (in d) 0.2

Table C; Kirby Hill Gas Storage Facility: Est'd Sound Contribution of a Typical Drill Rig Operation at the

Closest NSA {l.e., Residence located approximately 6,800 Feet ESE from the Well Sita).

Note (1) Esl'd maximum unweighted octave band sound power levels (PWiLs) and A-wt. PWL of a wall drilling operalion based
on field saund lests by H&K an a similar lype of drilf rig expected lo be ulilized at these well drilling sites.

Nota (2} Esl'd (typical} ambient sound level at lhe residences locatad around the progosed facility.
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Hoover & Keith Inc.

Lodi Gas Storage, LLC — Proposed Kirby Hill Gas Storage Facility H&K Job No, 3711
Resulls of Noise Impact Analyses for the Facility H&K Report No. 1914 {07/08/05)
Equipment Est'd A-Wt. | Resulling A-WL | Assumed Max. | Est'd Max, A-Wt.
Type of Power Rating [ Esl'd Number § Sound Levet | PWL of Single | Mo. Operating | PWL or Sound
Equipmant or Capacity Requirad also Rt * Piece of Equip. | 2t One Time | Level of Equip.

Dissel Generator | 250 lo 400 HP 1to2 81 dBA 113 dBA 1 113

Bulldozer 250 to 700 HP ito2 85 dBA 117 dBA 1 117

Grader 450 ko 600 HP tlo2 85 dBA 117 dBA 1 117

Backhoe 130 to 210 HP 1102 80 dBA 112 dBA 1 112

Front End Loader | 140 to 250 HP 1le2 85 dBa, 117 dBA 1 117

Truck Loaded 40 Tan As needed 88 dBA 120 dBA 2 123
Est'd Total Maximum A-VWt. PWL (dBA) of All Construclion Sile Equipment 126
Alten. {in dB) due to Hemispherical Sound Propagation al Closest NSA (4,200 Ft.) =70 Calc'd
Est'd Atten. {in dB) due 1o Air Absorption (30% R. H., 60 deg F.) & Land Conlour -22 Len **
Est'd Sound Lavel (dBA) at the Closest NSA Considering a 34 41
Maximum Number of Equipment Operating at One Time dBA dBA

Table D: Kirby Hills Gas Storage Facility: Est'd Sound Contribution at the Closest NSA (lL.e,, approx.

4,200 Ft, SE of Site) during Construction Activity at the proposed Compressor Station.
Sound Contributlon assumes Operation of the "Loudest" Equipment during a Time Frame
with the Largest Amount of Equipment QOperating (e.g., Site Grading & Clearlng/Grubbing})

* Nole: Noise Emission Levels of cunslrixtl:lion equipment based on an EPA Report (meas'd sound data [or a railroad
conslruction project} and measured sound data in the field by H&K or olher published sound dala.

** Nate: Cale'd CNEL via the est'd sound lavel assumes evening or nightlime drilling activities, which may nol be
necessary for soime of the wel! siles.
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Hoover & Keith Inc.
Lodi Gas Storage, ILLC — Proposed Kirby Hill Gas Storage Facility H&K Job No. 3711
Results of Noise Impact Analyses for the Facility H&K Report No. 1914 (07/08/05)

APPENDIX A: DESCRIPTION OF THE ANALYSIS METHODOLOGY AND THE
SOURCE OF SOUND DATA FOR THE COMPRESSOR STATION

ANALYS|S METHODOLOGY (COMPRESSOR STATION}

n general, the predicted sound level contributed at the closest NSA by the equipment associated with the
compressor station was calculatad as a function of fraquency from estimated oclave-band sound power
levels (PWLs) for each significant sound source. The following summarizes the analysis procedure:

¥ Initlally, unweighted octave-band PWLs of the significant noise sources associated with the
compressor station were determined from actual sound level measurements perfarmed by H&K at
sirnilar type of gas compressor facllities.

» Then, expected noise reduction {NR) or attenuation in dB per octave-hand frequency due o any
noise control measures, sound propagation (hemispherical radiation), atmospheric sound absorption
and/or sound shielding were subtracted from the unweighted octave-band PWLs to obtain the
unweighted octave-hand sound pressure levels (SPLs) of each nolse source.

Since sound shielding by buildings can infiuence the sound level contributed at the NSAs, we also
included the sound shielding due to buiidings, if appropriate. The sound attenuation effect due to

vegetation or land contour were typically not considered in the analyses since there appears to be
limited amount of vegetation (e.g., trees) or hills between the site and the nearby NSAs.

¥ Finally, the rasulling estimated octave-band SPLs for all noise sources associated wilh the
compressar station (with noise control and other sound attenuation effects) were logarithmically
summed, and the tetal octave-band SPLs were corrected for A-weighting to provide the estimated
averall A-wt. sound level contributed by the station at the closest NSA. The predicted unweighted
octave-band SPLs and the A-wi. sound level of the station at the closest NSA was ulilized to estimale
the station noise contribulion at the other nearby NSAs that are more distant that the closest NSA.

ANALYSIS METHODOLOGY (NOISE ATTRIBUTABLE TO A ELOWDOWN EVENT)

The noise resulting from a blowdown event was estimated by using the “inverse-square law” and included
some attenuation due to atmosphetric scund absorption. Censequently, the estimated noise of a
blowdown event at the receptor {closest NSA) was calculated as foliows:

SPL (receptor)= (Blowdown SPL at R1) - 20*log(R2/R1)~ Atm. Atten.= 70 dBA-~ 20*log (4200/300) ~12 dB = 35 dBA
Where: R1 = Distance of Specified Blowdown Noise Level Requirement {i.e., 300 ft.)
R2 = Distance of the Receptor from the Blowdown Silencer (4,200 f.)
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Hoover & Keith Inc,

Lodi Gas Storage, LLC ~ Proposed Kirby Hill Gas Storage Facility H&K Job Mo. 3711
Resuits of Noise Impact Analyses for the Facifity H&K Report No. 1914 (Q7/08/05)

SOURCE OF SOLUND DATA [COMPRESSOR STATION)

The following describes the source of sound data used for estimating the source sound levels and/or the
source PWLs for the compressor station equipment (e.g., engines/comgressors, associated equipment
and components) and gas hlowdown event,

(1)

(3)

(5)

Engine exhaust PWL were calculatad from sound data measured in the field by H&K on a similar
type of engines to be wlilized af this facility. The DIL values for the exhaust muffler used in the
analysis are generally lower than the recommended values in order that the noise design
ahalysis incorporates an acoustical “margin of safety.”

Thea estimated PWL of equipment inside the building {i.e., engines & compressors andfor other
equipment inside the building) was caiculated from sound data measured by H&K on similar
cornpressor instaltations.

The noise radiated from aboveground gas piping is primarily a result the noise generated by the
gas compressors. Measurement of both near field and far field sound data on gas piping is
presumed to be an accurate method of quantifying the nolse associated with the gas piping, and
consequently, the estimated PWL values for gas piping used in the analysis were determined
from near field and far field sound data by H&K on gas piping conligurations similar to the
anticipated gas piping design of the proposed compressor units.

The estimated PWL for jacket-water (JW) coolers and gas coolers were designated fo meet the
design noise goal. Note that the estimated PWL for the JW coolers utilized in the acoustical
analysis assumes some noise associated with jacket-water piping.

The noise levei for the coolers used in the acoustical 2nalysis is generally higher than the sound
level requirement in order that the noise design analysis incorporates an acoustical “margin of
safety.” In addition, there can be other noise associated with the coolers that is not directly
related to the operation of the cooler fans (e.g., noise of the JW piping and/or compressor noise
radiated from the tubes of the gas coolers).

The estimated PWL values for the engine air intake were calculated from measured sound data
in the field tests by H&K on simitar engine that will be employed.

The estimated A-wt. sound level of a unit blowdown event, assuming that the blowdeown vent includes a
silencer that meets the specified noise level, was calculated from sound data measured by H&K on
similar type of blowdown operations.
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- Hoover & Keith inc.
Lodi Gas Storage, LLC — Proposed Kirby Hiill Gas Storage Facility H&K Job No. 3711
Resulls of Noise Impact Analyses for the Facility ' H8K Report No. 1914 (07/08/05)

APPENDIX B: ANALYSIS METHODOLOGY AND SOURCE OF SOUND DATA
(DRILLING OPERATIONS AT THE SITE OF A GAS STORAGE WELL)

in general, the predicted sound level contributed by drilling operations at a gas storage well site was
catculated as a function of frequency from estimated unweighted octave-band sound power levels
(PWLs) and A-wt, PWL of the similar type of well drilling operations. The following summarizes the
acoustical analysis procedure:

¥ Initially, unweighted octave-band PWLs of the spedific type of drilling operations were determined
from actual sound ievel measurements on a similar type of drilling operations/equipment expected {o
be utilized at this facliity.

» Then, expected attenuation in dB per cctave-band frequency due to sound propagation
(hemispherical radiation), atmospheric sound absorption and sound shielding (e.g., attenuation due
to forest/trees and land contour, if appropriate) were subtracted from the unweighted octave-band
PWLs o obtain the unweighted octave-band sound pressure igvels (SPLs) of the drilling operalions.

¥ Finally, the resulting estimated total unweighted octave-band SPLs for the drilling operaticns,
including sound attenuation effacts, were logarithmically summed and corrected for A-weighling fo
provide the estimated overall A-wt. sound leval coritributed by the drilling operalions at the specified
distance(s).

The estimated sound level contribution of the drilling operations/rig is based primarily on measured sound
data by H&K at drilling rigs with similar type of equipment expected to be used at the site. For reference,
the following describes the primary equipment and other items (e.g., potential noise sources) associated
with a typical drilling rig.

Crawwarks: englne-driven hydraulic power unit (e.g., 300 HP CAT 3406 engine)

Derrick: 118' x 365,000 1b. capacity

Triplex centrifugal mud pumps (e.g., 1,000 HP CAT engine and/or 300-500 HP CAT engine)
Engine-driven electric generator sets (e.g., CAT 300 HP & 430 HP gen sels)

Air compressars (i.e., Ingersol Rand 1250/350, driven by 5G0 HP CAT 3412 engine)
Booster pumps (single stage pump driven by a 200-300 HP CAT 3406E engine)

Mud mixing/cleaning equipment (e.g., 50 HP ¢entrifugal pumps) and water pump

Fluid systems shaile shakers (associated with the mud mixing/cleaning equiprment)
Crane(s}, dozer (CAT D7(), loader(s), backhoe and/or forklift

Engine-driven light plants (i.e., used for nighttime operation)

Y % ¥V ¥V VW WV ¥V VvV V¥

-Page 17-



Hoover & Keith Inc.
Lodi Gas Storags, LLC — Propased Kirby Hill Gas Storage Facility H&K Job No, 3711
Results of Noise Impact Analyses for the Facility H&K Report No. 1914 {07/08/05)

APPENDIX C: ANALYSIS METHODOLOGY AND SOURCE OF SOUND DATA
(CONTRUCTION ACTIVITIES AT THE STATION)

The predicted sound level contributed by the construction-related activity {i.e., construction of the

compressor station) was calculated from estimated A-wt. PWL of noise sources (i.e., construction

equiprment noise) that typically operate during the speciic construction activity. The following

summarizes the acoustical analysis pragedure utilized for the construction activity at the site:

»  Initially, the A-wt. PWL of noise sources associated with the construction activity were determined
from published sound data and/ot actual sound level measurements by H&K, and the tatal PWL of
each noise source {equipment) was based on the anticipated number of equipment operating.

¥ Next, the A-wt, PWL of ali noise sourcaes were logarithmically summed to provide the overall
estimated A-wi. PWL contributed by the construction aclivity. It is assumed that the highest levet of
construction noise would occur during site earth work (i.e., time frame when the largest amount of
construction equipment would cperate).

¥ Finally, the estimated A-wt. sound level of the construction activity at the specific distance was
determined by compensating for sound attenuation due to propagation (hemispherical radiation) and
atmospheric sound absorption, The sound attenuation effect of vegetation or land contour was also
considered In the analysis, if appropriate.

The noise emission ievels of construction equipment were based on an EPA Report {i.e., measured
sound data from railroad construction equipment taken during the Northeast Corridor Improvement
Project) that was summarized in a 1995 Report to the Federal Transit Administration as prepared by
Harris Miller Miller & Hanson Inc, In addition, construction equipment neise emission lavels listed in a
recent publication in the Journal of Noise Contro! Engineering and sound data measured by H&K was
utilized. The following list some references used by H&K to determine construction equipment noise
emission levels;

(1) "Transit Noise and Vibration Impact Assessment”, dated April 1995, prepared by Harris Miller
Miller & Hanson Inc. for the Office of Planning of the Federal Transit Administration,

{2) Erich Thatheimer, “Construction Noise Control Prograrn and Mitigation Strategy at the Central
Artery/Tunnel Project”, J of Noise Control Eng., 48 (5), pp. 157-165 {2000 Sep-Cct).

{3) "Noise Control for Building Manufacturing Plant Equipment and Products”, course handout
hates for a noise course given each year by Hoover & Keith inc,
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Hoover & Keith Inc.

Ladi Gas Storage, LLG - Proposed Kirby Hill Gas Storage Facility H&K Job No. 3711
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APPENDIX D: SUMMARY OF TYPICAL METRICS FOR REGULATION

ENVIRONMENT NOISE AND ACOUSTICAL TERMINOLOGY

{N

(3)

Decibel (dB): A unit for expressing the relative power level difference between acousticat or
electrical signals. it is ten times the common logarithm of the ratio of two related quantities that
are proportional to power. When adding dB or dBA values, the values must be added
logarithmically. For example, the logarithmic addition of 35 dB plus 35 dB is 38 dB.

A-Weighted Sound Level (dBA): The A-wi, sound leve! is a single-figure sound raling, expressed
in decibels (Re 20 uPa), which correlates to the hurman perception of the loudness of sound. The
dBA level is commonly used to measure industrial and environmental noise since it is easy to
measure and provides a reasonable indication of the hurnan annoyance value of the noise. The
dBA measurement is not a good descriptor of a noise consisting of strong low-frequency
camponents or for a noise with tonal components. The A-weighted curve approximates the
response of the average ear at sound leveis of 20 to 50 decibels. The following are the relative
response of A-weighted filter per octave band frequency, and a graph/curve is provided that
shows a graphical representation of the A-wt. filter response per frequency (in Hz).

31,5 63 125 250 500 | 1,000 | 2,000 | 4,800 | 8,000 | 18,000
Hz Hz Hz Hz Hz Hz Hz Hz Hz Hz

-394 dB81-26.2dB |-16.1dB| -86dB | -3.2d8 | 0dB [+1.2dB | +1.0dB| -1.1dB | -6.6dB

RELATIVE RESPONSE,
10 dB

.10 =
”
B /]
‘20 i /

16 315 63 125 250 500 1000 2000 4000 8000 16,000
FREQUENCY, Hz

Background or Ambient Noise: The total noise produsced by all other sources of a given
enviranment int the vicinity of a specific source of interest, and includes any Residual Noise.
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{4) Human Perception of Change in Sound Levs!

(6)

(8)

¥» A3 dB change of sound level is barely perceivable by the human ear
» A5 or 8 dB change of sound leve! is noticeable
* If sound level increases by 10 dB, it appears as If the sound intensity has doubied.

Sound Pressure Level (L, or SPL}). Ten times the commen logarithim to the base 10 of the ratio of
the mean square sound pressure to the square of a reference pressure. Therefore, the sound
pressure level is equal to 20 times the common logarithm of the ratio of the sound pressure to a
reference pressure {20 micropascals or 0.0002 microbar).

Octave Band Sound Pressure Level (SPL): Sound is typically measured In frequency ranges
(e.g., high-pitched sound, low-pitched sound, etc.) that providas more meaningful scund data
regarding the sound character af the noise, When measuring two noise sources for comparison,
it is befter to measure the spectrum of each noise, such as in octave band SPL frequency
ranges. Then, the relative loudness of two sounds can be compared frequency range by
frequency range. As an iilustration, 2 noise sources can have the same dBA rating and yet
sound completely different. For example, & high-pitched sound at a frequency of 2000 Hz could
have the same dBA rating as a much louder low-frequency sound at 50 Mz.

Daytime Sound Level (L4} & Nighttime Sound Level (L) Ly is the equivalent A-weighted sound
fevel, in decibels, for a 15 hour time period, between 07:00 to 22:06¢ Hours (7:00 a.m. to 10:00
p.m.). L,is the equivalent A-weighted sound level, in decibels, for a 9 hour time period, between
22:00 to 07:00 Hours (10:00 p.m. to 7:00 a.m.).

Equivalent Sound Level (Lsq): The equivalent sound level {Lq;) can be cansiderad an average
sound level measured during a period of time, including any fluctuating sound levels during that
period. In this report, the Le, is equal to the level of a steady (in time) A-weighted sound level that
would be equivalent to the sampled A-weighted sound level on an energy basis far a specified
measurement interval. The concept of the measuring Leq has been used broadly to relate
individual and community reaction to aircraft and other environmental noises.

Day-Niaht Sound Level {Ls.): The Ly, Is an energy average of the measured daytime Leq (La) and
the measured nighttime Leg (L) plus 10 dB. The 10-dB adjustment to the L; Is intended to
compensats for nightiime sensitivity. As such, the Ly, is not a true measure of the sound level
but represents a skewed average that correiates generally with past sound surveys which
attempted to relate environmental sound leveis with physiological reaction and physiological
effects. For a steady sound source that operates continuously over a 24-hour period and
sontrals the environmental scund level, an Ly, is approximately 6.4 dB above the measured Ley,
If both tha L4 and L, are measured, then the Ly, is calculated using the following formula:

L‘(n =10 logm(%—i— ] OLd”U + %lo(fm-i-lﬂ])’w]
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{10}  Community Noise Equivalent Level (CNEL of Laen): A metric similar to the Lg, except that a 5 dB

(11)

(12)

(13)

(14}

(15)

adjustment is added to the equivalent continuous sound exposure leve! for evening hours (i.e.,
L,) betwesn 1£:00 to 22:00 hours {7:00 p.m. to 10:00 p.m.) in addition to the 10 dB nighttime
adjustment used in the Ly, For a steady sound source that operates continucusly over a 24-hour
period and controls the envirenmental sound level, the CNEL is appraximately 6.7 dB above the
measured Lqq. IFthe Ly, L {i.e., evening Leq) and L, are measured, then the CNEL is calculated
using the following formula:

Ly (CNELY =10 logm[—lz-%lof“’m + %10{,{.:-}-5))’10 + %IO{L,,4-ID]I10]

L-Percent Sound Levels: The L percent leveis (e.g., Lsy, Leg & L) refer to the A-weighted sound
levels that are exceeded for 90, 50 and 10 percent of the time, respectively, during a sound
measurement period, For example, the 50-percentite exceeded sound leve| is designated to as
Lsp and is sometimes described as the median sound level. The range between the Lygand Lgy
values usually provides a good indication of the variability of the sound ievels during the period of
measurement.

Sound Level Meter (SLM}): An instrument used to measure sound pressure leve!, sound levei,
octave-band SPL, or peak sound pressure level, separately or in any combinations therecf. The
measurad weighted SPL (i.e., A-Wt. Sound Level or dBA) is obtained by the use of a SLM having
a standard frequency-filter for attenuating part of the sound spactrum.

Sound Power Level (L., or PWL): Ten times the common logarithm of the ratio of the total
acoustic power radiated by a sound source to a reference power. A reference power of 2
plcowatt or 10-12 watt is canventionally used.

Tone: A tone is a sound sensation-having pitch, which is a listener's perception of the
frequency (for example, the higher the frequency, the higher the pitch}. For a measured
sound spectrum, a tone is represented as a "pealé” in the spectrum curve. Noise that
contains significant tones is considered a tonal type of noise.

Broadband Noise: Noise comprised of a wide frequency range and not characterized by any tonal
components.

End of Report
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