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1.0 Executive Summary !

Wawayanda Energy Center, LLC, a wholly-owned subsidiary of Calpine
Corporation, (Calpine) is proposing to construct and operate the Wawayanda
Energy Center (Project), a nominal 540-megawatt, natural gas-fired combustion
turbine power plant located in the Town of Wawayanda, New York. As required by
Article X of the Public Service Law, Calpine prepared a comprehensive noise impact
evaluation in accordance with Stipulation 6 and the Noise Impact Assessment
Protocol developed for the Project. As part of the study, ambient noise level surveys
were conducted in June and December 2000, to establish baseline (Log) levels prior
to Project operation. Results showed that average ambient noise levels (Lgp) ranged
from the low 40s to low 50s (A-weighted) at the nearest residences to the Project

site, largely affected by traffic noise from Interstate I-84.

A three-dimensional acoustical model of construction operations was
developed to predict noise levels at the nearest receiver areas for five separate
construction phases. Results showed that construction activities would range in level
(Lgq) from the low-50s to high 60s (A-weighted) at nearby homes. Given that
normal speech intelligibility will be preserved both indoors and outdoors and that
sleep disturbance risk is low during daytime periods, the potential for community

complaint is considered small. Moreover, the Project will employ numerous

! Stipulation 6: NOISE

The Application to be submitted will include a study of the noise impacts of the construction
and operation of the Project, as described and detailed in Attachment 1, the Noise Impact
Assessment Protocol, which is a part of this Stipulation.

I
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administrative techniques and source noise controls in order to limit construction

noise levels at nearby receivers.

The Modified Composite Noise Rating method (MCNR) was used to
establish noise level limits for the Project. This methodology takes into account
many factors including: expected Project noise level; existing background noise level
within the community; character of Project noise (.4., tonal, impulsive); duration,
time of day and season of Project operation, as well as subjective factors such as
community attitude and history of previous exposure. Conceptual noise controls
were determined based on achieving a Composite Noise Rating of C, corresponding
to “no veaction, although noise is noticeable” and to D, corresponding to “sporadic

complaint.”

Results showed that for MCNR C, Project noise levels would range from 31
to 46 dBA at nearby homes, requiring extensive mitigation of the air-cooled
condenser and heat recovery steam generator (HRSG) stacks, a low-noise wet
surface air cooler, high transmission loss power block building and substantial
treatment of ventilation systems. The incremental capital expenditure for these

controls would be approximately $ 1.8 million dollars.

Results further showed that for MCNR D, Project noise levels at the nearest
homes would range from 35 to 50 dBA, requiring extensive mitigation of the air
cooled condenser, and treatment of HRSG exhaust stacks and building ventilation

systems. The incremental capital expenditure for these controls would be
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approximately $ 900,000 dollars. Given these results, Calpine is committed to

establishing a noise level design goal of MCNR C for the Project.

In addition to assessing potential noise impacts using the MCNR analysis,
further evaluations showed that: 1) risk of hearing damage risk is negligible; 2)
interference with sleep, and indoor/outdoor speech is not expected; 3) annoyance
due to low-frequency noise is not anticipated; and 4) there is no potential for
structural damage due to infrasound. Also, results showed that noise levels during
operation of the Project are consistent with guidelines for acceptable levels of
community noise established by federal bureaus such as the Department of Housing
and Urban Development (HUD) and the Environmental Protection Agency (EPA).
Given these findings, the potential for community complaint is low. Finally, noise
levels during operation of the Project will comply with Wawayanda’s “General and

Commercial Industrial Standards™ as proposed in recent zoning code amendments.

A noise level compliance test will be performed when the Project becomes
operational, in order to demonstrate conformance to noise control design goals
established by the New York State Public Service Commission (NYSPSC) for the

Project.

In accordance with the Noise Impact Assessment Protocol established for the
Project, an analysis of cumulative noise impacts associated with construction and
operation of the Orange Recycling Project (Masada Project) and the Wawayanda

Energy Center (WEC) was conducted. Results showed that changes in noise level at
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receivers, relative to noise produced by only the WEC, would range from one (1) to
nine (9) decibels for construction and one (1) to four (4) decibels for operation.
Similarly, an analysis of cumulative noise impacts assoctated with construction and
operation of the Torne Valley Station/Ramapo Energy Project and the Wawayanda
Energy Center was conducted. The analysis showed that no change in community
noise levels, relative to the contribution of noise from construction and operation of
the Wawayanda Energy Center, would result from simultaneous construction and

operation of these facilities.

Finally, noise levels generated during construction and operation of the
Project were compared to noise produced by local activities, such as fireworks
displays, aircraft flyovers and operation of the Orange County Speedway. In
general, emissions produced by the Project will be at or significantly below noise

levels produced by these activities.

2.0 Area Description

As shown in Figure 1, the Project will be located on a 38-acre parcel of land
south of the City of Middletown, and adjacent to the southeast corner of
Dolsontown Road and McVeigh Road in the Town of Wawayanda, Orange
County, New York. Land use in the imﬁcdiatc area 1s mainly agricultural

or commercial with low population density. The nearest noise receiver areas to the
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Project (i.e., residences, schools, public open space, etc.) are identified in

Figure 2.2

3.0 Noise Metric Descriptions

Noise can be described using various scales, similar to measuring temperature
in terms of Fahrenheit or Celsius degrees, or weight in terms of pounds and
kilograms. Moreover, noise can be described using a variety of statistical metrics.
The following section briefly reviews the most commonly used metrics for reporting

environmental noise levels.

3.1 _A-Weighted Levels and Frequency Analysis

The human ear responds to a frequency range from about 20 Hertz to 20,000
Hertz. Since our hearing is not equally sensitive to low and high frequency sound or
pitch, sound level meters are equipped with “A-Weighting” filters to approximate
this irregular response. These measurements are called A-weighted levels (reported
in units of decibels, dBA) and are a customary indicator of perceived loudness.
Figure 3 illustrates some typical A-weighted levels produced by familiar noise

SOurces.

? Stipulation 6.1

A map showing the location of the nearest sound receptors in relation to the Project site,
including the nearest residential, school, and public open space receptor locations;

5
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To further approximate the response of human hearing, sound level meters are .
often equipped with octave band filters. Octave band filters divide the audible range
into nine separate “frequency-bins” much like a prism separates white-light into
bands of different color or wavelengths. Sound levels are sometimes measured using
one-third (1/3™) octave band filters. As the name implies, one-third octave band

filters divide octaves into three additional “bins” for greater resolution.

Octave Band Filter Frequency Ranges

Octave Band Center Frequency Frequency Range
31.5 Hz 22Hz-44 Hz
63 Hz 44 Hz - 88 Hz
125 Hz 88 Hz-177 Hz
250 Hz 177 Hz - 355 Hz
500 Hz 355 Hz - 710 Hz @
1000 Hz 710 Hz - 1420 Hz
2000 Hz 1420 Hz - 2840 Hz
4000 Hz 2840 Hz - 5680 Hz

8000 Hz 5680 Hz - 11360 Hz

3.2  Percentile Levels

Environmental sound levels typically fluctuate, and as a result, percentile or
“exceedance” measurements are often used to quantify them. These metrics take
into account the amount of time an environment is at a given loudness, and allow us
to separate loud, intrusive noises, from steady state or background sounds. For

example, as shown in Figure 4:
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Loo

Sound level measurements may also be reported in terms of
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(“L-Ten”) 1s the level exceeded 10% of the time, that is, levels are
higher than this value only 10% of the measurement time. The L,
typically represents the loudest noise events, such as car and truck

passes and aircraft flyovers.

(“L-Fifty”) is the sound level exceeded 50% of the time. Levels will be
above and below this value exactly one-half of the measurement time,
and therefore the L, is sometimes referred to as the “median” sound

level.

(“L-Ninety™) is the sound level exceeded 90% of the time and is often
called the “background” sound level. Ninety percent of the time,
measured levels are higher than this value, and therefore the Lg,

represents the environment at its quietest periods.

Equivalent Energy Level

<«

equivalent

energy levels” or Lgq. An Lgg is a single number that is “equivalent” to the actual

fluctuating noise level, for any given measurement period. Typically, the Lgq falls

between the L, and L.
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3.4  Day-Night Level

Another metric used to assess community noise is called the Day-Night Level,
o-r Lpn. The Lpy represents a 24-hour measurement of sound within a community,
and is calculated by adding a 10-decibel “penalty” to noises that occur between |
10 p.m. and 7 a.m. This approach considers the potential for increased amoYancc
when people are resting, relaxing and sleeping. The Day-Night Level is the preferred
metric of federal bureaus such as the Depaftmcnt of Housing and Urban

Development (HUD) and the Environmental Protection Agency (EPA).
3.5 Modified Composite Noise Rating

Although not specifically a noise level metric, the Modified Composite Noise
Rating (MCNR) procedure is a widely published method for rating the annoyance
of outdoor noise. Octave band sound pressure levels of the noise expected near a
residential site are plotted over a family of ‘noise level rank curves® (see Appendix).
These curves are labeled “a” through “m™ and are spaced at about 5-decibel intervals.
The highest area into which the predicted noise spectrum protrudes in any octave -
band gives the ‘noise level rank’ of the source. Corrections are then applied to the
‘noise level rank’ to obtain the Composite Noise Rating (CNR) for the source.
These corrections include: existing background noise level within the community;
spccfral character of noise (¢4., tonal, impulsive); temporal character of noise,
(duration, time of day, season), and subjective factors such as community attitude

and history of previous exposure. In conjunctibn with a figure of ‘Estimated

8
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Community Responses’ (see Appendix) the CNR provides the ‘average expected
response from a normal community.” The responses are 1) #o reaction, although noise
15 generally noticeable; 2) spovadic complaints; 3) widespread complaints or single threat of
legal action; &) several thveats of legal action or strong appeals to local officials vo stop noise;
and 5) vigorous action [Ref. 4]. This proccduéc is the preferred analysis method of
the NYSPSC.

4.0 Ambient Sound Level Surveys 3

Two (2) ambient sound level surveys were conducted to quantify and
characterize existing community noise levels in the vicinity of the Project site.
Specifically, sound level measurements were collected to establish baseline levels
(Lgo) at nearby noise receptors, prior to construction and operation of the Project.
Baseline (Lgy) levels were used in the MCNR procedure for assessing potential noise
impact. Measurements were performed during both warm weather (“leaf-on and
insect noise”) and cold weather (“leaf-off and no insect noise”) months. The warm

weather measurement survey was conducted in June 2000 * and the cold weather

} Stipulation 6.2

An evaluation of ambient pre-construction baseline noise conditions, including pure tones, at
the nearest noise receptors, using actual measurement data recorded for 20 minute durations
as a function of time and frequency using a Type 1 precision sound level meter (SLM) and
octave band frequency spectrum analyzer;

* Warm weather results were previously reported in the Preliminary Scoping Statement for the

Project - July 15, 2000.
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measurement survey in December 2000. (Warm weather results were previously

reported in the Preliminary Scoping Statement for the Project).

4.1 Selection of Noise Monitoring Locations

On 20 June 2000 and 13 December 2000, the site and surrounding area was
surveyed to identify nearby noise receptors (residences, churches, hospitals). As
shown in Figure 2, and described below, six (6) locations were selected as spatially

appropriate for obtaining ambient noise readings:

¢ Dolsontown Road East — The nearest residences east (1300 feet) of
the Project site. (Monitoring was conducted at the E-Z Loader

facility).
e Dolsontown Road West — This area is located on a bluff
approximately 1300 feet west of the Project site, and represents the

nearest western residences.

e Dolsontown Road South - The nearest residence south (600

feet) of the Project site. (Cold weather monitoring only).

e Genung Street — This area is located approximately 4,300 feet

northeast of the Project.

10
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e Country View Manor Apartments - This large apartment complex is

located approximately 3300 feet north of the site.

e Ruth Court - A residential area located approximately 4,400
feet north of the proposed Project site. (Warm weather

monitoring only).

4.2  Procedures

Measurements included both attended, short-term (i.e., 20-minute samples
performed during daytime/evening and early morning hours) and unattended, long
term monitoring (i.e., one-hour periods for a minimum of 24 consecutive hours).
Warm-weather, long-term monitoring was conducted in the vicinity of residences
located north and east of the Project site. Cold weather, long-term monitoring was
conducted adjacent to the nearest southern residence, as well as near Country View

Manor.

All warm and cold-weather measurements included percentile sound levels
(Lmax, Ly, Ls, Lo, Lso, Loo, and L) as well as energy average levels (Lgg).
One-third (1/3™) octave band readings were also collected during attended
measurements to identify existing pure tones. Pure tones occur when sound is
concentrated in a narrow band of frequencies, typically perceived as hum, buzz or

whistle-like, in character.

11
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4.3 Instrumentation

All attended, short-term sound level measurements were collected with a
Briiel & Kjzr Model 2260 Sound Level Meter. All warm weather, unattended
measurements were collected with a Briiel & Kjzr Model 2236 Sound Level Meter.
These meters comply with Type 1 precision requirements of the American National
Standards Institute (ANSI) and were field calibrated before and after each

measurement set with a Briiel & Kjzr Model 4231 Acoustic Calibrator.

All cold weather, unattended sound level measurements were collected with a
Briiel & Kjzr Model 2238 Sound Level Meter. This meter complies with Type 2
tolerance requirements of ANSI, (when fitted with the Model 4198 Outdoor
Microphone Probe) and was also field calibrated with a Briiel & Kjer Model 4231
Acoustic Calibrator before and after the long-term deployment. Either the
manufacturer or an accredited calibration laboratory qualified the equipment within
the preceding 12-month period using references traceable to the National Institute
of Standards and Technology. Complete instrument specifications and calibration

certificates are provided in the Appendix.
4.4  Monitoring Results

Early morning background sound levels (Lgg) near the site were generally
controlled by distant traffic noise on Route 1-84 and local traffic along Dolsontown
Road and Genung Street. At residences located further from the Project site, such as

near the Country View Manor Apartments, background sound levels (Log) were
12
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. controlled by mechanical noise from the adjacent sewage treatment facility. As
summarized in Table 1, early morning ambient noise levels (Lgg) collected during
attended measurements ranged from the high 30s to high 40s (A-weighted) at the
nearest residences to the site. As shown in Table 2, ambient noise levels (Lg,)
collected during long-term monitoring ranged from the low 40s to low 50s
(A-weighted) at nearby residences.® In general, no measurement exhibited unusually
strong tonal components, although subjective observations at Country View Manor
indicated the presence of mechanical noise, tonal in nature, produced by the water
treatment facility.

Table 1

Summary of Short-Term Early Morning Ly, Measurements

‘ Location Description Winter | Summer

Dolsontown Road East | Nearest Eastern Residences | 43 dBA | 48 dBA

Dolsontown Road West | Nearest Western Residences | 40 dBA | 49 dBA
| Dolsontown Road South Nearest Residence 42 dBA ---

Genung Street Northeastern Residences | 39 dBA | 41 dBA
Country View Manor Northern Residences 42 dBA | 47 dBA
Ruth Court Northern Residences - 43 dBA

. * Arithmetic average from 10 p.m. to 7 a.m.
13
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Table 2

Summary of Long-Term Ly, Measurements

Location Description Winter | Summer

Dolsontown Road East | Nearest Eastern Residences --- 51 dBA

Dolsontown Road South Nearest Rcsidcncc 46 dBA -

Country View Manor Northern Residences 42 dBA | 47 dBA

5.0 Applicable Noise Level Regulations ¢

Noise produced during operation of the Project is required to conform to

local noise control laws, ordinances and regulations, as well as to limits established

by the NYSPSC, as described in the following section.

¢ Stipulation 6.3

A description of the noise standards applicable to the Project and the noise design goals for
the Project at the nearest noise receptors, including the nearest residential, school, and public
open space receptor locations. The noise design goals shall include dBA levels;

14
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5.1  Local Noise Laws

The Town of Wawayanda has established noise limits in their Performance

Standards for Nonresidential Districts. Specifically,

“ Nose shall not exceed an intensity, as measured 100 feet from the boundaries of
the lot wheve such use is situated, of the avevage intensity, occurvence and duration

of the noise of street traffic at adjoining stveets.”

The Town of Wawayanda Building Inspections Department indicated that

this Performance Standard was ambiguous and difficult to enforce.’

Under Wawayanda’s proposed Zoning Code amendment, a new chapter 195-
19 will be adopted, entitled “General Commercial and Industrial Standards.” Section
195-19D states that noise may not exceed an intensity of 65 decibels [dBA] as

measured 100 feet from the boundaries of the lot where such use is situated.
5.2 New York State Public Service Commission

In accordance with NYSPSC requirements, the Modified Composite Noise
Rating (MCNR)) procedure was used to establish noise level limits for the Project.
This methodology takes into account many factors including: expected noise level of

the Project; existing background noise level within the community; character of

7 Communications between Calpine and the Town of Wawayanda Building Inspections Department.

15
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Project noise (4., tonal, impulsive); duration, time of day and season of Project
operation, as well as subjective factors such as community attitude and history of
previous exposure. Noise controls for the Project were determined based on
achieving both a Composite Noise Rating of C, corresponding to a community
reaction of “no reaction, although noise is noticeable” and to D, corresponding to

“sporadic complaint.”

Although the MCNR method is applied in terms of octave bands, an
equivalent A-weighted noise level can be derived for Composite Noise Rating.
Assuming a neutral adjustment (i.¢., zero) for all factors, Project noise levels are
limited to 46 dBA and to 51 dBA at the nearest residence, school or public open
space, in order to achieve community reactions of “no reaction . . .” and “sporadic

complaint,” respectively.

In addition to NYSPSC standards, Project noise levels were compared to
guidelines established by federal bureaus such as the Department of Housing and
Urban Development (HUD) and the Environmental Protection Agency (EPA).

This comparison is presented in Section 10.0, Project Sound Level Assessment.

16
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6.0 Construction Noise Impact Assessment

As required by the NYSPSC, the potential for construction noise impact was
evaluated. In accordance with the Noise Impact Assessment Protocol, (see Appendix)
equivalent energy levels (Lgq) measured during ambient surveys were compared to
construction noise level estimates at nearby receptors. Where ambient noise
measurements were not collected, estimates of community sound levels have been
provided. For periods when construction noise levels were predicted to exceed
existing Lgq levels by more than 10 decibels, an evaluation of the potential for indoor

and outdoor speech interference, and for sleep interference was conducted.
6.1  Existing Ambient Conditions (Lgg)

Construction of the Project will take place largely during daytime hours and
therefore; construction noise levels were compared to measured/estimated existing
“daytime” equivalent levels (Lgq). For purposes of this section only, daytime is
defined from 7 a.m. to 4 p.m. (i.e., typical construction hours). As shown in Table
3, measured/estimated existing equivalent noise levels (Lgq) ranged from the low-

50s to high-60s (A-weighted) at the nearest receptors.

$ Stipulation 6.4

An evaluation of the impact of construction noise, at the nearest residential, school, and
public open space receptor locations;

17
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Table 3
Measured/Estimated Existing Daytime (7 a.m. to 4 p.m.)
Energy Average Levels (Lgq)

. . . Measured/Estimated
Location Description .

| Existing Lgq
Dolsontown Road East Nearest Eastern Residences 69 dBA
Dolsontown Road West | Nearest Western Residences 61 dBA
Dolsontown Road South Nearest Residence 54 dBA

Monhagen River ~ Nearest Public Space 54 dBA (est.)

Moon School Nearest Public School 53 dBA (est.)
Genung Street Northeastern Residences 68 dBA
Country View Manor | - Northern Residences 53 dBA
Ruth Court Northern Rcsidcnccs 66 dBA

6.2  Construction Noise Level Modeling

An acou‘stical model of construction operations and equipment was developed
using SoundPLAN® Version 5.0 [Ref. 1] and industry standard algorithms [Ref. 2]
to predict noise levels at the nearest receptors. Energy equivalent sound levels (LEQ)A
as well as maximum sound levels (Lyax) were estimated for each of five major
construction phases, including 1) grading and excavation, 2) concrete pouring,
3) steel crcétion, 4) equipment installation and 5) finishing.® Adjustments for
geometrical spreading (hemispherical divergence); atmospheric absorption and

ground effect were included. As shown in Tables 4 and 5, L levels are predicted to

18
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' range from the mid-30s to high-60s (A-weighted) and maximum levels (Ly,x) from

the low-50s to low-80s (A-weighted) at the nearest receptors.

Modeling results showed that during grading and excavation, and steel

erection, construction noise levels may exceed existing equivalent sound levels by
more than ten (10) decibels'® at the nearest southern residence. For all other
locations and construction phases, noise levels are expected to be less than 10-

decibels above existing levels.

| As shown in Table 4, construction noise levels (Lgg) at the nearest southern
! residence are predicted to be no higher than 68 dBA, and therefore normal

conversation (i.e., 95% sentence intelligibility) is expected outdoors as well as

. indoors [Ref. 5].

Although construction noise levels may be higher than typically recommended
to avoid sleep disturbance at the nearest southern residence, most construction
activities will take place during daytime hours when acceptance towards noise is
higher, and the risk of sleep disturbance and interference with relaxation activities is
lower. Given that normal speech intelligibility will be maintained both indoors and
outdoors; and that the risk of sleep disturbance is low during daytime periods; and
that average individuals are usually tolerant of construction noise given its temporary

|
|
‘ nature, the potential for community complaint is small.
|

® Assumes use of blow-down silencing during plant clean out.

. ' Assessment threshold identified in the Protocol, above which further analysis was required.
19
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6.3  Nighttime Construction Noise Levels

Nighttime activities will likely be similar to the “finishing phase” of
construction, which is typically 10 decibels quieter than for other phases. Also, the
size of the nighttime work force may be only 1/3" that during daytime hours,
further reducing sound levels. Finally, since the majority of work (e.g., electrical,
piping, craft work etc.) will probably take place within the generation building, noise
due to construction operations and activities should be significantly attenuated

before reaching the community.

20
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Daytime Ambient Levels (Lgq) versus Estimated Construction Noise Levels (Lgq)

Measured Construction | Construction | Construction | Construction | Construction
or Liq Construction Phase Phase Phase Phase Phase
Location | Estimated | Threshold Lo
Existing | Increase | Threshold Grading/ Concrete Steel Equipment
Lgo Excavation Pouring Erection Installation | Finishing
Nearest
Eastern 69 10 79 61 57 61 56 51
Residences
Nearest
Western 61 10 71 61 57 61 56 51
Residences
Nearest
Southern 54 10 64 68 64 68 63 58
Residence
Nearest 54
Public . 10 64 60 56 60 55 50
(Estimated)
Space
earest 53
.;chml (Estimated) 10 63 45 41 45 40 35
|
‘ Genung 68 10 78 48 44 48 43 38
Street
Country
View 53 10 63 51 47 51 46 41
Manor
Ruth 66 10 76 47 43 47 42 37
Court

21

All table values A-Weighted (dBA)
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Table 5 '

Estimated Maximum Construction Noise Levels (Lyax)

. Grading & Concrete Steel Equipment |_. . ..
Location ) . . . Finishing
Excavation Pouring Erection Installation
Nearest Eastern 76 72 76 71 66
Residences
Neares't Western 76 7 76 71 66
Residences
Ncares{: Southern 83 79 83 78 73
Residences
Nearest
Public Space 75 71 75 70 65
Nearest
School 60 56 60 55 50
Genung 63 59 63 58 53
Street
Country View 66 62 66 61 56
Manor
Ruth .
Court 62 58 62 57 52

All table values A-Weighted (dBA)

7.0 Construction Noise Controls !}

The Project will implement all reasonable noise abatement measures for
normal as well as significant noise-producing construction activities. This may

include the following strategies [Ref 3]:

!! Stipulation 6.5

An identification and evaluation of reasonable noise abatement measures for normal as well
as significant noise-producing construction activities;

22 .
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Where practical and feasible, the site will be configured to minimize backup
alarm noise. For example, construction site access will be designed such that
delivery trucks move through the site in a circular manner without the need to

backup.

To the extent possible, truck loading, unloading, and hauling operations will

be scheduled to minimize noise impact, especially during nighttime hours.
Wherever feasible, local power will be used to limit portable generator noise.
No generators larger than 25 KVA will be used, and where a generator is

necessary, i1t will employ maximum noise attenuation performance.

Wherever feasible, pre-auguring equipment will be used to reduce the

duration of any impact or vibratory pile driving that may be required.
Pre-cast decking or plates on road surfaces will be routinely inspected for
creating unnecessary noise. If required, barrels or signs will be used to detour
traffic away from plated trenches. As needed, transit routes will be graded to
prevent the generation of impact noise by passing vehicles.

Cargo will be secured to prevent rattling and banging.

All equipment will be properly maintained.

23
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o All equipment used on the construction site, including jackhammers and .
pavement breakers, will employ exhaust systems and mufflers recommended

by the manufacturer as having the highest performance.

¢ To the extent feasible, loud equipment and activities will be stationed at the

greatest distance from noise receivers.

¢ The use of public address systems will be limited, except for emergencies and

other safety notifications.

8.0 Project Noise Levels 2

The Project will utlize two (2) combined-cycle gas turbine power trains and .
one (1) steam turbine to generate a nominal electrical output of 540 megawatts.
For purposes of this analysis, General Electric Frame 7Fs were modeled based on the

general arrangements shown in Figurés 5 and 6.

Two three-dimensional acoustical models of the Project were developed using
SoundPLAN® Version 5.0, to determine conceptual noise controls required to
achieve a Composite Noise Rating of C, (“no reaction, although noise generally
noticeable”) and D (“sporadic complaint™) at nearby receivers. Specifically, octave

band sound power level data from General Electric, in-house measurement data and

1> Stipulation 6.6

An estimate of facility sound levels at the nearest receptors during operation of the Project;
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industry-standard prediction algorithms [Ref. 4] were used to establish sound power
levels (PWL) for the noise sources listed in Table 6. Sound power levels provide a
convenient means to describe the total amount of noise produced by a piece of

equipment or radiated by a structure.

Table 6

Project Noise Sources

Sound Power Level
Description
MCNR C Design

Air Cooled Condenser 102 dBA
Gas Turbine Air Inlets 91 dBA/unit
Gas Turbine Exhausts (¢hrough the HRSG stacks) 94 dBA/unit
Gas Turbine Compartment Ventilation Fans 86 dBA/unit
Gas Turbine Exhaust Diffuser Fans 85 dBA/unit

Generation Building Walls & Roof

Containing Gas TurbinessHRSGs/Steam Turbine 78 dbA
Generation Building Ventilation Fans 87 dBA/unit

Gas Pre-Heater Building Walls and Roof 80 dBA
Gas Turbine Step-Up Transformers 94 dBA/unit
Steam Turbine Step-Up Transformer 94 dBA/unit
HRSG Stacks (break-out noise) 85 dBA/unit

Gas Metering Station 89 dBA

Wet Surface Air Cooler 95 dBA
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Source power levels were adjusted for: the reduction of sound with distance .
(geometrical spreading); the molecular absorption of sound by air (air absorption); the
absorption and reflection of sound by the ground (ground effect); and the changes in
source levels with direction (source directivity). Sound levels were further adjusted for
the transmission loss of buildings, as appropriate; and for the shielding effects of

buildings, tanks, and site topography to estimate far-field Project noise levels.

8.1 Results

As shown in Table 7, Project noise levels at the nearest homes are expected to
range from about 31 to 46 dBA, when using equipment necessary to achieve a
Composite Noise Rating of C. Similarly, A-weighted levels are predicted to range
from about 35 to 50 dBA, when using equipment necessary to achieve a Composite .
Noise Rating of D. These results are also presented as a family of sound level contours
in Figures 7 and 8, for MCNR Rating C and D, respectively, and a complete set of

modeling calculations in tabular form can be found in the Appendix.
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Table 7
Predicted (A-Weighted) Project Noise Levels at Nearest Receiver Areas

Location Description MCNR C MCNR D
Dolsontown Road East Ncare§t Eastern 43 dBA 47 dBA
Residences
Dolsontown Road West | 1 carest Western 45 dBA 50 dBA
Residences
Dolsontown Road South Nc:.arest 46 dBA 50 dBA
Residence
Monhagen River Nearest Public 39 dBA . 44dBA
Space
Moon School Nearest Public 30 dBA 35 dBA
School
Genung Street Nortbcasmm 31 dBA 37 dBA
Residences
Country View Manor Northern 36 dBA 41 dBA
Residences
Ruth Court Northern 32 dBA 37 dBA
Residences

9.0 Conceptual Project Noise Controls '?

The following section describes the conceptual noise controls necessary to

achieve a modified Composite Noise Rating of C and D for the Project.

' Stipulation 6.7

An identification and evaluation of reasonable noise abatement measures, including the use of
alternative technologies, for the final design and operation of the Project during all operating

scenarios; :
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9.1 Air Cooled Condenser Levels

Modeling results indicate that the air-cooled condenser (ACC) will require up to
eleven (11) decibels of noise reduction (A-weighted) to achieve a Composite Noise
Rating of C at the nearest homes. For a Composité Noise Rating of D, approximately
four (4) decibels less attenuation will be required. ACC noise reductions will be
achieved with large-diameter, low-speed fans, low-noise gearboxes and drive motors, as

well as by screen walls.

9.2  Combustion Turbine/HRSG Exhaust Stack Levels

Although the HRSGs provide a significant amount of noise attenuation,
approximately thirteen (13) decibels (A-weighted) of additional reduction will be
required to realize a Composite Noise Rating of C. This can be achieved with large,
absorptive-type silencers placed either in the stack, or in the last module of the HRSG.
For a Composite Noise Rating of D, approximately five (5) decibels less attenuation

will be required.
9.3  Transmission Loss of Power Block Buildings
To achieve a Composite Noise Rating of C at nearby homes, the power block

buildings must be constructed from a minimum of 22-gauge steel sheet plus 6 inches

of insulation. For a Composite Noise Rating of D, construction equivalent to pre-
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. engineered building design (i.c., 24 gauge steel corrugated sheet, 4” thick fiberglass

insulation secured with vinyl scrim interior facing) will be sufficient.

9.4  CTG Compartment Ventilation System

For a MCNR of C, the gas turbine compartment and exhaust diffuser enclosure
compartment ventilation fans will require 10 decibels of mitigation beyond that
provided by General Electric’s (GE) Level III Silencing option. For a Composite
Noise Rating of D, GEs Level III silencing option is required.

9.5 Gas Metering Station
. The gas metering station valves will require approximately twenty (20) decibels
noise reduction for a MCNR of C and fifteen (15) decibels noise reduction for a
‘ MCNR of D. This can be achieved by enclosing the valves within acoustic insulated
jackets.

9.6 Building Ventilation Systems

Approximately ten (10) decibels of mitigation will be required for the

ventilation system design (MCNR C or D), assuming rooftop exhausters.
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9.7  Balance of Plant Equipment

In order to achieve MCNR C or D, balance of plant equipment can utilize

“standard designs” commercially available from vendors.
9.8  Start-Up&r Shutdown

During startup of the Facility, minimal steam venting typically occurs.
Nonetheless, all startup vents will be equipped with appropriately sized silencers.
During planned shutdowns of the Facility, no steam venting to atmosphere typically
occurs. Instead, steam produced by the HRSGs temporarily bypasses the steam
turbine and dumps to the main duct of the air-cooled condenser. In order to minimize
noise radiated by the ACC duct during this process, steam turbine bypass lines will be
equipped with appropriately sized diffusers. These specially designed orifice plates
significantly reduce noise emissions generated by turbulent flow and high-pressure

drop.

For unplanned emergency shutdowns, steam may be temporarily vented to
atmosphere. In order to minimize any potential community noise impact during these
rare situations, all safety release vents will be equipped with appropriately sized steam

vent silencers.
9.9  Conceptual Noise Control Costs

Table 8 provides incremental noise control costs to achieve Composite Noise
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Ratings of C and D at nearby receivers. Specifically, Parsons Energy obtained costs for

major equipment and structures (1.¢., air cooled condenser, power generation building,

transformers, etc.) from manufacturers and suppliers. Other costs were developed

from in-house data for similarly designed projects.

Table 8

Conceptual Noise Control Costs

Base Project Cost

Base Project Cost

Equipment Increase To Increase to Data Source
Achieve MCNR C | Achieve MCNR D
Air Cooled $ 900,000 $ 750,000 GEA
Condenser
HRSG Exhaust $ 87,000 $ 38,000 Nooter-Eriksen
Silencer
Step-Up High Efficiency High-Efficiency Peebles
Transformers Design Design Transformers, Ltd
. Niagara Blower
Wet Surface Air- $ 10,000 Standard Design X
Cooler Company
Power Block $ 670,000 Standard Design Parsons
Buldings
CTG Compartment $ 35,000 $ 15,000 General Electric
Fans
. Shannon
Gas Metering $ 15,000 $ 15,000
Station Enterprises
Building $ 59,000 $ 59,000 Moffit Corporation
Ventilation
Estimated $ 1,776,000 $ 877,000

Capital Expenditure
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As shown, conceptual noise control costs to achieve Composite Noise Ratings C
and D are approximately $ 1.8 million and $ 900,000 dollars, respectively. Given these
results, Calpine is committed to establishing a noise level design goal of MCNR C for

the Project.

Acoustical modeling of the Project did not include noise level design margins for
manufacturer’s equipment. Design margins are incorporated during the detailed
engineering phase, by purchasing equipment at least three (3) decibels quieter than
would be dictated by modeling results, to account for 1) inherent modeling
inaccuracies; 2) addition and/or changes to plant equipment; 3) supplied equipment is
louder than specified; 4) meteorological changes in sound propagation, etc. Since the
MCNR method uses octave band levels (versus only broadband levels) design margins
would be applied in each of nine (9) octave bands. Modeling also did not include
octave band tolerances used by equipment suppliers in stating noise level performance
guarantees, (which are also accounted for during the detailed engineering phase).
Given this, Calpine’s commitment to achieve MCNR C is considered a design goal
rather than a guaranteed noise level for the Project, since it may not be possible to
purchase equipment sufficiently mitigated such that a three (3) decibel design margin is
maintained in all octave bands, including tolerances, at all receiver locations, for the

case of MCNR C.
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10.0 Project Noise Impact Assessment 4

This section provides an evaluation of the potential for hearing damage, sleep
interference, indoor and outdoor speech interference, low frequency noise annoyance,

community complaint and structural damage due to vibration or infrasound.

10.1 Hearing Damage

It is generally accepted that exposure to noise levels less than 75 dBA resuits in
negligible risk for hearing damage. Since the highest predicted Project sound level is

50 dBA, (MCNR D - Nearest Southern Residence) or twenty-five (25) decibels lower
than the damage threshold, the risk of hearing damage is negligible.

10.2  Sleep Interference

In order to avoid negative effects on sleep, indoor equivalent (Lgq) sound levels
should not exceed 30 to 35 dBA [Ref. 5]. Tables 9 and 10 provide the expected
interior noise level of residences, based on outdoor levels of Project noise. As shown,
noise reduction for typical northern climate homes is fifteen (15) decibels with partially
open windows, [Ref. 6] and interior noise levels either for a Composite Noise Rating

of C or D will conform to recommended criteria.

14 Stipulation 6.8

An evaluation of the following potential noise impacts: hearing damage; sleep interference;
indoor and outdoor speech interference; use of public open space; low frequency noise
annoyance, as well as community complaint potential; and the potential for structural damage
due to vibration or infrasound;
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Table 9 ()

Analysis of Sleep Interference Potential for MCNR C Design Goal

Location ' Descrintion Outdoor Noise Indoor
P Level Reduction Level
Nearest Eastern
Dolsontown Road East 43 dBA 15 dBA 28 dBA
Residences
Nearest Western
Dolsontown Road West 45 dBA 15 dBA 30 dBA
“Residences
Nearest
Dolsontown Road South 46 dBA 15 dBA 31dBA
Residence
Northeastern
Genung Street 31 dBA 15 dBA 16 dBA
Residences
Northern )
Country View Manor 36 dBA 15 dBA 21 dBA
Residences .
Northern
Ruth Court 32dBA 15 dBA 17 dBA
Residences
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. . Table 10

Analysis of Sleep Interference Potential for MCNR D Design Goal

Location Description Outdoor Noise Indoor
P Level Reduction Level
Dolsontown Road Nearest Eastern
47 dBA 15 dBA 32dBA
East Residences
Dolsontown Road Nearest Western
50 dBA 15 dBA 35 dBA
West Residences
Dolsontown Road
Nearest Residence 50 dBA 15 dBA 35 dBA
South
Northeastern
Genung Street 37 dBA 15 dBA 22 dBA
Residences
Country View
Northern Residences 4] dBA 15 dBA 26 dBA
Manor
Ruth
Northern Residences 37 dBA 15 dBA 22 dBA
Court

10.3 Indoor and Outdoor Speech Interference

Speech spoken in relaxed conversation is intelligible when background

(1.e., Project) sound levels are at or below 55 dBA (Lgg) [Ref 5]. Since the highest

predicted Project noise level is 50 dBA at the nearest residence, no interference with

outdoor speech is anticipated.

To be able to hear and understand spoken messages indoors, it is recommended

that sound levels do not exceed 35 dBA (Lgq). As shown in Tables 9 and 10, noise
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levels within homes either for an MCNR Reaction Rating of C or D will conform to .
this recommended criterion, and therefore no interference with indoor speech 1s

anticipated.
10.4 Use of Public Open Space

The effects of Project noise on public open space were evaluated in terms of
outdoor speech interference. Speech spoken in relaxed conversation is considered
intelligible when background (i.e., Project) sound levels are at or below 55 dBA (Lgg).
As shown in Tablc 7, the highest predicted Project noise level at the nearest open
public space (Mophagcn River) is 44 dBA, and therefore no interference with outdoor
speech in public open space is anticipated.

10.5 Low Frequency Noise Annoyance

Low frequency airborne sound is sometimes characterized as “pulsating” when
sound pressure levels are at least 70 to 75 dB in the 31.5 Hertz octave band [Ref. 4].
Since the maximum level of Project noise at the nearest residence is predicted to be

about 69 dB in this band, low-frequency noise annoyance is not anticipated.
10.6 Community Complaint Potential

Community complaint potential was evaluated in terms of applying the

Modified Composite Noise Ranking procedure, to achieve a community reaction of C
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(“no reaction, although noise is generally noticeable”) and D (“sporadic complaint™). It is

useful to review the original authors’ descriptions for these reactions [Ref 4].

“At the low end of the scale (i.e., Reaction C) is the region where no reaction is
observed. The people in the community are not sufficiently disturbed to complain to
those responsible for the noise or to municipal authorities. Many of the residents
probably do not notice the noise, but others may be somewhat disturbed. Careful
questioning or observation of an insider would bring the attitudes of these people into

the open.

The next point on the scale, ‘sporadic complaints,’ (i.e., Reaction D) describes
the situation in which some residents in the community are sufficiently disturbed to
voice their opinions to those responsible for the noise, by means of telephone calls,
letters, or the like. However, the complaints are not, for the most part, persistent. If a
substantial number of residents in the community were to complain, and if some of the
complaints were persistent, the point on the scale marked ‘widespread complaints’ (i.e.,

Reaction E) would be reached.”

Project noise will be limited to a level such that a Composite Noise Rating of C
or D will be achieved at the nearest receivers. As such, the potential for complaint is

considered low.
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10.7 Structural Damage due to Vibration or Infrasound .

Structural damage potential was evaluated in terms of airblast criteria for surface
mining activities, (i.e., air blasts often contain high levels of low-frequency noise).
Airblast levels limited to 105 decibels (C-Weighted) are considered sufficiently low to

eliminate any risk of damage to residential structures [Ref. 7].

Similar to A-weighting filters found in sound level mctérs, C-weighting filters
account for the human ear’s response at higher sound levels, and when sound contains
greater low-frequency content. As shown in Table 11, Project noise levels (C-
weighted) at the nearest receiver areas are predicted to range from 52 to 69 dBC, or

significantly below the recommended criterion of 105 dBC.
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Table 11

Predicted (C-Weighted) Project Noise Levels at Nearest Receiver Areas

Location Description MCNR C MCNRD Criterion

Dolsontown Road NC:II'C?t Eastern 64 dBC 67 dBC 105 dBC
East Residences

Dolsontown Road Ncarcs.t Western 65 dBC 68 dBC 105 dBC
West Residences

Dolsontown Road Ngarcst 67 dBC 69 dBC 105 dBC
South Residence

Monhagen River Ncar;;;fc“bhc 61 dBC 63 dBC 105 dBC

Moon School | 1yearest Public 52 dBC 55 dBC 105 dBC

School

Genung Street Northeastern 54 dBC 57 dBC 105 dBC
Residences

Country View Northern 57 dBC 60 dBC 105 dBC
Manor Residences

Ruth Court Northern 54 dBC 57 dBC 105 dBC
Residences

10.8 MCNR Analysis *°

As stated in the Protocol, the potential for community noise impact was assessed
using the Modified Composite Noise Rating procedure. This methodology takes into
account many factors including: expected level of Project noise; existing background
noise level within the community; character of Project noise (e.4., tonal, impulsive);

duration, time of day and season of Project operation, as well as subjective factors such

'* Stipulation 6.9

A ranking for the operation phase, using the Modified Composite Noise Rating (“CNR?”)
method, at the nearest residential, school, and public open space receptor locations. At a
minimum, the application will include an assessment of achieving a CNR rating of “C”;
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as community attitude and history of previous exposure. In general, the most critical
receivers for this evaluation were Dolsontown Road South and Dolsontown Road
West. Table 12 summarizes the analysis results, and as shown, Composite Noise
Ratings are predicted to range from A to D, corresponding to “no reaction, although

notse 15 generally noticeable” to “spovadic complaint.” 16
J Y

Table 12
Predicted Composite Noise Ratings
Location Description MCNR C MCNR D
P Design Goal Design Goal

Dolsontown Road East Ncarcs_t Eastern B C
Residences

Dolsontown Road West NcarcsF Western C D
Residences

Dolsontow1117Road Nearest Residence C D

South
Monhagen River'® Nearest Public B C
Space
Moon School Nearest Public A A
School
Northeastern

Genung Street Residences A B
) Northern

Country View Manor " Residences A C

Ruth Court Northern A B
Residences

' It has been suggested by one author [Ref. 8] that hundreds of individuals withina community may
need to be exposed to the same level of noise before rating procedures such as the CNR method can be
applied with reasonable statistical confidence.

"7 Predicted using background (Lg,) sound levels obtained at Dolsontown Road South.

'* Predicted using background (Ly) sound levels obtained at Ruth Court.
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10.9 HUD Guidelines

Noise from the Project was also evaluated in terms of recommended guidelines
established by federal agencies such as the Department of Housing and Urban

Development (HUD) and the Federal Environmental Protection Agency (EPA).

HUD considers sites where Day-Night sound levels do not exceed 65 dBA, to
be acceptable for housing. The Day-Night sound level, or Lpy, represents a 24-hour
measurement of noise within a community. More specifically, the Lpy adds a ten (10)
decibel penalty to all noises that occur from 10 p.m. to 7 a.m., to account for the
potential of increased annoyance when people are relaxing, resting and sleeping. The
highest predicted Lpy during operation of the Project is 56 dBA (MCNR D) or
significantly below the recommended HUD criteria (65 dBA) for acceptable sound

levels.

10.10 EPA Guidelines

The Federal Environmental Protection Agency (EPA) indicates that exposure to
sound levels at or below Ly = 55 dBA is satisfactory to “protect the public health and
welfare with an adequate margin of safery,” since it will not produce significant speech
interference either indoors or outdoors, and will lead to negligible community reaction,
complaints or annoyance in average communities. Given a Project Ly ranging from
52 dBA (MCNR C) to 56 dBA (MCNR D) Project emissions at nearby homes will be

consistent with EPA guidelines for acceptable levels of noise.
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10.11 Town of Wawayanda - Zoning Code Amendment

Under Wawayanda’s proposed Zoning Code amendment, a new chapter 195-19
will be adopted, entitled “General Commercial and Industrial Standards.” Section 195-
19D states that noise may not exceed an intensity of 65 decibels [dBA] as measured
100 feet from the boundaries of the lot where such use is situated. Noise levels

generated during operation of the Project will comply with this proposed amendment.

11.0 Post-Construction Noise Evaluation Studies *°

A noise level compliance test will be performed to establish conformance with

noise control design goals for the Project.
11.1 Field Testing - General

The test will be conducted largely in accordance with ANSI B133.8-1989, (Gas
Turbine Installation Sound Emissions) ANSI/ASME PTC 36-1985, (Measurement of
Industrial Sound) ANSI S1.13, (Methods for Measurement of Sound Pressure Levels).
Readings will be obtained during periods of maximum noise from the Project and
when non-Project related sounds are least intrusive, (such as noise from other industrial

activities, vehicle passes, pedestrians, etc.).

1° Stipulation 6.10

A description of post-construction noise evaluation studies that will be performed to establish
conformance with operational noise design goals;
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Measurements will be collected during compatible weather conditions, (wind
velocity less than 10 mph, temperatures greater than 25°F, and no appreciable
precipitation or presence of wet pavement in the test areas). Local meteorological data
including temperature, humidity, wind speed, wind direction and cloud conditions will
be reported. Also, observations of noise sources controlling the measured sound levels

will be noted.

A microphone windscreen will be used for all tests. The microphone and/or
sound level meter will be tripod or otherwise mounted to allow for a five-foot
separation between the microphone and the operator, and between the microphone

and the ground.

Prior to the test, the combustion turbines, steam turbine, air-cooled condenser
and all auxiliary support equipment such as pumps, blowers, compressors, etc. will be
confirmed to be operating at representative test conditions. In addition, an acoustical
field calibration of instruments will be conducted prior to and following the

measurement program.

11.2  Performance Test Instrumentation

All measurements will be made using precision real time sound analyzers and
microphones conforming to Type 1 provisions of ANSI S1.4 (Specification for Sound
Level Meters - Type 1). Sound level calibrators will have an accuracy of + 0.3 dB and

all measurement equipment will be qualified within the preceding 12-month period by
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a calibration laboratory and/or by the manufacturer using reference standards traceable

to the National Institute of Standards and Technology (NIST).
11.3 Performance Test Sound Level Measuvrements

Project noise levels will be steady state to slowly fluctuating, and therefore,
short-term (15-second to several minute) sound level measurements will be used to
assess compliance. Numerous Lgq broadband levels, (A-Weighted) or appropriate Ly
levels using the slow time response of the meter will be manually collected at the
nearest receiver areas. The measured sound levels will be corrected for the effect of
pre-existing ambient levels at each location, as described in Section 11.4. The
corrected far-field sound levels will be used to assess compliance with NYSPSC noise

control guidelines.
11.4 Baseline Sound Level Measuvrements

Prior to, or following the Performance Test Measurements, at such time when
the gas turbine and all associated equipment are inoperative, baseline Lgq sound level
measurements or appropriate Ly levels using the slow time rcspoﬁsc of the meter, will
be manually collected at all selected test positions. For purposes of compliance
assessment, the background or baseline sound levels, (i.e., ambient levels without the
gas turbine and associated equipment operating) will be logarithmically subtracted
from the Performance Test Sound Levels, to derive the sound level contribution of

only new equipment.
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. 11.5 Compliance Assessment

If background corrected Performance Test levels are within = 3 dBA [Ref. 9] of

NYSPSC requirements, noise emissions from the Project will be judged as conforming

to regulatory guidelines.

11.6 Reporting

A comprehensive test report will be submitted to the NYSPSC within sixty-days

of completing final field measurements. The report will include:

A brief description of survey measurement procedures.

e A scaled plot plan indicating the Wawayanda Energy Center boundary

‘ lines and sound measurement locations, cross-referenced to data tables.
e Nomenclature and serial numbers of all test equipment.
e Calibration certificates for all sound level instruments.

o Tables and/or graphs listing measurement time of day, duration of

measurements, Project operating conditions, and test meteorology.

o Tables and/or graphs reporting baseline and background broadband A-
. weighted levels.
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¢ Data analysis.

e Assessment of Project compliance and summarized results.

11,7 Schedule

The Noise Performance Test will be conducted within sixty (60) days of
commercial operation of the Project. Appropriate personnel at NYSPSC will be
notified within one (1) week of the test date, for purposes of witnessing the

measurements.

12.0 Cumulative Associated Noise Impacts 2°

As stated in the Protocol, an evaluation of the cumulative noise impact

associated with the proposed Project and the Masada Project was conducted.

12.1 Masada and Wawayanda Cumulative Construction Noise Impact

No document reviewed, including the Masada Project FEIS and DEIS;
Statement of Findings; Permit Conditions or Project regulatory approvals contained an
analysis of construction noise for the Masada Project. Therefore, an estimate of

cumulative construction noise (assuming both facilities were built simultaneously) was

% Stipulation 6.11

The Application will include an evaluation of the cumulative associated multiple facility noise
impacts of the proposed Project and the Masada Project.
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conducted presuming construction noise produced by the Masada Project would be

equivalent to construction noise for the Wawayanda Energy Center. Given this,

changes in noise level at receiver locations (relative to the contribution expected from

the Wawayanda Energy Center only) ranged from one (1) to nine (9) decibels (A-
Weighted), as shown in Table 13.

Table 13

Masada and Wawayanda Cumulative Construction Noise Impact

(Highest Lgq, of any Construction Phase)

Location Description WEC Masada Total | Change™
Dolsontown Nearest Eastern
Road East Residences 61 dBA >0 dBA 61 dBA -
Dolsontown Nearest Western
Road West Residences 61 dBA -55 dBA 62 dBA 1 dBA
Dolsontown Nearest
Road South Residence 68 dBA 51 dBA 68 dBA -
Monhagen River Ncarsc;;fc“bhc 60dBA | 48dBA | 60dBA | -
Moon School | NearestPublic |0 yp 0 53dBA | 54dBA | 9dBA
School
Genung Streer | T\OTHEBIEI |0 4RA 47dBA | 51dBA | 3dBA
Residences
Country View Northern 51 dBA 56dBA | 57dBA | 6dBA
Manor Residences
Ruth Court Northern 47 dBA 54dBA | 55dBA | 8dBA
: Residences

2! Increase relative to the noise contribution expected from the Wawayanda Energy Center (WEC).
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12.2 Masada and Wawayanda Cumulative Operational Noise Impact

Operational sound power levels for the Masada Project were developed based on
stationary and non-stationary equipment noise levels provided in the regulatory
application for the project [Ref. 10]. Sound power levels were adjusted using only
hemispherical divergence and atmospheric absorption, to conservatively estimate the

noise contribution at the nearest receptors surrounding the Wawayanda Energy Center.
As shown in Tables 14 and 15, the change in noise level at receiver locations

(relative to the contribution expected from the Wawayanda Energy Center only)

ranged from one (1) to four (4) decibels (A-Weighted).
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Masada and Wawayanda Cumulative Operational Noise Impact

(Noise Level Design Goal = MCNR C)

Location Description WEC Masada Total | Change”
Dolsontown Nearest Eastern
Road East Residences 43 dBA 28 dBA 43 dBA -
Dolsontown Nearest Western
Road West Residences 45 dBA 34 dBA 45 dBA -
Dolsontown Nearest
Road South Residence 46 dBA 29 dBA 46 dBA -
Monhagen River Ncarscgchc“bhc 39 dBA 27dBA | 39dBA | -
Moon School | Nearest Public | 5 \p 32dBA | 34dBA | 4dBA
School
Genung Streer | D\ortheastem 31 dBA 25dBA | 32dBA | 1dBA
Residences
Country View Northern 36 dBA 35dBA | 39dBA | 3dBA
Manor Residences
Ruth Court Northern 32 dBA 33dBA | 36dBA | 4dBA
Residences

2 Increase relative to the noise contribution expected from the Wawayanda Energy Center (WEC).
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Table 15

Masada and Wawayanda Cumulative Operational Noise Impact

(Noise Level Design Goal = MCNR D)

Location Description WEC Masada Total | Change®
Dolsontown Nearest Eastern
Road East Residences 47 dBA 28 dBA 47 dBA -
Dolsontown Nearest
Western 50 dBA 34 dBA 50 dBA --
Road West )
Residences
Dolsontown Nearest 50 dBA 29 dBA 50 dBA
Road South Residence -
Monhagen River Ncarg;:fﬁ“bhc 44 dBA 27dBA | 44dBA -
Moon School | Nearest Public | 5o o 32dBA | 37dBA | 2dBA
School
Genung Streer | NOTHheastern | a5 qp 25dBA | 37dBA -
Residences
Country View Northern 41 dBA 35dBA | 42dBA | 1dBA
Manor Residences
Ruth Court Northern 37 dBA 33dBA | 39dBA | 2dBA
Residences

% Increase relative to the noise contribution from the Wawayanda Energy Center (WEC).
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. 12.3 Cumulative Project Impact - Ramapo & Torne Valley Facilities **

As stated in the Protocol, an evaluation of the cumulative noise impact

associated with the proposed Project and the Ramapo and Torne Valley Facilities, was

conducted.

Sound power levels for the Ramapo Energy Facility and for the Torne Valley
Station were developed based on noise levels provided in the Article X applications for
each project, [Ref. 11 and Ref. 12, respectively]. Sound power levels were adjusted
using only hemispherical divergence and atmospheric absorption, to conservatively
estimate the contribution of noise at the nearest receivers surrounding the Wawayanda
Energy Center. Since the Ramapo Facility and Torne Valley Station are located

. approximately twenty-two (22) miles from the Wawayanda Energy Center, the

contribution of noise from the former facilities will be imperceptible. An analysis of

construction noise produced similar results.

* Stipulation 15

The Application will include (in addition to the study of cumulative effects of air emissions from'
the proposed Project and existing facilities and the potential for significant deterioration in local
air quality in severe non-attainment areas, as described in Stipulation No.1 and in addition to
the system production modeling, as described in Stipulation No. 14), a study of the cumulative
associated multiple facility impacts of the proposed Project and Torne Valley LLC’s Torne

. Valley Station (Case 98-F-1885) and Ramapo Energy LP’s Ramapo Energy Project (Case 98-F-
1968).
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13.0 Noise Level Comparison to Local Activities '

As stated in the Protocol, a comparison between noise produced by local
activities and noise generated during construction and operation of the Project was

prepared.
13.1 Orange County Speedway

Sound power levels for motor sport noise were developed from measurements
collected at the Orange County Speedway on 14 June 2001. Sound power levels were
adjusted using hemispherical divergence and atmospheric absorption, to estimate the
contribution of noise at the nearest receivers surrounding the Wawayanda Energy
Center. The results are summarized in Tables 16 and 17 for construction and .

operational noise, respectively.
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Table 16
Orange County Speedway (OCS) Noise Levels versus
Wawayanda Energy Center (WEC) Construction Noise Levels

(Highest Lgq of any Construction Phase)

Location Description WEC OCS
Dolsontown Road Ncarc§t Eastern 61 dBA 49 dBA
East Residences
Dolsontown Road Ncarcs‘t Western 61 dBA 48 dBA
West Residences
Dolsontown Road Nearest
South Residence 68 dBA 48 dBA
Monhagen River Nearest Public 60 dBA 47 dBA
Space
Moon School Nearest Public 45 dBA 50 dBA
School
Genung Strect Northeastern 48 dBA 54 dBA
Residences
Country View Northern 51 dBA 52 dBA
Manor Residences
Ruth Court Northern 47 dBA 53 dBA
Residences
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Table 17

Noise Impact Evaluation for the

Wawayanda Energy Center — August 2001

Orange County Speedway (OCS) Noise Levels versus
Wawayanda Energy Center (WEC) Noise Levels for MCNR D Design

Location Description WEC OCS
Dolsontown Road Ncarcs.t Eastern 47 dBA 49 dBA
East Residences
Dolsontown Road Ncarcs't Western 50 dBA 48 dBA
West Residences
Dolsontown Road Nearest
South Residence 50 dBA 48 dBA
Monhagen River | 1 catest Public 44 dBA 47 dBA
Space
Moon School Nearest Public 35 dBA 50 dBA
School
Genung Street Nortbcastern 37 dBA 54 dBA
Residences
Country View No.rthcrn 41 dBA 52 dBA
Manor Residences
Ruth Court Northern 37 dBA 53 dBA
Residences

13.2  Fireworks Displays

No literature was identified regarding the noise level of fireworks displays. For
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purposes of this assessment, a conservative level of 105 dBC was used, equivalent to
the recommended criteria for air blast noise with negligible likelihood to cause
structural damage. As demonstrated in Section 10.7, the highest predicted Project
noise level 1s 69 dBC at Dolsontown Road South for MCNR D or more than 35

decibels lower than conservative noise level estimates of fireworks displays.
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Similarly, the highest predicted construction noise level was 81 dBC at
Dolsontown Road South or approximately twenty-four (24) decibels lower than

estimated fireworks noise levels.

13.3 National Guard C5A Aircraft Flyovers

There 1s a large variability associated with aircraft flyover noise, in part due to
source-receiver distance, aircraft flight mode (takeoff, ramping, landing) aircraft type,
meteorological conditions, etc. For purposes of this assessment, the sound level from
jet flyovers at 3000 feet [Ref. 13] was compared to noise from Project construction
and operation. As shown in Table 18, noise from aircraft flyovers (at 3000-foot
alutudes) ranges from 14 to 33 decibels higher than noise produced by construction of
the Project. Similarly, aircraft flyover noise ranges from 24 to 39 dB louder than noise

generated during operation of the Project.
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Wawayanda Energy Center Construction Noise Levels

Table 18

Noise Impact Evaluation for the

Aircraft Flyover Noise Levels versus

(Highest Linear Lgq of any Construction Phase)

Wawayanda Energy Center — August 2001

Location Description WEC Aircraft Flyover | Difference
Dolsontown Road Ncarc§t Eastern 75 4B 95 dB 20 dB
East Residences
Dolsontown Road NcarcsF Western 76 dB 95 dB 19 dB
West Residences :
Dolsontown Road Nearest
South Residence 81 dB 95 dB 14dB
. Nearest Public
Monhagen River 75dB 95 dB 20dB
Space
Moon School Nearest Public 62 dB 95 dB 33dB
School
Genung Streer | T\oreastern 64 dB 95 dB 31dB
Residences
Country View Northern 67 dB 95 dB 28 dB
Manor Residences
Ruth Court Northern 64 dB 95 dB 31dB
Residences
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Table 19
Aircraft Flyover Noise Levels versus

Wawayanda Energy Center (WEC) Noise Levels for MCNR D Design

Location Description WEC Aircraft Flyover | Difference
Dolsontown Road Ncarc§t Eastern 68 dB 95 dB 27 dB
East Residences
Dolsontown Road Ncarcs.t Western 69 dB 95 dB 26 dB
West Residences
Dolsontown Road Nearest
South Residence 71 dB 95 dB 24dB
Monhagen River | 1 catest Public 65 dB 95 dB 30 dB
Space
Moon School | Tearest Public 56 dB 95 dB 39 dB
School
Genung Street Nortbcastcm 59 dB 95dB- 36 dB
Residences
Country View Northern 62 dB 95 dB 33dB
Manor Residences
Ruth Court Northern 58 dB 95 dB 37 dB
Residences
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STIPULATION NO. 6: NOISE

The Application to be submitted will include a study of the noise impacts of the
construction and operation of the Project, as described and detailed in Attachment 1, the
Noise Impact Assessment Protocol, which is a part of this Stipulation.

Regarding noise impacts, Calpine will provide:

1.

A map showing the location of the nearest sound receptors in relation to the
Project site, including the nearest residential, school, and public open space
receptor locations;

An evaluation of ambient pre-construction baseline noise conditions, including
pure tones, at the nearest noise receptors, using actual measurement data recorded
for 20 minute durations as a function of time and frequency using a Type |
precision sound level meter (SLM) and octave band frequency spectrum analyzer;

A description of the noise standards applicable to the Project and the noise design
goals for the Project at the nearest noise receptors, including the nearest
residential, school, and public open space receptor locations. The noise design
goals shall include dBA levels;

An evaluation of the impact of construction noise, at the nearest residential,
school, and public open space receptor locations;

An identification and evaluation of reasonable noise abatement measures for
normal as well as significant noise-producing construction activities;

An estimate of facility sound levels at the nearest receptors during operation of
the Project;

An identification and evaluation of reasonable noise abatement measures,
including the use of alternative technologies, for the final design and operation of
the Project during all operating scenarios;

An evaluation of the following potential noise impacts: hearing damage; sleep
interference; indoor and outdoor speech interference; use of public open space;
low frequency noise annoyance, as well as community complaint potential; and
the potential for structural damage due to vibration or infrasound;

A ranking for the operation phase, using the Modified Composite Noise Rating
(“CNR”) method, at the nearest residential, school, and public open space
receptor locations. At a minimum, the application will include an assessment of
achieving a CNR rating of “C”;




10.

11.

A description of post-construction noise evaluation studies that will be performed
to establish conformance with operational noise design goals; and

The Application will include an evaluation of the cumulative associated multiple
facility noise impacts of the proposed Project and the Masada Project.




...

: Attachment 1 to Stipulation Number 6:
$ NOISE IMPACT ASSESSMENT PROTOCOL

1. Introduction

This protocol documents the procedures and methods being used to perform a noise
impact assessment for the proposed Project. The assessment consists of determining the
existing noise environment, through a community noise monitoring program, and
computer noise modeling of the construction and operation of the facility noise sources.

2. Noise Sensitive Areas in the Community

Topographic and other maps/aerial photography were reviewed in order to identify
representative noise receptors based on land uses in the area surrounding the proposed
Project. Particular attention was given to identification of representative noise sensitive
receptors (e.g., residences, public open spaces, and schools) in order to assure these
locations are addressed in the noise assessment. A site reconnaissance of the area was
performed on June 20, 2000 in order to verify the map/aerial photography survey. Based
on these efforts, the following locations were identified as appropriate to obtain a spatial
representation of the ambient noise environment at nearby noise sensitive receptors in the
area:

s Dolsontown Road — The nearest residential locations to the
southern boundary of the Project site. (Warm weather
‘ monitoring was conducted at the E-Z Loader facility).

» 1081 Dolsontown Road — This area is located on a bluff
overlooking the proposed Project site, approximately 700
feet to the southwest.

= Ruth Court — This residential area is located approximately
3000 feet north of the proposed Project site.

s  Country View Manor Apartments — This large apartment
complex is located approximately 1600 feet north of the
proposed Project site.

= 280 Genung Street — A few residences are located in this
area, approximately 3000 feet to the northeast of the Project
site.

3. Noise Monitoring Program

The noise monitoring program quantifies and characterizes pre-construction background
environmental sound at the nearest noise sensitive receptors, as identified above.
Measurements have been performed during both warm weather (leaf-on and insect noise)
and cold weather (leaf-off and no insect noise) months. The warm weather measurement
survey was conducted in June 2000. The cold weather measurement survey was
‘ conducted in December 2000. During that time, the measurement locations previously




selected were reaffirmed as the best available for representing the acoustic environment
of nearby noise-sensitive receptors.

Measurements include both attended interval measurements (20-minute samples
performed during daytime, evening and early momning periods) and unattended,
continuous long term monitoring (1-hour periods for a minimum of 24 consecutive
hours). Warm-weather intermittent measurements were conducted at the five (5) receptor
locations identified in Section 2 of this Protocol. Warm-weather continuous monitoring
was performed in the vicinity of the nearest residences located north, east, and south of
the Project site. The continuous, unattended measurements were collected to ensure that
the attended measurements were taken at the quietest times. If the attended
measurements were not taken at the quietest times, they will be adjusted based upon the
unattended continuous data collected.

All warm- and cold-weather measurements included a statistical analysis of the A-
weighted sound levels during the measurement periods. The measured A-weighted
parameters included the energy average sound level (Ly), and percentile sound levels
(Limax, Lmin, L1, Lio, Lso, and Lgp). Attended measurements also included octave band and
one-third octave band analyses to identify existing pure tone components and to establish
appropriate background sound spectra. Attended monitoring was conducted during
meteorological conditions that included wind speeds of less than 15 miles per hour and
no precipitation..

All attended sound level measurement equipment meets applicable standards for Type 1
precision instrumentation and was acoustically field-calibrated before and after each
measurement period. In addition, the equipment has been qualified within the preceding
12-month period by a calibration laboratory or by the manufacturer, using reference
standards traceable to the National Institute of Standards and Technology (NIST). All
unattended sound level measurement equipment meets applicable standards for either
Type I or Type II precision instrumentation.

4, Noise Standards

Calpine will evaluate the Project’s compliance with local law, as applicable, and with
- DPS requirements, as set forth in paragraphs 4.1 and 4.2.

4.1 Local Noise Laws

The Code of the Town of Wawayanda, 195-55 Performance standards in nonresidential
districts contains the following noise ordinance. :

“No non-residential use shall be permitted in any district that does not conform
to the following standards of use, occupancy and operation, which standards are
hereby established as the minimum requirements to be maintained. A. Noise.
Noise shall not exceed an intensity, as measured 100 feet from the boundaries of
the lot where such use is situated, of the average intensity, occurrence and
duration of the noise of street traffic at adjoining streets.”

42 New York State Department of Public Service




In accordance with NYSDPS requirements, the modified Composite Noise Rating
Method (CNR) is used to assess potential noise impacts. This methodology takes into
account many factors including the expected sound levels from the plant, the existing
sound levels, character of the noise (e.g., tonal, impulsive), duration, time of day and
year, and subjective factors such as community attitude and history of previous exposure.
The Application will contain an assessment of achieving a rating of “C”, corresponding
to "no reaction although noise is noticeable" and a rating of “D”, corresponding to
“sporadic complaint.” An incremental cost analysis for achieving these ratings will also
be included. :

5. Computer Noise Modeling

5.1 Construction Noise Impact Assessment

The impact assessment will include an evaluation of environmental sound associated with
facility construction at the nearest noise sensitive receptors. Estimates of the energy
average sound levels (L.q) and the maximum sound levels (Lnax) for each major phase of
the construction Project will be calculated, and the results will be summarized in tabular
form. Receptor sound levels will be estimated using a computer model that accounts for
noise produced by all significant construction equipment operating at the site. The model
will calculate receptor sound levels based on the typical numbers of construction
machines present at the site, the typical usage factor for each type of machine, and the
A-weighted sound emissions for each type of machine. Adjustments for geometric
spreading (hemispherical free field), acoustic shielding from barriers (natural, and
man-made), atmospheric absorption and ground effect will be applied.

The evaluation will include a direct comparison of pre-construction sound levels (Leg)
with estimated construction sound levels (L) for each major construction phase of the
Project, and an assessment of the potential for community complaint. For areas where
estimated construction sounds levels are expected to exceed the existing background
sound level by more than 10 dBA, the report will also include an evaluation of the
potential for indoor and outdoor speech interference, and sleep interference.

The assessment will also include an evaluation of reasonable noise abatement measures
for normal as well as significant noise-producing construction activities. These will
include the use of muffler systems on its construction equipment and construction
schedules developed with an aim toward minimizing community noise impacts.

5.2 Operational Noise Impact Assessment

The impact assessment will include an evaluation of environmental sound associated with
the operation of the facility at the nearest noise sensitive receptors. Estimates of facility
operational sound levels (Lcg) in octave bands will be calculated using a computer model
(SoundPlan Version 5.0). The model will account for the noise emissions from each
significant sound source located at the Project site. Adjustments for geometric spreading
(hemispherical free field), source directivity, atmospheric absorption, ground effect,
on-site structural barrier effects, and effects of prominent terrain features will be included




in the model. The results of the calculations will be presented in tabular form and a
graphical presentation of estimated isopleths of facility A-weighted sound levels in the
surrounding community will be included in the report. The model will account for the
noise emissions from each source in each octave band that propagates to specified
receptor points, identifying the source and value of all data inputs used.

The basis for impact assessment will be the modified Composite Noise Rating (CNR)
method. Calculated estimates of facility octave band sound levels at each noise sensitive
receptor will be compared to the CNR Noise Level Rank Curves, and a noise level rank
at each receptor will be derived. Noise level rankings will include adjustments for
pre-existing background sound levels, temporal and seasonal factors, character of the
sound, and previous community exposure.

The assessment will also include an evaluation of the following potential noise impacts:
hearing damage; sleep interference; indoor and outdoor speech interference; use of public
open space; low frequency noise annoyance; community complaint potential; and the
potential for structural damage due to vibration or infrasound.

The assessment will also include an identification and evaluation of reasonable noise
abatement measures, including the use of alternative technologies, for the final design
and operation of the Project.

5.3  Comparison to Local Activities

The Application will include a noise level comparison between the plant and local
activities. The following noise levels will be compared.
e Project construction (Lq basis)
e Project operation (Leq basis)
e Middletown Racetrack during summer months (if available; otherwise a
comparable assessment based on available literature)
o Fireworks display (local display if available; otherwise a comparable
assessment based on available literature).
e National Guard CSA Airplanes (local flyover if available; otherwise a
comparable assessment based on available literature).

5.4  Multiple Facility Impact Assessment

The Application will include an evaluation of the cumulative associated multiple facility
noise impacts of the proposed Project and the Masada Project. Calpine will rely on the
SEQRA DEIS, FEIS, the Statement of Findings, permit conditions and regulatory
approvals for the Masada Project in conducting the analysis.

a. Analysis of the cumulative construction noise impacts assuming the
construction of both the Project and the Masada Project occur simultaneously;
(unless demonstrated that the construction of both the Project and the Masada
Project will not occur simultaneously).

b. Analysis of the cumulative operational noise impacts from the operational
phase of both the Project and the Masada Project.




—

. 5.5 Post-Construction Noise Evaluation

The Application will include a description of post-construction noise evaluation studies
that will be performed to establish conformance with operational noise design goals.

| 6. References

‘ To the extent consistent with Stipulation No. 6: Noise, the methodology for assessing the
potential impacts from noise will follow the procedures and use predictive data provided
in the following documents:

Empire State Electric Energy Research Corporation, Power Plant Construction
Noise Guide, Bolt, Beranek and Newman, Inc., Report No. 3321 (1977).

Edison Electric Institute, Electric Power Plant Environmental Noise Guide,
Volume 1, 2nd Edition (1984).

United States Environmental Protection Agency, Model Community Noise
Control Ordinance, USEPA Report EPA 550/9-76-003 (September 1975).

United States Environmental Protection Agency, Noise from Construction
Equipment and Operations, Building Equipment, and Home Appliances,
EPA Document NTID300.1 (December 1971)

SoundPlan® Version 5.0, Baunstein + Berndt, GmbH, Acoustical Modeling

. Software.
]

Noise source input data for the computer models referenced herein will be a combination
of data acquired from the equipment suppliers, data based on actual measurements of
similar equipment at other facilities, and computations from published empirical
equipment noise equations.
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Wawayanda Energy Center

Genung Street - Evening

dB 12/14/2000 07:57:.27 PM - 08:17:27 PM
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Wawayanda Energy Center

Country View Manor Apartments - Evening

dB 12/14/2000 08:24:26 PM - 08:44:26 PM
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Wawayanda Energy Center

Nearest Eastern Residences - Early Morning
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Wawayanda Energy Center

Nearest Western Residences - Early Morning
dB 12/15/2000 02:03:33 AM - 02:23:33 AM
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Wawayanda Energy Center

Nearest Southern Residence - Early Morning
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Wawayanda Energy Center

Country View Manor Apartments - Early Morning
dB _12/15/2000 01:35:55 AM - 01:55:55 AM
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Wawayanda Energy Center

Nearest Eastern Residences - Daytime

dB _12/15/2000 09:31:57 AM - 09:51:57 AM
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Wawayanda Energy Center

Nearest Western Residences - Daylime
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Wawayanda Energy Center

Nearest Southern Residence - Daytime

dB 12/15/2000 07:41.04 AM - 08:01:04 AM
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Wawayanda Energy Center

Genung Street - Daytime

dB _12/15/2000 08:19:24 AM - 08:39:24 AM

ll

250 500 1000 2000

16 31.50 63 125 4000 8000 A Hz
B Lieq EEE LLFo0
Cursor: (A) Leq=68.3dB LF90=42.7 dB
Genung Street - Daytime
% Based on LAF(Inst), 10ms Class width: 0.2 dB 12/15/2000 08:19:24 AM - 08:39:24 AM
100 ' T T ' ' L1 = 805dB
| | L5 = 753dB
L A - L10 = 72.0dB
! - L50 = 56.1dB
: L90 = 427dB
BO-L-----nnn R L95 = 42.0dB
. | L99 = 41.2dB
705-------- A
| |
e 3
i ]
b 1
L R L
) :
P S :
| |
304-------- )
1
1
20 --==m---q T
L
ol :
20 30 dB

Level Cumulative
Cursor: [59.6 ; 59.8[ dB Level: 0.7% Cumulative: 40.0%




Wawayanda Energy Center

Country View Manor Apartments - Daytime

dB 12/15/2000 08:42:39 AM - 09:02:39 AM
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Winter Weather Monitor Data
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Wawayanda Energy Center

Wind Speed-mph —
F-S
1

0 TTlIll'l'll"ﬂll']l'lll'llllllIll""'lll"l"l"lTl'l'll"ll]llrrj["j
M 3 6 9 N 3 6 9 M 3 6 9 N 3 6 9 M 3 6 9 N 3 6 9 M

Wed Dec 13, 2000

Inside Temp Outside Temp Hi Temp Out Low Temp Out Barometer B Wind Speed Hi Wind Speed

Wind Dir Wind Chill Rain Inside Hum Outside Hum Dew Point TH Index




Wawayanda Energy Center
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20_0 L] L ' T L] I L] rl LR S ' T T I LI l L) L] I L) L l L "7' LR I T L] I L) L) l T 1 l 1 L ' L] L) ' T L] ' T L I ¥ T I L] T l T T ' T 1 l L L) [ ¥ T l L] L ]
M 3 6 9 N 3 6 9 M 3 6 9 N 3 6 9 M 3 6 9 N 3 &6 9 M
Wed Dec 13, 2000

Inside Temp B Outside Temp Hi Temp Out Low Temp Out _ Barometer Wind Speed Hi Wind Speed

Wind Dir Wind Chill Rain Inside Hum Outside Hum Dew Point TH Index




Wawayanda Energy Center
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Wawayanda Energy C.‘ - 12/13/00 .

12/13/00 2:00p -- -- -- -- -- -- 0.0 0.0 --- 765.0 69.0 37 60
12/13/00 3:00p -- -- -- -- 51.9 17 - 0.0 6.0 W 765.0 71.6 29 60
12/13/00 4:00p 54.8 54.8 54.8 64.1 29.1 35 27.7 1.0 5.0 E 767.7 64.2 24 60
12/13/00 5:00p 27.0 27.0 27.0 29.1 26.5 40 5.9 2.0 5.0 E 768.8 44.4 25 60
12/13/00 6:00p 26.4 26.4 26.4 26.6 26.2 45 8.0 2.0 5.0 E 769.1 36.8 25 60
12/13/00. 7:00p 26.2 26.2 26.2 26.3 26.1 43 6.8 2.0 5.0 E 769.3 33.0 27 60
12/13/00 8:00p 26.0 26.0 26.0 26.1 25.9 45 7.6 2.0 4.0 NE 768.4 30.9 26 60
12/13/00 9:00p 25.5 25.5 25.5 26.1 25.0 45 7.1 3.0 6.0 E 767.1 29.4 26 60
12/13/00 10:00p 25.1 25.1 25.1 25.4 24.7 48 8.2 1.0 6.0 E 766.9 27.9 27 60
12/13/00 11:00p 23.4 23.4 23.4 24.7 22.7 52 8.4 1.0 4.0 E 766.1 26.1 27 60
12/13/00 12:00p 24.7 24.7 24.7 25.6 23.8 47 7.4 2.0 5.0 NE 766.0 25.4 27 60




Wawayanda Energy Cer“-~r - 12/14/00

12/14/00 12:00a 24.7 24.7 24.7 25.6 23.8 47 7.4 2.0 5.0 NE 766.0 25.4 27 60
12/14/00 1:00a 25.5 25.5 25.5 25.7 25.1 52 10.3 3.0 5.0 E 764.1 26.4 28 60
12/14/00 2:00a 24.9 24.9 24.9 25.1 24.8 66 15.2 3.0 6.0 NE 763.7 26.4 28 60
12/14/00 3:00a 24.2 24.2 24.2 25.0 23.6 77 18.0 4.0 7.0 NE 762.1 25.9 23 60
12/14/00 4:00a 23.5 23.5 23.5 23.7 22.7 84 19.4 4.0 9.0 NE 760.2 25.4 29 60
12/14/00 5:00a 23.1 23.1 23.1 24.3 22.6 86 19.5 4.0 8.0 NNE 759.5 25.1 29 60
12/14/00 6:00a 26.3 26.3 26.3 27.9 24.3 89 23.5 4.0 9.0 N 758.7 27.1 29 60
12/14/00 7:00a 29.0 29.0 29.0 29.4 28.0 89 26.2 3.0 8.0 NE 756.8 29.9 30 60
12/14/00 8:00a 23.5 29.5 28.5 29.9 29.2 89 26.7 4.0 9.0 NE 755.9 31.3 31 60 .
12/14/00 9:00a 30.2 30.2 30.2 30.3 29.9 89 27.4 3.0 6.0 NE 755.7 31.8 31 60
12/14/00 10:00a 30.8 30.8 30.8 31.2 30.3 89 27.9 1.0 4.0 NE 754.4 32.2 32 60
12/14/00 11:00a 31.5 31.5 31.5 31.9 31.2 90 28.9 0.0 2.0 NE 754.0 32.6 33 60
12/14/00 12:00p 32.1 32.1 32.1 32.5 31.9 90 29.5 1.0 3.0 NE 752.8 33.4 33 60
12/14/00 1:00p 32.7 32.7 32.7 33.1 32.5 89 29.8 2.0 6.0 SW 752.2 36.1 40 60
12/14/00 2:00p 33.2 33.2 33.2 33.6 32.9 89 30.3 3.0 8.0 SW 752.3 39.4 43 60
12/14/00 3:00p 33.4 33.4 33.4 33.6 33.2 91 31.1 3.0 8.0 SW 752.7 41.1 44 60
12/14/00 4:00p 33.5 33.5 33.5 33.7 33.3 92 31.4 3.0 7.0 WSW 753.2 40.6 44 60
12/14/00 5:00p '33.4 33.4 33.4 33.5 33.3 92 31.3 3.0 7.0 SW 1753.8 38.7 46 60
12/14/00 6:00p 33.3 33.3 33.3 33.4 33.2 93 31.5 2.0 7.0 WSW 754.5 37.3 46 60
12/14/00 7:00p 33.5 33.5 33.5 33.5 33.3 92 31.4 0.0 2.0 WSW 755.8 36.6 46 60
12/14/00 8:00p 36.2 36.2 33.2 37.7 33.5 68 26.7 5.0 20.0 NW 756.8 36.6 a7 60
12/14/00 9:00p 36.5 36.5 33.5 37.2 35.7 69 27.3 5.0 22.0 NW 757.6 37.0 48 60
12/14/00 10:00p 35.9 35.9 30.8 36.0 35.5 66 25.7 6.0 20.0 NW 758.2 36.4 ‘49 60
12/14/00 11:00p 35.3 35.3 32.2 35.5 34.9 67 25.5 5.0 13.0 NNW 758.9 36.0 18 60
12/14/00 12:00p 34.6 34.6 25.2 35.0 34.0 63 23.3 8.0 20.0 N 759.7 35.8 49 60
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, Wawayanda Energy ar - 12/15/00 ‘
12/15700 12:00a 34.6 34.6 25.2 35.0 34.0 63 23. 8.0 20.0 N 759.7 35.8 49 60
12/15/00 1:00a 33.4 33.4 28.1 34.0 33.0 62 21.8 6.0 17.0 NNW 760.5 35.2 48 60
12/15/00 2:00a 32.7 32.7 25.1 33.1 32.3 63 21.5 7.0 15.0 NNW 761.6 34.3 48 60
12/15/00 3:00a 32.1 32.1 32.1 32.3 31.8 65 21.7 4.0 12.0 NW 762.4 33.6 48 60
12/15/00 4:00a 30.8 30.8 30.8 31.8 29.8 67 21.2 4.0 14.0 NW 762.6 32.3 48 60
12/15/00 5:00a 29.3 29.3 29.3 30.0 28.1 67 19.7 2.0 8.0 NW 764.3 29.2 47 60
12/15/00 6:00a 29.1 29.1 25.7 29.8 27.17 63 18.1 5.0 14.0 NW 765.0 27.2 47 60
12/15/00 7:00a 28.5 28.5 25.1 29.3 27.8 64 17.9 5.0 14.0 NW 765.4 27.3 47 60
12/15/00 8:00a 27.1 27.1 27.1 27.8 26.7 65 16.9 3.0 9.0 NW 766.1 26.5 47 60
12/15/00 9:00a 28.2 28.2 28.2 29.4 26.7 68 19.0 2.0 6.0 NW 766.4 27.2 55 60
12/15/00 10:00a 29.2 29.2 29.2 30.7 28.5 62 17.8 2.0 6.0 ESE 765.9 33.8 64 60
12/15/00 11:00a -- -- -- -- 30.7 -- -- 1.0 7.0 N 764.7 41.9 61 60




Summer LonE Term Monitor Data




19:15:21
19:25:21
19:35:21
19:45:21
19:55:21
20:05:21
20:15:21
20:25:21
20:35:21
20:45:21
20:55:21
21:05:21
21:15:21
21:25:21
21:35:21
21:45:21
21:55:21
22:05:21
22:15:21
22:25:21
22:35:21
22:45:21
22:55:21
23:05:21
23:15:21
23:25:21
23:35:21
23:45:21
23:55:21
0:05:21
0:15:21
0:25:21
0:35:21
0:45:21
0:55:21
1:05:21
1:15:21
1:25:21
1:35:21
1:45:21
1:55:21
2:05:21
2:15:21
2:25:21
2:35:21
2:45:21
2:55:21
3:05:21
3:15:21
3:25:21
3:35:21
3:45:21
3:55:21
4:05:21
4:15:21
4:25:21
4:35:21
4:45:21
4:55:21
5:05:21
5:15:21

67.3
68.4
68.4
67.2
68.1
67.7
67.7
66.7
69.2
66.2

68
66.2
66.4
703
65.9
65.2

56.3
53.3
519
544
515

55.8
50.7
56.7
54.7
584
57.8
574
56.2
53.8
60.4
56.4
56.8
57.6

725
735
73
72
73
73
725
71
74
71.5
73
715
71.5
72
70.5
70
70.5
71
68
69.5
66.5
68.5
66
65.5
59.5

65.5
62
66

59.5
58
58
59

60.5

59.5

56.5

515

52.5

54.5

50.5

515
50.5
485
50
50
485
48
49
47
48.5
48
46.5
46
46
445
141
47
47
48
48
50.5
485
48.5
49
47.5
49.5
48.5
50.5

141253.8
251188.6
177827.9
251188.6
251188.6
281838.3
281838.3
1998526.2
251188.6
141253.8
177827.9
158489.3
199526.2
251188.6
177827.9
177827.9
125892.5
199526.2
158489.3
125892.5

100000
112201.8
89125.09
141253.8
125892.5
112201.8
177827.9
125892.5
89125.09
125892.5
125892.5
112201.8
158489.3
141253.8
112201.8
70794.58

100000

100000
70794.58
63095.73
79432.82
50118.72
70794.58
63095.73
44668.36
39810.72
39810.72
28183.83
12589.25
50118.72
50118.72
63095.73
63095.73
112201.8
70794.58
70794.58
79432.82
56234.13
89125.09
70794.58
112201.8

5370318
6918310
6918310
5248075
6456542
5888437
5888437
4677351
8317638
4168694
6309573
4168694
4365158
10715193
3890451
3311311
3715352
4265795
2754229
2884032
2089296
2630268
2089296
1995262
1479108
2454709
2454709
1445440
4168694
1380384
933254.3
676083
912010.8
1122018
912010.8
741310.2
1047129
794328.2
199526.2
602559.6
1096478
602559.6
426579.5
213796.2
154881.7
275422.9
141253.8
251188.6
380189.4
117489.8
467735.1
295120.9
691831
602559.6
549540.9
416869.4
239883.3
1096478
436515.8
478630.1
575439.9

24

avg
Leq( 1-hr}

avg
Leqi1-n

avg
Leq(1-hr)

avg
Leggionn

avg

Leq('l-hr)

avg

Leq(l-m)

avg

Leq( 1+br}

avg
Leg(t-nn

avg

Leq(l-hr)

avg
Legir-an)

avg

8275904
69.17815

6219685
67.93768

5334518
67.27095

4775389
66.79009

2194544
63.41344

2139532
63.30319

901760.3
59.55091

620338.6
57.92629

236122.1
53.73137

454046.2
56.571

540636.1

199802.2
53.006

249178.4
53.9651

187968.7
52.74086

1817921
52.59575

115727.6
50.63437

126138.8
51.00849

115823.6
50.63797

72372.74
48.58575

38026.44
45.80086

68237.56
48.34023

79763.84




5:25:21 63.2
5:35:21 59.8
5:45:21 60.1
5:55:21 63.1
6:05:21 62.6
6:15:21 62.1
6:25:21 65.1
6:35:21 66.5
6:45:21 67
6:55:21 67.4
7:05:21 66.5
7:15:21 67.8
7:25:21 67.5
7:35:21 68.1
7:45:21 68
7:55:21 70.9
8:05:21 69.1
8:15:21 69.3
8:25:21 67.4
8:35:21 70.7
8:45:21 68.3
8:55:21 68.5
9:05:21 70.3
9:15:21 68.5
9:25:21 68.3
9:35:21 67.8
9:45:21 67.9
9:55:21 68.9
10:05:21 69.3
10:15:21 68.9
10:25:21 69.5
10:35:21 68.9
10:45:21 69.2
10:55:21 69.3
11:05:21 69
11:15:21 69.4
NIGHT AVERAGE

63
57.5
59.5
63.5

62

62
67.5

71

72

72
69.5
725

72

73

73
755

74

74
71.5
745
73.5

73

75
73.5

73
725
725
735

74
73.5

74
735

73
745

73

74

53

50
515
515
515
515
53.5

53.5
53
52.5
52
50.5
52
51.5
515
50.5
53
54
565
53.5
535
58
535

55.5

56,5
55.5

55
555
53.5
555
55.5

57
575

49.8

199526.2

100000

141253.8

141253.8

141253.8

141253.8

223872.1

251188.6

2238721

199526.2

177827.9

0 158489.3
112201.8

158489.3

141253.8

0 141253.8
112201.8

0 199526.2
2511886

0 354813.4
223872.1
223872.1
316227.8
2238721
251188.6
354813.4
251188.6

(ol o)

00O O

10p.m.to7 a.m.

2089296
954992.6
1023293
2041738
1819701
1621810
3235937
4466836
5011872
5495409
4466836
6025596
5623413
6456542
6309573
12302688
8128305
8511380
5495409
11748976
6760830
7079458
10715193
7079458
6760830
6025596
6165950

1

12

13

14

Leg1-nn

avg
Leq(‘l-hr)

avg
Leq(i-nn

avg
Leq( 1-hr)

avg
Leq(t-hn)

57.32905

1591805
62.0189

4783748
66.79768

7888650
68.97003

8146554
69.10974

49.01806

144090.2
51.58634

205796.1
53.13437

144154.5
51.58828

265641
54.24295




EZ Loader Garage Dolsontown Road
June 20-21, 2000

Measured Sound Levels

Location 1
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Time of Day (June 20-21, 2000)



Kings Park
Noise Monitoring June 20-21, 2000
Location 4 - Country View Manor Apartiments

B&K 2236D S/N 2100600 Cal Factors
Calibrator: B&K 4231 S/N 2115610 Before After
Range 20-100 dBA 1.2 1.2

Slow response
RMS:A  Peak:C

20-100 dB

L90 Leq Hour
Time Leq L10 L90 Pause Ovl

Leq L90

11:21:51 51.6 52 43 P 19952.62 144544
11:31:51 45.1 475 42 15848.83 32359.37
11:41:51 45.7 48 42 15848.93 37153.52
11:51:51 451 475 415 14125.38 32359.37
12:01:51 492 515 40.5 11220.18 83176.38
12:11:51 53.9 59.5 42.5 17782.79 245470.9
12:21:51 46.4 49 415 14125.38 43651.58
12:31:51 46.8 48.5 425 17782.79 47863.01 avg 8161246 15147.58
12:41:51 46.6 48 43.5 o 22387.21 45708.82 17 Leg(t-nn 49.11756 41.80343
12:51:51 47.2 49 435 o) 22387.21 52480.75
13:01:51 48.3 48 43.5 22387.21 42657.95
13:11:51 46.3 49 425 17782.79 42657.95
13:21:51 45 47 42 15848.93 31622.78
13:31:51 46 48.5 42 15848.93 39810.72 avg 42489.83 19440.38
13:41:51 48.5 49.5 425 17782.79 70794.58 18 Leg(r-nn 46.28285 42.88705
13:51:51 46.7 48.5 425 o} 17782.79 46773.51
14:01:51 475 50 43 19952.62 56234.13
14:11:51 47.8 495 445 o) 28183.83 60255.96
14:21:51 48.8 50.5 48.5 44668.36 75857.76
14:31:51 49.2 51 46 39810.72 83176.38 avg 65515.39 28030.19
14:41:51 48.1 50 455 35481.34 64565.42 19 Leg(s-n 48.16343 44.47626
14:51:51 495 52.5 455 35481.34 89125.09
15:01:51 48.9 50.5 48 39810.72 77624.71
15:11:51 48.2 50 455 35481.34 66069.34
15:21:51 50.3 52.5 46.5 44668.36 107151.9
15:31:51 50.9 53 47 50118.72 123026.9 avg 87927.23 40173.64
15:41:51 50.9 52 48 63095.73 123026.9 20 Leq(t-nn) 49.44123 46.03941
15:51:51 51.5 54 47 50118.72 141253.8
16:01:51 50.9 53.5 46.5 44668.36 123026.9
16:11:51 51.4 54 46.5 44668.36 138038.4
16:21:51 48.8 51 45 31622.78 75857.76
16:31:51 476 49 455 35481.34 57543.99 avg 109791.3 4494255
16:41:51 49.8 52.5 45.5 35481.34 95499.26 21 Leg(1nn 50.40568 46.52658
16:51:51 48.3 50 46 39810.72 67608.3
17:01:51 49.3 50.5 47 50118.72 85113.8
17:11:51 47.8 49 455 35481.34 60255.96
17:21:51 65.9 53.5 46.5 44668.36 3890451
17:31:51 50.7 53 46.5 44668.36- 117489.8 avg 719403.1 41704.81
17:41:51 49.1 51 46 39810.72 81283.05 22 Leqri-nn 58.56972 46.20186
17:51:51 47.8 49 455 35481.34 60255.96
18:01:51 51.4 53.5 475 56234.13 138038.4
18:11:51 48.7 51 445 28183.83 74131.02
18:21:51 49.3 51.5 46.5 44668.36 85113.8
18:31:51 49.8 52 45.5 35481.34 95499.26 avg 89053.59 39976.62
18:41:51 48.2 50 45.5 35481.34 66069.34 23 Legirenn 49.49651 46.01806
18:51:51 49 51 445 28183.83 79432.82
19:01:51 48.4 50.5 44 25118.86 69183.1
19:11:51 53.4 50 43 19952.62 218776.2

19:21:51 48.1 49.5 45 31622.78 64565.42




19:31:51
19:41:51
19:51:51
20:01:51
20:11:51
20:21:51
20:31:51
20:41:51
20:51:51
21:01:51
21:11:51
21:21:51
21:31:51
21:41:51
21:51:51
22:01:51
22:11:51
22:21:51
22:31:51
22:41:51
22:51:51
23:01:51
23:11:51
23:21:51
23:31:51
23:41:51
23:51:51
0:01:51
0:11:51
0:21:51
0:31:51
0:41:51
0:51:51
1:01:51
1:11:51
1:21:51
1:31:51
1:41:51
1:51:51
2:01:51
2:11:51
2:21:51
2:31:51
2:41:51
2:51:51
3:01:51
3:11:51
3:21:51
3:31:51
3:41:51
3:51:51
4:01:51
4:11:51
4:21:51
4:31:51
4:41:51
4:51:51
5:01:51
5:11:51
5:21:51
5:31:51

48
49.2
46.2
49.9
48.8
49.9
47.3
47.2

46
46.4
46.9
47.8
471.7

47
48.4
48.5
51.9
49.9
§1.3
52.5
49.5
49.5
48.6

50
48.8
47.7
49.2
48.9
49.2
49.9
50.1
50.9
50.6
51.1
52.5
50.6
48.3
48.8
48.6
47.2
47.2
47.9
48.6
48.5
47.8
443
44.6

47.6
45.1
476
49.1
49.2
51.7
50.6
49.7
51.8
51.5
51.6
521
53.5

49
51.5
47.5
51.5

S0

53

49
48.5

47

48
48.5

49
49.5

49

51

50

51.5
53
55

51.5
52
50

51.5

48.5
51
50.5
51
52
52.5
525
53
§2.5
55
52.5
49.5
51
51.5
48.5

48.5
518
50.5

50
475
46.5
46.5
50.5

47
50.5
51.5
515

53 .

51
53.5
53
52.5
53.5
525

44
45
44

46.5

455

44.5

445

445

435
43

445
44
45

435
44

46.5

485
a7

48.5

485
46

455

46.5
47
a7

455

445

465

46.5
46
46

485

46.5
48

485
47
46

455

445
44

445

445

445
43.5
39
41.5
42
43
42
43
445
46
a7
46
46.5
49
49
50
48.5
47

25118.86
31622.78
25118.86
44668.36
35481.34
28183.83
28183.83
28183.83
22387.21
19952.62
28183.83
25118.86
31622.78
22387.21
25118.86
44668.36
70794.58
50118.72
70794.58
70794.58
39810.72
35481.34
44668.36
50118.72
50118.72
35481.34
28183.83
44668.36
44668.36
39810.72
39810.72
70794.58
44668.36
63095.73
70794.58
50118.72
39810.72
35481.34
28183.83
25118.86
28183.83
28183.83
25118.86
28183.83
22387.21
7943.282
14125.38
15848.93
19952.62
15848.93
19952.62
28183.83
39810.72
50118.72
39810.72
44668.36
79432.82
79432.82

100000
70794.58
50118.72

63095.73
83176.38
41686.94
97723.72
75857.76
97723.72
53703.18
52480.75
39810.72
43651.58
48977.88
60255.96
58884.37
50118.72
69183.1
70794.58
154881.7
97723.72
134896.3
177827.9
89125.09
89125.09
72443.6
100000
75857.76
58884.37
83176.38
77624.71
83176.38
97723.72
102328.3
123026.9
114815.4
128825
177827.9
1148154
67608.3
75857.76
724436
52480.75
52480.75
61659.5
724436
70794.58
60255.96
26915.35
28840.32
30902.95
57543.99
32359.37
57543.99
81283.05
83176.38
147910.8
1148154
93325.43
151356.1
141253.8
144544
162181
2238721

24

avg
Leq(1-nn)

avg
Leq( 1-tr)

avg
Leq( 1-hr)

avg
Leging

avg
Leq(‘l-m)

avg
Leg(1-ng

avg

Leq(l-m)

avg
Leg(1-nr)

avg
Leq(t-m)

avg
Leq( 1-hr)

avg

93520.43
49.70906

74978.62
48.74937

50676.88
47.0481

96266.35
49.83474

100729.9
50.03158

83819.14
49.23343

121153.1
50.83335

64560.99
48.0997

45875.52
46.61581

861815
49.35414

152755.4

27579.72
44.4059

32209.83
45.07988

25908.19
4413437

47313.72
46.74987

48498.74
46.8573

38770.55
45.88502

56547.12
47.5241

28378.43
44.52988

18073.54
42.57043

32287.59
45.09036

70741.22




5:41:51
5:51:51
6:01:51
6:11:51
6:21:51
6:31:51
6:41:51
6:51:51
7:01:51
7:11:51
7:21:51
7:31:51
7:41:51
7:51:51
8:01:51
8:11:51
8:21:51
8:31:51
8:41:51
8:51:51
9:01:51
9:11:51
9:21:51
9:31:51
9:41:51
9:51:51
10:01:51
10:11:51
10:21:51
10:31:51
10:41:51
10:51:51
11:01:51
11:11:51

51.8

52
50.8
50.3
50.3
50.5
50.8
50.3

50
48.7
48.6

48

48
48.1
48.2
50.7
54.3
54.8
54.2
57.6

57
52,7
741
76.2
65.3

61
53.2
52.6

54
55.9
64.3
67.7
70.2
68.9

NIGHT AVERAGE

53.5
53
52

51.5
51

515

52.5

51.5

515
50
50
49

49.5

49.5

49.5

52.5

56.5

59
60.5

71.5
80.5

69
64.5

55
56.5
59
68

74
73

49.5
50.5
48.5
48.5
48.5
48.5
48.5
48
48
46
46.5
45.5
46
45
46
46.5
47.5
47
47.5
48
48
48.5
51
55.5
55
51
47
48
50
48
49.5
50.5
53.5
54.5

45.98507

89125.09
112201.8
70794.58
70794.58
70794.58
70794.58
70794.58
63095.73
63095.73
39810.72
44668.36
35481.34
39810.72
31622.78
39810.72
44668.36
56234.13
50118.72
56234.13
63095.73
63095.73
70794.58
125892.5
354813.4
316227.8
125892.5
5§0118.72

151356.1
158489.3
120226.4
107151.9
107151.9
112201.8
120226.4
107151.9
100000
74131.02
72443.6
63095.73
63095.73
64565.42
66069.34
117489.8
269153.5
301995.2
263026.8
575439.9
501187.2
186208.7
25703958
41686938
3388442
1258925
208929.6

10

1

12

13

14

Legor-ng

avg
Leq( 1-hr)

avg
Leggrnn

avg
Leq( 1-hr)

avg

Leqr-hn)

51.83997

126096.3
51.00702

89508.12
49.51862

147061.5
51.67499

11486126
70.60174

48.49673

80750.88
49.07147

52824.41
47.22835

437109
46.4059

122321
50.87501




Measured Sound Levels

Manor Apartments

June 20-21, 2000

Country View

Location 4
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—Lleq — L10 =190




Summer Short Term SEectrum Data
@




Jason Algor
IR o UoEa/S Iy BLK 423172115610
/2172000
1240-1300 0116-0136
Beloro Before | Aher
(SRR 938 938
[ lelori Ve
0.05
Octsve Band Daytime Lus Whole Oclaves Daylme Ly Whole Octaves. Daytime L,y Whole Octaves Nighttime L,y Whole Octaves. Nighttime L, Whale Octaves
1% 50 58 58 58 54
0 61 680 59 59 57
* 52 60 58 58 55
2 56 59 61 65 80 55 57 62 55 59
© 53 60 59 55 53
50 51 60 59 55 54
[~] 51 57 84 €3 63 54 54 80 54 59
B 53 84 62 57 55
100 43 63 62 53 52
125 a7 52 61 66 59 51 52 57 54 57
160 44 58 55 52 50
200 qa 58 55 52 49
230 39 4“4 58 62 55 Ly 48 55 48 53
s 38 57 54 47 45
400 a7 58 55 45 44
500 39 9 60 65 55 46 49 53 a7 51
630 38 61 57 49 48
00 37 62 58 48 a8
1000 36 41 64 [ 59 48 48 52 43 52
1250 35 63 58 45 46
1600 32 61 5?7 an 43
2000 28 M 58 8 54 ar K1 43 a1 a1
2500 25 55 51 kX 38
3150 21 52 48 28 34
4000 17 2 49 54 46 20 23 30 31 36
5000 14 45 43 : 19 28
6300 1 43 40 16 25
8000 10 15 40 45 38 12 13 19 2 28
10000 10 36 35 1 19
12500 10 32 a3 9 16
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Overali dBA 46.8 n2 ﬁi 55| 55.5
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Measured Nighttime 1/3 Lygy Octave Band Levels

June 21, 2000
Location 2 : 1081 Dolsontown Road
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Measured Nighttime 1/3 Ly, Octave Band Levels

June 21, 2000
Location 3 : Ruth Court
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Measured Nighttime 1/3 Ly, Octave Band Levels

June 21, 2000

Location 4 : Country View Manor Apartments
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Sound Pressure Level (dB)

Measured Nighttime 1/3 Ly, Octave Band Levels

June 21, 2000
Location 5 : 280 Genung Street
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Instrumentation




' system. You change 2260 Investi-

ments, improving the reliability
@eck of your measurements. )

o Product Data

Modular Precision Sound Analyzer — 2260 Investigator™ with

Sound Analysis Software BZ7201 (2260A) and
Enhanced Sound Analysis Software BZ7202 (2260B)

USES:
O Detailed octave band analyses (BZ7201)

O Detailed octave or 1/3-octave band analyses
(BZ7202)

O Noise monitoring
O Appraisal of noise reduction efforts
O Gathering field-data for further analyses

O Research and development

FEATURES:

O IEC and ANSI Type 1 sound level meter

O Automatic event logging

O DAT recording ability

O Remote data gathering via modem link

O Automatic Charge Injection Calibration check
O Broad-band and spectral statistics

O 3-year guarantee

/2260 Investigator is a progre%

mable sound analyzer based on a
standard PC architecture and file

gator's role as easy as swapping
from a wordprocessor ta a spread-
sheet. Two of the available roles
are BZ7201 and BZ7202.

2260A consists of an Investiga-
tor loaded with BZ7201 octave-
band analyzer software. 2260B has
BZ 7202 loaded, making the Inves-
tigator into an octave or l/;;-octave
band analyzer.

Automatic logging with events is
available. 2260 Investigator is set
to log a background sound field
with few parameters at a slow rate
and only switch over to many pa-
rameters at a fast rate when an
event is detected.

Communication with external
devices has been improved. You
can now connect 2260 Investigator
to a DAT recorder and the serial
link has been enhanced to allow
remote control of the instrument
via a modem link.

The Charge Injection Calibra-
tion (CIC) facility can now be sct
to automatically run at specific in-
tervals when doing long measure-

Briiel & Kjaer ¢




Specifications — BZ7201 with 2260 Investigator z7202 on tast page)

Specifications apply to 2260 Investigator fitted with the supplied
microphone and input stage, and running BZ7201 software

STANDARDS:

Conforms with the following:

+ |IEC 651 (1979) Type 1 plus Amendment 1

+ IEC 804 (1985) Type 1 plus Amendment 2

» IEC 1260 (1995) Octave Bands Class 0

+ ANSIS1.4 (1983) Type 1

+ ANS1S81.43-199X Type 1 (Draft 1993)

» ANSIS1.11-1986 Octave Bands, Order 4, Type 0-8, Optional
Range

SUPPLIED MICROPHONE:

Type 4189: Prepolarized Free-field 1/2” Microphone
Nominal sensitivity: -26dB +1.5dB re1V/Pa
Capacitance: 14 pF (at 250 Hz)

INPUT STAGE:

ZC 0026

Extension Cables: Up to 100 m in length between the input stage
and the Type 2260 can be driven by the input stage

CALIBRATION:

Initial calibration is stored for comparison with later calibrations.

Acoustic: Using Multifunction Acoustic Calibrator Type 4226, Pis-

tonphone Type 4228 or Sound Level Calibrator Type 4231

Electrical (internal): Uses internally generated electrical signal

combined with a keyed-in value of microphone sensitivity.

CIC (Charge Injection Calibration): Injects internally generated

electrical signal in parallel with the microphone diaphragm

« Areference CIC is done automatically during External or internal
calibration and stored for later comparison with a new CIC

* A manual CIC can be done whenever no measurement is in
progress

« An automatic CIC can be part of a logging measurement, where
the CIC repetition rate can be set to be up to 4 times in a 24 hr
period.

* An automatic CIC starts at a “logical” break in a2 measurement
sequence, shortening the following measurement period by 15s

MEASURING RANGES:

Linear Operating Range: 80 dB adjustable to give full-scale read-
ings from 70dB to 130dB in 10dB steps

Max. Peak Level: 3dB above full scale reading

Upper Limit (RMS) for Crest Factor=10: 17 dB below full scale
reading

Passive Attenuation: Microphone attenuator ZF 0023 (included)
effectively increases all full-scale readings by 20dB

OCTAVE BAND FILTERS:
Octave Bands centre frequencies: 31.5Hz to 8kHz

DETECTORS:

Overload detector which monitors the overload outputs of all the
frequency weighted channels

Parallel detectors on every measurement:

A-weighted broad-band detector channel with three exponential
time weightings (Fast, Slow, Impulse), one linearly averaging de-
tector and one peak detector

C- or L-weighted (switchable) as above for A-weighted

Octave band filters, pre-weighted either A-, C- or L-, each with
a detector channel containing one linearly averaging detector and
one exponentially averaging detector switchable between Slow or
Fast

Overload detector which monitors the overload outputs of all the
frequency weighted channels.

INHERENT NOISE LEVEL:

(Combination of electrical noise and microphone thermal naise at
20°C). Typical values with supplied microphone of nominal sen-
sitivity:

Weighting Electrical Noise | Thermal Noise | Combined Noise
(2260) (4189)
“A" 12.3dB 14.6d8 16.6d8
“c” 14.0d8 15.3d8 17.7d8
Lin. SHz-20 kHz 19.2dB 15.3d8 20.7d8B

MEASUREMENTS:

V =frequency weightings C or L

X =frequency weightings A, C or L
Y =time weightings S, F

N =number

For Display and Storage (Broad-band)

Start Date Start Time Measurem. No.
Stop Date Stop Time Overload %
Elapsed Time  No. of Pauses Underrange %
Event No. Event Sample

Level! Distribution Cumulative Distribution

La L

#PeaksA>L  #PeaksVoL  Lagasey)
LAeq LVeq l-Alm

L'\Ilm LVeq-LAeq LAlm-LAeq
Lastma LaFtma Latma
Lystma LyrTma Lyitma

Lastms LAFTms Latms

LvsTtms LuFtms Lvitms

Lasmax LaFmax Lamax

LasMin Larmin Laimin

L'VSMax LVFMax LVlMan

LVSMin LVFMm LVIMn

Lxyni Lxvynz Lxyns

Lxyna Lxyns Lagpo

For Display and Storage (Spectrum):

Lxeq LxyMax Lxymin
Lxyni Lxvnz Lxvna
Lxyne Lxyns

Level Distribution Cumulative Distribution

Only for Display as Numbers or Bargraphs (Broad-band)

Las(spL) Lar(spu) LaispL)
Lys(spu) Lur(spL) byispL)
Las(insty LaF(nst) Laigtnsy
Lvsqnsy Wr(inst) Lviginsy
Lasta Larrs Lara
Lvsrs Wrr3 Lvita
Lasts Larts Lairs
Lusts Lurrs Luirs
Lapk(Peat) Lypkipeax)

For Storage During Logging (Broad-band)

Nothing or

All parameters or

All parameters without statistics or

6 Major Parameters:
Lasq Leoumanp) (0f Lipkqmaxp) if L is selected)
Larmax Lceq (or Lioq if L is selected)
Larmin Lam

For Storage During Logging (Spectrum)

Nothing or

All parameters or

All parameters without statistics or

Laq (pre-weighting A, C or L as selected)

Only for Display as Numbers or Spectra (Spectrum Bands)

Lxy(spy Lxygnst)




Specifications — BZ7201 with 2260 Investigator (cont.)

Statistics Lxvw.s are based upon sampling Lxvansy every 10ms into | Internal hard disk: Up to 20 Mbyte for application software, user
0.2dB wide classes over 80dB set-ups and data
Octave band Level Distributions, Cumulative Distributions and | Application Card for installation of application sofiware
Lxyn1.5 are based on Lyynsy Samples and 1dB class widths External Memory Card for store/recall of measurement data
covering 80dB (SRAM % SanDisk ATA Flash Cards)

MS-DOS™ compatible file system (from ver. 3.3)
MEASUREMENT CONTROL:
Measurement types: SERIAL PRINTER/OUTPUT:
Set-ups and measurement data can be printed on an IBM Pro-
printer (or compatible), Portable Printer Type 2322 or 2318. The
formats can be screen dumps, tables or graphs
Measurement data can be output in spread sheet format or as a
binary file for post processing on a PC

. The broad-band Level Distribution, Cumulative Distribution and STORAGE SYSTEM:

* Manual — manually controlled single measurement

« Sequence — repetition of a single measurement up to 9999
times (results stored with or without statistical data). Measure-
ment time selectable from 1s to 100 hours in 1s steps

* Logging - a single measurement with a selectable duration of

15 to 100days in 15 steps. Logging duration divided into logging | HELP AND USER LANGUAGES:
intervals of 1s to 100 hours in 1s steps Concise context-sensitive help throughout in English, German,

- Logging with Events - as Logging, but with the ability to measure | French. ltalian, Spanish, Czech and Slovakian

a different set of parameters and timebase when an eventtrigger | CLOCK:

is recognised Back-up battery powered clock. Accuracy better than 1 minute
Elapsed time: per month
When not in Logging mode, elapsed time resets/starts and paus- DISPLAY:
es/continues according to the respective command. In Logging | Type: Transflective back-lit LCD 192 x 128 dot matrix with internal
Mode, elapsed time continues in real-time, regardless of pauses temperature compensation

in a measurement
INPUT STAGE CONNECTION:

TRIGGERS: Connector: 10-pin LEMO

| Four types of event trigger are available: . AUX OUTPUTS (2 independent):

{ ¢ Level — monitors Laggngy €very 1s. Event triggered when Can be set to:

LaF(inst) €xceeds the set leve! for set period (both user-defined | Lar(Inst.) 0 to 4V DC signal updated every 100 ms

for 1dB/1s increments) Reference 4V square-wave for output calibration
+ Softkey — using < Start Event> and <Stop Event > softkeys Meas. Status for triggering external devices during measurements
« External — +5V on pin9 of senal interface (including SONY TCD-D7/D8 DAT)
* Remota ~ start and stop commands sent over the serial interface Signal from amplified frequency weighted signal (A, CiL)
All triggers can have pre- and post-trigger time intervals of up to Event from amplified frequency weighted signal (A, C/L) during
15s (in 1s increments) allocated to them events only

Event Status as Meas. Status, but only during events

GPS DATA: Limited Event status as Event Status, but with a maximum

itioni tem) receiver via the
gaet:alfr;r:; :a CC;PS (Global Positioning System) iver vi AC INPUTS/OUTPUTS (2):
. As output: Buffered, unweighted microphone signal
Receiver standards supported: NMEA 0183 ver.2.20, optional Output impedance: 2 x 200
corrected to Differential GPS using RTCM 104 vers.2.1 Maximum load: 47 k€2||200 pF (Short-circuit protected)

Baud Rate: 4800 ' As input: Alternative to microphone input
TIMERS: ' Connector: 3-pin LEMO (balanced input)

Up to nine independent timers can be specified. Each timer SERIAL INPUT/OUTPUT:

“wakes-up” the analyzer at a specified date and time and initiates | Conforms to EIA ITIA574 (RS232), coupled as data terminal
a measurement in accordance with pre-defined set-ups. Timed equipment (DTE)

measurement can be repeated up to 999 times. Timers from Connector: 9-pin D-type male

different software applications can be mixed Baud rates: 1200, 2400, 4800, 9600, 19200, 38400

BACK ERASE: Word length: 8 bits, no parity or stop bits

Up to the last 15s of data can be erased, except when logging Handsrfake. None, XON/XOFF, RTS/CTS

PCMCIA INPUT/OUTPUT:

MEASUREMENT DISPLAYS: Computer with PCMCIA/JEIDA standards release 1.0.
SLM: One main and five secondary parameters can be specified

plus one analogue bar with zoom facilities SETTLING T'ME} .

Cumulative Distribution for one of the spectrum bands, or broad- From Power On: approximately 355
band plus one analogue bar BATTERIES: . .

Leve! Distribution for one of the spectrum bands, or broad-band. | Type: xLR14/C-size 1.5V alkaline

Class width can be specified. Also with one analogue bar. Zoom | Lifetime (at 20°C): 5 to 9 hours continuous operation

|

|

I .

‘ A position can be attached to a measurement job by inputting specified duration (1s to 100 mins)

facilities provided EXTERNAL DC POWER SUPPLY:

Profile: The last 15s of Laren plus one analogue bar Voltage: regulated or smoothed 10 to 14V, max. ripple 100mV
' Spectrum: Spectrum + two broad-band bars plus one peak bar. Power: 3.5W, current: 300 mA, Inrush current; 1000 mA

Zoom facilities provided. Socket: @5.5mm with @2 mm pin (positive)

The four graphical displays also have cursor read-out facilities WEIGHT AND DIMENSIONS (as illustrated):

CIC: Periodic CIC’s viewed during or after a measurement 1.2kg (with batteries), 375x 120 x52 mm




PRODUCT DATA

2238 Mediator with Basic SLM Software BZ7126

Dkt s s sy e R

The 2238 Mediator 15 a high quality Cl’
1 integrating sound level meter that
strikes an ideal balance between
simplicity and power. Offering a sensibie
user interface and a variety of high-end

. features - including simultaneous
measurement of RMS and Peak via two _
mdependemly frequency weighted
detectors - the Mediator executes. bas;ci-'
measurcments with enviable eff«cncncy

.'lt is. possnble o store up to 500
*'measwement files in the 2238 for later
o wransfer to a PC. Other attractive features
"incllude a filter to correct for windscreen
" effects and a stored 'calit_)ration history.

What's more, the 2238 range mcludes a
number of optnonal software modules for
' tacklmg more oomplex measurement
tasks, making the Mediator an
e uncommonly flexuble and powerful :
. instrument.

2238 Medlator

980114

Tentative




—

Specifications 2238 with BZ7126

Specifications apply to the 2238 Mediator fitted with the sup-
plied microphone and preamplifier and running Basic SLM
Software (supplied as standard with each 2238 Mediator)

STANDARDS:

Conforms with the following:

+ IEC 651-1979 Type 1 1, EN 60651 Type 11

» I[EC 804-1985 Type 1, EN 60804 Type 1

» Draft IEC 1672 / EN 61672 - April 1997 Class 1
+ ANSI $1.43-1983 Type S1

SUPPLIED MICROPHONE:

Type 4188 Prepotarized Free-field '/,” Condenser Microphone
Nominal Sensitivity: - 30dB

Frequency Range: 8Hz-16kHz £2dB

Capacitance: 12 pF

MICROPHONE PREAMPLIFIER:
ZC0030
Extension Cables: Available in lengths of 3m and 10m

MEASURING RANGES:

Linear Operation Range: 80dB, adjustable to give full-scale
readings from 100 to 140dB in 10dB steps

Max. Peak Level: 3dB above full scale reading

Upper Limit (RMS) for Crest Factor=10: 17 dB below full scale
reading

DETECTORS:

Simultaneous detection of RMS and Peak with independent
frequency weightings

RMS: Three selectable exponential time weightings (Fast, Slow,
Impulse) and a linear averaging detector. Selectable frequency
weighting A, C or Lin

Peak: Selectable frequency weighting C or Lin

Overload Detector: Monitors all the frequency weighted chan-
nels

Exchange Rate: 3dB. In addition, 4 or 5dB can be selected
Criterion Level: Can be set to OFF or in the range 70 -140dB
Threshold Level: Can be set in the range 0-120dB

INHERENT NOISE LEVEL:

This is due to the combination of electrical noise and micro-
phone thermal noise at 20°C (68°F). Typical values with sup-
plied microphone of nominal sensitivity (in dB):

Weighting Electrical Thermal Combined
noise (2238) | noise (4188) | Noise
A" 14 14.5 17.4
"c" 17 13.2 18.5
Lin. 5Hz- 22 14.2 23
20kHz
DISPLAY:

128 X 64 dot matrix display with backlight

Measurement Display: Range and quasi-analogue bar, plus
four measurement parameters that can be freely selected from
all available parameters during measurements

MEASUREMENTS:

The available measurement parameters are listed below. RMS
and Peak measurements run in parallel with individual fre-
quency weightings

Symbol Key:

V: Frequency weighting C or L

X: Frequency weighting A, C or L
Y: Time weighting F, S or |

Z: Time weighting F and $
Q: Exchange rate = 4 or 5dB

- Stored Instantaneous (display only)

Lxeq Lxvp
Lxzava Lxyinst
Lae Lvpk
LAep.d

Ea

Lxvmax

Lxymin

LVpkmax

Number of Peaks
Dose%y
Dose%y;q
Overload%

Underrange%

Elapsed Time

MEASUREMENT CONTROL:

Manual control, or pre-set measurement time in the range
1s5-24h with automatic storage of measurement

Timers :

The Mediator supports a total of four timers which allow set-
up of measurement start times up to a8 month in advance

CALIBRATION:

Can be performed using Sound Level Calibrator Type 4231 or
Multifunction Acoustic Calibrator Type 4226. Initial calibration
is stored for comparison with later calibrations

Calibration History: 20 latest calibrations

MEMORY:
2Mbytes. Up to 500 measurements can be stored, including
time stamp, complete set-up and calibration data

SERIAL PRINTER:
Measurement data can be printed on Portable Printer Type 2322
or on an IBM Proprinter-compatible printer

Aux 1 QUTPUT:

Connector: 2 pin LEMO

AC Output Signal: Range-adjusted AC output, unweighted or
with the frequency weighting selected on the RMS detector.
Short-circuit protected

Output: 1VRMS corresponding to full-scale indication

‘Max. Load: 10kQ{| 1nF

Output Impedance: Typicalty 100 2

Aux 2 OUTPUT:

Connector: 2 pin LEMO

DC Output Signal: DC version of signal on RMS detector 1
(Fast, Inst). Short-circuit protected

Output: 0 to 4.0V DC (50mV/dB)

Update Rate: 160 times per second

Max. Load: 10kQ || InF

Output Impedance: Typically 100 £2

CLOCK:
Real-time (calendar)

Tentative




Specifications (cont.)

-

SERIAL INPUT/OUTPUT:

Conforms to EIA/TIA 574 (RS232), coupled as Data Terminal
Equipment (DTE). Cable is supplied with the 2238 Mediator
Connector: 9-pin D-type male

Baud Rates: 4800, 9600 and 19200. (38400 and 115200 for file
transfer)

Word Length: 8bits, no parity, 1 stop bit

Handshake: XON/XOFF, hardwired, modem

SETTLING TIME:
From Power On: <10s

ENVIRONMENTAL EFFECTS: .
Storage Temperature: -25 to +60°C (-13 to +140°F)
Operating Temperature: - 10 to +50°C (14 to 122°F)

Effect of Temperature: <0.5dB (- 10 to + 50°C)

Effect of Humidity: <0.5dB for 30% <RH<90% (at 40°C,
1kH2)

CE-mark indicates compliance with: EMC
Directive and Low Voltage Directive.

C€

EMC EN 50081-1: Generic emission standard. Part 1:
Emission | Residential, commercial and light industry.

EN 50081-2: Generic emission standard. Part 2:
Industrial environment.

CISPR 22: Radio disturbance characteristics of
information technology equipment. Class B
Limits.

FCC Rules, Part 15: Complies with the limits for
a Class B digital device.

EMC EN 50082-1: Generic immunity standard. Part 1:
Immunity | Residential, commercial and light industry. RF
immunity implies that sound level indications
of 45dB or greater will be affected by no more
than 0.5dB.

EN 50082-2: Generic immunity standard. Part 2:
Industrial environment. RF immunity implies
that sound level indications of 60dB or greater
will be affected by no more than 0.5dB.

These levels of immunity are 14 dB better than
required by IEC1672.

Note: The above conformance is guaranteed only when

using accessories iisted in this Product Data sheet.

BATTERIES:
Four 1.5V LR6/AA alkaline cells
Lifetime (at room temperature): Typically > 8 hours

EXTERNAL DC POWER SUPPLY:
Voltage: regulated 7 to 14V

Power: approximately 120mA at 7V

WEIGHT AND DIMENSIONS:
460 g (with batteries), 257 x97 x41mm

LANGUAGE:

Each instrument is ioaded with English, German, French, Italian
and Spanish text. You can select any of these languages at
any time

Additional Specifications for 2238-A-002
(version with filter set installed)

STANDARDS:
Conforms with the following:

+ EN 61260/IEC 1260 (1995) Octave and '/;-octave Bands
Class 1

«+ ANSI $1.11-1986 Octave and '/3-octave Bands, Order 3,
Type 1D

MEASURING RANGES:
Two Additional Ranges: Full-scale readings of 80 and 90dB

OCTAVE AND '/3-OCTAVE BAND FILTERS:

Nominal Octave Band Centre Frequencies: 31.5Hz, 63 Hz,
125Hz, 250Hz, 500Hz, 1kHz, 2kHz, 4kHz and 8kHz
Nominal '/;-octave Band Centre Frequencies: 20Hz, 25Hz,
31.5Hz, 40Hz, 50Hz, 63Hz, 80Hz, 100Hz, 125H2, 160Hz,
200Hz, 250Hz, 315Hz, 400Hz, 500Hz, 630Hz, 800Hz, 1kHz,
1.25kHz, 1.6 kHz, 2kHz, 2.5kHz, 3.15kHz, 4 kHz, 5kHz, 6.3kHz,
8kHz, 10kHz and 12.5kHz

BATTERIES:
Lifetime (at room temperature):
With filter selected: Typically > 6 hours

Tentative




° Product Data

Precision Integrating Sound Level Meter — Type 2236

USES:
O Measuring environmental noise
O Measuring occupational noise

O Frequency analysis of sound sources

FEATURES:

O Conforms with IEC 651 (1979) and 804 (1985) Type 1
O Conforms with ANSI S$1.4-1983 and Draft S1.43-

199X Type 1

O Calculates and displays L, values

O Simultaneous RMS and Peak measurements with
independent frequency weighting

O Automatic logging of results

O Performs complete statistical analyses

O 40 records of manually stored results

O Back-lit display

O Automatic-start allows for unattended

measurements

.

O Optional octave filter

user-definable for USA. UKe and Japanese models

urement.

processing/presentation and printing.

As Type 2236 is designed to fulfil the national standards and dircctives, all param-
eters can be obtained from the one measurement. This saves both time and moncey.
Measurements are displayed on a large (4 lines, 16 characters/line) LCD screen.
The SPL (RMS) is continuously monitored on a quasi-analoguc display. The digital
output allows interfacing with personal computers and printers. for further data

The linearly-weighted AC output allows for a direct calibrated recording (on Digital

/Precision Integrating Sound Level Meter Type 2236 is a Type 1 instrument, h
signed to meet stringent standards in environmental- and occupational-noise mcas-

Wio Tape, for example), enabling later analysis. /
Description play is clear and concisc, and an in-

Precision Integrating Sound Level
Meter Type 2236 has been designed
specifically for environmental- and
occupational-noise measurements.

Double-detector

A unique feature of the 2236 is that
RMS and Peak detection occurs in
parallel. In this way the sound level
meter can display both the RMS val-
ue and the Peak value of the same
signal — particularly useful when
analyzing transients or impulses.

Intuitive User-interface

The clearly marked arrows and sym-
bols on the front panel, combined
with the large LCD screen (with back
light) make the sound level meter
very easy to learn and use. The dis-

teractive dialog guides you through
your measurcment, quickly and effi-
ciently. Warnings are also given when
you attempt to change a sct-up pa-
rameter once you have started your
measurement.

Statistics

The sound level meter has three user-
definable Ly values (only two fixed
ones for the International version).
With the USA and UKe models you
can also perform Level and Cumula-
tive Distributions on the results, al-
lowing basic statistics on the spot.

Real-time Clock

The 2236 sound level meter has a
real-time clock for marking results
with ‘the date and time of any
measurement — particularly  useful
for storing data for future usc or pres-

3

Briel & Kjaer =




Intertace
Cable AD 0404

Sound Level.
Calibrator 4231 E

Graphics Printer
2218

LEMO to BNC

R5-232

Adaptor AD 1386

9-pin Cabie
with 25-pm

Cable AO 0403

g
DAT Recorder

93038 1:2e

Fig. 1 System setup for printing, recording and transferring results from the sound level

meter

entation. The clock can be set directly
from the front panel of the sound lev-
el meter, or over the digital interface.

Auto-start

The real-time clock has a timer fea-
ture which allows you to set up the
sound level meter so that it automat-
ically starts measuring at a prede-
fined point in time (up to one month
ahead) .

Data Storage & Processing

For each individual measurement,
the sound level meter logs the time,
L., and depending on the version,
MaxL and MaxP, or Lq and Lgg. This
information is stored as a set. You
can store up to 21600 sets of results
(for example, 6 hrs logging at 1s in-
tervals) in the sound level meter’s
128Kbyte non-volatile memory. These
results can be transferred in a
spreadsheet-compatible format via
the built-in serial interface to a PC
for additional analysis or graphical
presentation.

Interfacing to External Devices

The sound level meter communicates
to external devices via the interface.
By using the 9-pole to LEMO Cable
AO0404. and 9-pole Cable with 25-
pole Adaptor AO 1386 you can easily
connect the sound level meter to
Graphics Printer Type 2318, a PC or
a serial printer.

The AC output of the sound level
meter can also be connected to a DAT
recorder via LEMO to BNC Cable
A0 0403.

AC & DC Outputs

The AC output from the sound level
meter is the unweighted output sig-
nal from the prcamplifier. This can
be recorded on a DAT recorder, and
used for further spectral analysis and
noisec source identification.

The DC output is the analogue
equivalent of whatever parameter is
currently being measured. except
that it does not include the correction
for the range and the microphone K-
factor.

Printing Results

Once you've finished measuring you
can print your results. cither on the
lightweight Graphics Printer Type
2318, Secrial Printer Types WQ 1138,
EQ4001 or EQ4002, or any standard
serial printer.

Simplified Calibration

The sound level meter employs a very
user-friendly calibration technique.
Once you have fitted the calibrator
(Sound Level Calibrator Type 4231,
Multifunction Acoustic Calibrator
Type 4226 or a similar calibrator),
the sound level meter calculates the
correction and prompts you cither o
continuc with the old calibration, or
do an automatic re-calibration.

Optional Features

Internal Filters

Type 2236 is also available with nine

built-in !/1-ocLave filters at Vi-octave

intervals. These band-pass filters
have centre frequencies of 31.5Hz,
63 Hz, 125 He, 250 He, 500 Hz, 1kHz,
2kHz, 4kHz and 8 kHz.

dB2XL Software

The dBZXL softwarc allows you to
transfer the measurement results
from the sound level meter directly
into a Microsoft® Excel spreadsheet,
and to produce basic graphs.

ReporterTM Software

This. more comprehensive software,
allows you to generate reports from
the measurement results obtained
from the sound level meter and dis-
play them.

Accredited Calibration

The sound level meter can also be
sold with an accredited calibration
that conforms (o IEC651 and
IEC 804.

Example Printout

Fig.2 shows a printout from Graph-
ics Printer Type 2318 for a Level Dis-
tribution measurement.

E Microsoft is a registered trademark of Micro-
soft Corporation

Bruel & Kjaer
SIM Type 2236

SETTIRGS:

P 50-136 aB
RMS: A Peak:C
T.OGGED RESULTS:

12 Apr 1993 15:11:19

Leq
hhmess ([dR] {dB] ([dB]

151119 73.8 82.0 95.7
151120 78.6 89.1 99.0

151124P 76.1 86.8 96.5
151125 78.4 92.3 102.6
1511260 75.1 91.2 103.7
151128% 78.1 93.5 103.9
151129 77.7 93.0 103.3
151130 ?77.7 93.0 103.3
151131 72.8 88.9 98.8
151132 74.3 91.5 101.6
151133 63.7 79.9 88.8
151134 69.3 83.8 93.1
151135 60.6 77.7 84.4
151136 70.2 88.4 98.2
151137 68.0 B87.1 96.8
31 711e

Fig.2 Primter (24 character/line) output
formar with short heading




Specifications 2236

STANDARDS:

Conforms with IEC 651 (1979) and 804 (1985)
Type 1, and ANSI S1.4 — 1983 and Draft $1.43,
6th September, 1992 Type 1

Y1-octave filter set conforms with tEC 225 - 1966
and ANS! $1.11-86, order 3, Type 1-D (Types
2236 C and 2236 D only)

MEASURING RANGES:

Range Max. | Upper limit (RMS) for

{dB) Peak signals with crest

leve! factor = 10 (20dB)
10— 90 93 73
20T-100 [ 103 83
30-110 113 93
40-120 123 103
50-130 133 113
60 - 140 143 123

* Only available with Types 2236 C and 2236 D when
filter selected.
Leve! non-linearity caused by noise fioor is <0.4dB at
30dB(A) (re IEC651) and <1dB at 26 dB(A)

T Level non-linearity caused by noise floor is <0.4dB at
30dB(A) (re IEC651) and < 1dB at 26dB(A)

NOISE FLOOR:

Typically: 18dB(A)

Maximum: 20dB(A) RMS

Includes preamplifier’s electrical noise and mi-
crophone's thermal noise

DETECTORS:

Simultaneous RMS and Peak with independent
frequency weightings

Linearity Range: 80d8

Pulse Range: 83dB

Non-linear Distortion: Too small to affect ac-
curacy

Peak Detector Rise Time: <50pus

FREQUENCY WEIGHTING:

Selected independently for RMS and Peak
RMS:

A, C according to 1EC651 Type 1

L: flat from 10 Hz to 20kHz (+2dB) with Type 1
tolerances

Peak:

C according to IEC651 Type 1

L: flat from 10 Hz to 20kHz (+2 dB) with Type 1
tolerances

FILTER (only avallable with Types 2236 C and
2236 D):

Band-pass Filters: Nine 1/1-octave filters at

/1-octave intervals (base 10)

Centre Frequencies: 31.5, 63, 125, 250,
500Hz, 1, 2, 4, 8kHz

Maximum Noise Floor in Each Frequency
Band:

See diagram for details

TIME WEIGHTING:
Int. USA UKi UKe Jap.

S, FI|S F1]|SF S,F.1 ]S FI

according to IEC651 Type 1

DISPLAY:

4 line LCD showing:

« Measuring range and quasi-analogue bar
showing input signal

+ Battery low, pause and overload with hold in-
dicators

+ Time weighting and elapsed measurement
time

+ Frequency weighting (Peak or RMS) or filter
centre frequency (only available with Types
2236 C and 2236 D), selected parameter with
level

Optional back-light

The quasi-analogue bar is updated 15 times per
second

Displayed parameter level updated once per sec-
ond

PARAMETERS:

Common (and UKi only): MaxL, MinL, MaxP,
Peak, SPL, Lo, SEL, Lgpy and Overload in %
of measurement time

Specific:
Int. USA UKe Jap.
Lim 4 v v/ v/
Inst. 4
IEL "4 v v/
LAE v/
LCE 7/
LLE 4
Lava v
Lavs v/ v
Variable Ly v 4 '4
Defaults Lgg Ly Lgg Loy
(fixed for Lg Ly Lso Lg
int. Version) Ly L Lg
Resolution:

Ly Values: 0.5dB
Other Parameters: 0.1dB

EXCHANGE RATE:

Int. USA UKi UKe Jap.

MEMORY:
40 Records of Overall Results
RESULT LOGGING:

int. USA UKi UKe Jap.

L9Q Leq Leq Leq LEQ
MaxL L‘O MaxtL L10 L5
MaxP Lgo MaxP Lgo L95

log [tog [ [usa [uki [uke [Jsp.
Rate |Cap.

01s [36m v v | v
1s  |[6h vl v ]
10s [2%; ¢ sl vV
30s {7V d s v v
m {59 |v |v |v [/ v
sm |54 s v v
10m [1504 vl lv v
15m 2254 /{7 v
30m {450 d sl |lviv
60m [900d v |lvs v v

3 3,453 3 3,5

25)

20

Noise/dB

10 : //d:l7// >
315631257/ 8k// A cCLUN

Frequency Hz

§41683e

RESET:

Resets Buffer (including elapsed time) to zero.
Warning prior to reset if elapsed time > 1min.
Reset when changing frequency or time weight-
ing

Resets all results in Log, Memory and Buffer if
heltd down together with (Data)

Optional reset when changing level of measure-
ment range (Lys not available if range change
is without reset)

MICROPHONE:

Type 4188 prepolarized free-field V2" condenser
microphone

Sensitivity: -30dB re 1V/Pa +2d8
Frequency Range: 8Hz to 12.5kHz +2dB
Capacitance: 12pF

* only Leq logged at this rate

Logged To: log or interface

Memory Capacity: 128Kbytes (Types 2236 A
and 2236 C). Equivalent to 21600 sets of results
(for example, Bhrs of 1s logging).

512Kbytes (Types 2236 B and 2236 D). Equiv-
alent to 86400 sets of results (for example,
24hrs of 1s logging)

SERIAL INTERFACE:

Compatible with EIA-574

Compatible with EIA-232-E with 25-pole adap-
tor

Baud Rate: 1200 - 19200 (1200 - 9600 for
Japanese version)

Data Bits: 8

Stop Bit: 1

Parity: None

Handshake: Hardwire, XON/XOFF or None
Result Int. JUSA |UKi [UKe |Jap.
Output

Formats

Overall '4 v v v/ v
Logged v/ 4 v/ 4 4
(Printer)

Logged 4 '4 4 v 4
(2318)

Logged v 4 4 4 v
(Spreadsheet)

Level 4 '4 4
Distribution

Cumulative '4 4 v
Disribution

Distribution Tor 5 Tor5(05.1,
Resolution 2,5,
(dB) 10

Heading: Long or short (only short for USA
model)

DC OUTPUT:
Short-circuit protected coaxial LEMO socket (se-
ries 00)




Output: 50mV/dB equivalent to 0 — 4.15V
Output Resistance: 100Q

Output Parameter: Same as the Displayed Pa-
rameter (Detector Output on Japanese model)
Updated: every second (160 times/second for
Japanese model)

AC OUTPUT:

Short-circuit protected coaxial LEMO socket (se-
ries 00)

Max. Output: 0.5V RMS corresponding to the
top of the selected measurement range +2dB
depending on the microphone's sensitivity
Output Resistance: 100Q

Qutput: Output signal from preamplifier (L fre-
quency weighting)

CLOCK:
Real-time (calendar) and measurement duration
Factory set to CET (GMT+1)

WARM-UP TIME:
<5s

SETTLING TIME:
At Range Change without Reset: <4ms

CALIBRATION CONDITIONS:
Reference Frequency: 1000Hz
Reference SPL: 94dB

Reference Range: 50 -130dB (set automatical-
ly during calibration sequence)

Reference Direction of Incidence: Frontal
Calibration Correction with Extension Cable:
0dB

ENVIRONMENTAL EFFECTS:

Storage Temperature: -25 to +70°C (-13 to
+158°F)

Operating Temperature: -10 to +50°C (14 to
122°F)

Effect of Temperature: <0.5dB (-10 to +50°C)
Effect of Humidity: <0.5dB for 30% <RH<90%
(at 40°C, 1kHz)

VIBRATION SENSITIVITY:
<80dB with L-weighting at 1m/s™2

EFFECT OF MAGNETIC FIELD:
80A/m (1Qrsted) at 50Hz gives <34dB(L)

ELECTROMAGNETIC COMPATIBILTY:
Designed to Fulfil:

Emission:

EN50081-1: residential, commercial and light
industry (including EN55022 class B)
EN50081-2: industrial environment

FCC class B part 15J

CISPR22 class B

Immunity:

EN50082-1: residential, commercial and light
industry

prEN50082-2: industrial environment
BATTERIES:

Four 1.5V LR6/AA size akaline cells

Lifetime (at room temperature):

Typically > 12hrs for Types 2236 A and 22368
Typically > 10hrs for Types 2236 C and 2236D
Internal back-up battery:

Charging time: ~10hours (1st time)

Keeps clock and memories operating for at least
6months (typically) if fully charged

EXTERNAL POWER SUPPLY:
Must fulfil the following specifications
Voltage: regulated or smoothed 7-15V DC
Voltage Ripple: <100mV peak to peak
Maximum Current: 400mA
Average Current: ~100mA at 7V
Socket:

Pin: Positive

Casing: Signal Ground

Pin Diameter: 2.0mm

Externaf Diameter: 5.5mm

PHYSICAL CHARACTERISTICS:
Size: 257x97x41mm
Weight: 460g (including batteries)

Ordering Information

2236 A-xxx Precision Integrating Sound Level
Meter with 128 Kbyte memory

2236 B-xxx Precision Integrating Sound Level
Meter with 512 Kbyte memory

2236 C-xxx Precision Integrating Sound Level
Meter with 128 Kbyte memory and
1/4-octave filter set

2236 D-xxx Precision Integrating Sound Level
Meter with 512 Kbyte memory and
1/1-octave filter set

The —xxx extension refers to the particular
English-language version.

Version ~xxx Extension
International (Int.) -002
United States (US) -007
United Kingdom ~008
Industrial-noise (UKi)

United Kingdom -009
Environmental- and

Industrial-noise (UKe)

Japanese (Jap.) -010

Includes the following accessories:
4 x QB0013 1.5V LR6/AA alkaline cells

Type 4188  Prepolarized Free-field 1/2"
Microphone

KE 0323 Shoulder Bag

UA 1236 Protective Cover

Optional Accessories

For Measuring:

Type 4231  Sound Level Calibrator

Type 4226  Multifunction Acoustic Calibrator

UA 1251 Tripod

UA 0801 Tripod

UA 1254 Microphone Holder (for tripod)

UA 0459 Windscreen (@ 65mm)

A0 0408 Microphone Extension Cable (3m)

A0 0409 Microphone Extension Cable
(10m)

ZT 0326 Octave Filter Set Upgrade

Type 4189  Prepolarized Free-field /2"

Microphone

For Transferring Results to a PC:
AO 1386 9-pole Cable with 25-pole Adaptor

For Recording on a DAT Recorder,
Transferring Signals to an Analyzer or Using
with Headphones:

AO0403 LEMO to BNC Cable

For Printing:

Type 2318  Graphics Printer

wQ 1138 Serial Printer (Euro version)

EQ4001 Serial Printer (US version)

EQ4002 Serial Printer (UK version)

A0 0404 9-pole to LEMO Cable (for 2318)

AO 1386 9-pole Cable with 25-pole Adaptor
(for serial printer)

Upgrades:

ZT 0326 Octave Filter Set {for A and B
models)

Carrying Case:

KE 0325 Carrying Case with insert for
sound level meter, Sound Level
Calibrator Type 4231, Serial
Printer WQ 1138 and Tripod
UA 1251

Services ilable with delivery:

EK 0102 Accredited Calibration re IEC 651
and {EC 804

Briel&Kjaer reserves the right to change specifications and accessories without notice

Bruel & Kjaer =

WORLD HEADQUARTERS:

DK-2850 Naerum - Denmark - Telephone: +45 45 80 05 00 - Fax: +45 45 80 14 05 - Internet: http://www.bk.dk - e-mail: info@bk.dk .
Australia (02 ) 9450-2066 - Austria 00 43-1-865 74 00 - Belgium 016/44 92 25 - Brazil (011) 246-8166 - Canada: (514) 695-8225 - China 10 6841 9625 / 10 6843 7426
Czech Republic 02-67 021100 - Finland 90-229 3021 - France (01) 69 90 69 00 - Germany 0610 3/908-5 - Holland (0)30 6039994 - Hong Kong 254 8 7486

Hungary (1) 215 83 05 - ltal; (02) 57 60 4141 - Japan 03-3779-8671 - Repubic of Korea (02) 3473-0605 - Norway 66 90 4410 - Poland (0-22) 40 93 92 - Portugal (1) 47114 53
Singapore (65) 275-8816 - Slovak Republic 07-37 6181 - Spain (91) 36810 00 - Sweden (08) 71127 30 - Switzerand 01/94 0 09 09 - Taiwan (02) 713 9303

United Kingdom and ireland (0181) 954-236 6 - USA 1 - 800 - 332 - 2040

Local representatives and service organisations worldwide
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~ Product Data

L

The Falcon™ Range '/,” Microphones — Types 4188 to 4193

USES:
O For sound level meters

QO In noise measurement systems satisfying IEC and

ANS| standards
O Transport-noise measurements
O Architectural acoustics
O Electro-acoustics

FEATURES:

Q Choice of free or pressure-field frequency response

O Choice of pre- or external polarization
O Wide dynamic ranges typically from 14.2dB(A) to

146 dB and 20dB(A) to 162dB (3% distortion limit)

O Very wide operating temperature range and low
ambient-temperature coefficient

O Individual calibration charts

O individual data disks for Types 4189 to 4193 for use
with Microsoft® Windows"™

O Withstand IEC 68-2-32 1m drop test (<0.1dB
sensitivity change) and industrial environments

™M

O Falcon™ Range product with a three-year guarantee

/ The Falcon™ Range microphonesg

six new high-quality, 1/2” diameter pre-
cision condenser microphones. They
cover requirements for free-, random-
and pressure-field measurements.
They are the latest in Briel & Kjeer's
range of precision microphones for ac-
curate and reliable electro-acoustic,
IEC or ANSI sound measurements.
Their corrosion resistance has been im-
proved and their temperature range
has been extended. They are the result

of a new and robust design which en-
Qres greater reliability and accuracy.

Introduction

The six 1/2” condenser microphones
of Briiel & Kjeer's Falcon™ Range cov-
er, between them, a very wide range
of needs and applications.

They are the culmination of 40
years of leadership in top quality con-
denser microphones for precision
acoustic measurements. These Fal-
con™ Range microphones will meet
your demands whether they be in
complying with ANSI or IEC stand-
ards or in acoustic research.

Robust and Stable
They are robust and suffer less than
a +0.1dB change in sensitivity when

Microsoft is a registered trademark and Win-
dows is a trademark of Microsoft Corporation

subjected to an IEC68-2-32 | m drop
test onto a hard wooden block. They
are made of carefully selected mate-
rials and alloys to ensure excellent
stability and are virtually unaffected
by industrial and similarly hostile
environments. Furthermore, each
Falcon™ Range microphone comes
with an extended guarantee period of
three years.

During manufacture, each micro-
phone is artificially aged at a high
temperature to ensure good long-
term stability.

No ecologically damaging materials
are used in the manufacture and
packaging of these microphones. The

Types 4189 10 4193 are packaged as
shown above.

Selecting a Microphone for
Your Needs

To make sure you select the right mi-
crophone to match your needs. you
will probably have to consider one or
more of the following:

Standards (IEC or ANSI)

Free- or pressure-field response
Frequency range

Polarization (0V or 200V)

Brilel & Kjaer =4




Specifications 4188

OPEN-CIRCUIT SENSITIVITY (1000 Hz):
-30dB £2dB re 1V/Pa, 31.6mV/Pa’
POLARIZATION VOLTAGE (external): OV
FREQUENCY RESPONSE:

0° incidence free-field response:

+1dB, 12.5Hz to 8kHz

+2dB, 8Hz to 12.5kHz

In accordance with IEC651, Type 1 and ANSI
S1.4 - 1983

LOWER LIMITING FREQUENCY (~3dB):
1Hz to 5Hz (vent exposed to sound)
PRESSURE EQUALIZATION VENT:

Rear vented

DIAPHRAGM RESONANCE FREQUENCY:
9kHz (90° phase shift)

CAPACITANCE (POLARIZED, 1000Hz): 12pF
EQUIVALENT AIR VOLUME (101.3 kPa):
65mm?3

CALIBRATOR LOAD VOLUME (250 Hz):
208 mm?®

PISTONPHONE TYPE 4228 CORRECTION
(with DP 0776): +0.02dB8

CARTRIDGE THERMAL NOISE:

14.2dB (A), 14.5dB (Lin.)

* Individually calibrated

UPPER LIMIT OF DYNAMIC RANGE (3%
distortion): >146dB SPL

MAXIMUM SOUND PRESSURE LEVEL:
157 dB (peak)

Environmental

OPERATING TEMPERATURE RANGE:

-30 to +125°C (-22 to +257 “F)

Max. 70°C (158 °F) when fitted with Random-
incidence Corrector DZ 9566

OPERATING HUMIDITY RANGE:

0 to 100% RH (without condensation)
STORAGE TEMPERATURE:

-30 to +70°C (-22 to +158°F)

Data Disk: 5 to 50°C (41 to +122°F)
TEMPERATURE COEFFICIENT (250 Hz):
+0.005dB/°C (for the range —10 to +50°C (14
to +122°F))

PRESSURE COEFFICIENT (250 Hz):
—0.021dB/kPa

INFLUENCE OF HUMIDITY: <0.1dB/100%RH
VIBRATION SENSITIVITY (<1000 Hz):

63.5dB equivalent SPL for 1 m/s? axial acceler-
ation

MAGNETIC FIELD SENSITIVITY:

7dBSPL for 80 A/m, 50 Hz fieid

ESTIMATED LONG-TERM STABILITY:
>1000 years/dB (dry air at 20°C (68 °F))

>10 hours/dB (dry air at 125°C (257 °F))

>40 years/dB (air at 20°C (68 °F), 90% RH)
>6 months/dB (air at 50°C (122°F), 90% RH)

Dimensions

Diameter: 13.2mm (0.52") (with grid)
12.7mm (0.50") (cartridge housing)
14.35mm (0.56") (with DZ 9566)
Height:  14.9mm (0.59") (with grid)
14.0mm (0.55") (without grid)
16.7 mm (0.66") (with DZ 9566)
Thread for preamplifier mounting:
11.7mm - 60UNS

Note: All values are typical at 23°C (73.4°F)
101.3kPa and 50% RH, unless measurement
uncertainty or tolerance field is specified. All un-
certainly values are specified at 20 (i.e. expand-
ed uncertainty using a coverage factor of 2)

Ordering Information 4188

Type 4188  Prepolarized Free-field 1/2”
Microphone

Includes the following accessories:

DZ 9566: Random-incidence Corrector

BC 0211: Calibration Chart

* Quote mic. serial number when re-ordering

Optional Accessories

Type 2669: 1/2” Microphone Preamplifier
Type 4231: Sound Leve! Calibrator

Type 4226: Muttifunction Acoustic Calibrator
Type 4228: Pistonphone

UA 0308: Dehumidifier

UA 0254: Set of 6 Windscreens (UA0237),
80 mm (3.5")

UA 0469: Set of 6 Windscreens (UA0459),
65mm (2.6")

BA 5105: Microphone Handbook

Specifications 4189

OPEN-CIRCUIT SENSITIVITY (250 Hz):
-26dB £1.5dB re 1V/Pa, 50 mV/Pa
POLARIZATION VOLTAGE (external): 0V
FREQUENCY RESPONSE*:

0° incidence free-field response:

+1dB, 10Hz to 8kHz

+2dB, 6.3Hz to 20kHz

In accordance with IEC651, Type 1
LOWER LIMITING FREQUENCY (-3dB):
2Hz to 4Hz (vent exposed to sound)
PRESSURE EQUALIZATION VENT:

Rear vented

DIAPHRAGM RESONANCE FREQUENCY:
14 kHz (90° phase shift)

CAPACITANCE (POLARIZED, 250Hz): 14 pF
EQUIVALENT AIR VOLUME (101.3 kPa):
46mm?3

CALIBRATOR LOAD VOLUME {250 Hz):
260 mm3

PISTONPHONE TYPE 4228 CORRECTION
{with DP0776): 0.00dB

CARTRIDGE THERMAL NOISE:

14.6dB (A), 15.3dB (Lin.)

* Individually calibrated

UPPER LIMIT OF DYNAMIC RANGE (3%
distortion): >146dB SPL

MAXIMUM SOUND PRESSURE LEVEL:
158 dB (peak)

Environmental

OPERATING TEMPERATURE RANGE:

-30 to +150*C (-22 1o 302°F)

OPERATING HUMIDITY RANGE:

0 to 100% RH (without condensation)
STORAGE TEMPERATURE:

-30to +70°C (-22 to 158"F)

Data Disk: 5 to 50°C (41 to +122°F)
TEMPERATURE COEFFICIENT (250 Hz):
—-0.001dB/°C (for the range —10 to +50°C (14
to 122°F))

PRESSURE COEFFICIENT (250 Hz):
-0.010dB/kPa

INFLUENCE OF HUMIDITY:

<0.1dB/100 %RH

VIBRATION SENSITIVITY (<1000 Hz):

62.5dB equivalent SPL for 1 m/s? axial acceler-
ation

MAGNETIC FIELD SENSITIVITY:

6dB SPL for 80 A/m, 50Hz field
ESTIMATED LONG-TERM STABILITY:
>1000 years/dB (dry air at 20“C (68 °F))
>2 hours/dB (dry air at 150°C (302 "F))
>40 years/dB (air at 20'C (68'F). 90% RH)
>1 year/dB (air at 50°C (122"F). 90% RH)

Dimensions

Diameter: 13.2mm (0.52") (with grid)
12.7mm (0.50") (without grid)
Height:  17.6 mm (0.69") (with grid)
16.3mm (0.64") (without grid)
Thread for preamplifier mounting:
11.7mm - 60UNS

Note: All values are typical at 23°C (73.4°F)
101.3kPa and 50% RH, uniess measurement
uncertainty or tolerance field is specified. All un-
certainty values are specified at 20 (i.e. expand-
ed uncertainty using a coverage factor of 2)

Ordering Information 4189

Type 4189  Prepolarized Free-field 1/2”
Microphone

Includes the following accessories:

BC 0224: Calibration Chart

* Quote mic. serial number when re-ordering

BC 5002: Microphone-data Disk”

Optional Accessories

Type 2669: /2" Microphone Preamplifier
Type 4231: Sound Level Calibrator
Type 4226: Muiltifunction Acoustic Calibrator

Type 4228: Pistonphone

UA 0308: Dehumidifier

UA 0254: Set of 6 Windscreens (UA0237),
90 mm (3.5")

UA 0469: Set of 6 Windscreens (UA 0459),
65mm (2.6")

BA 5105: Microphone Handbook




Product Data
®

Sound Level Calibrator — Type 4231

USES:

QO Calibration of sound level meters and other sound
measurement equipment

FEATURES:

O Conforms to IEC 942 (1988) Class 1 and ANSI
S$1.40-1984

O Robust pocket-size design with highly stable level
and frequency

0O 94dB SPL, or 114dB SPL for calibration in noisy
environments

O Extremely small influence of static pressure

O Sound pressure independent of microphone
equivalent volume

O 1kHz calibration frequency for correct calibration
level independent of weighting networks

O Fits Bruel &Kjaer 1” and ,” microphones (Y, and
15" microphones with adaptor)

O Switches off automatically when removed from the

O Calibration accuracy +0.2dB

The Sound Level Calibrator Type
4231 is a handy, portable sound source
for calibration of sound level meters
and other sound measurement equip-
ment. The calibrator is very robust and
stable and conforms to IEC 942 Class
1 and ANSI S1.40-1984.

The Sound Level Calibrator Type
4231 is a pocket-sized, battery oper-
ated sound source for quick and di-
rect calibration of sound level meters
and other sound measuring systems.
It fits Britel & Kjeer 1” and 2" micro-
phones and, with adaptors, it can be
used for Y4” and !8” microphones as
well.

The calibration frequency is
1000Hz (the reference frequency for
the standardized international
weighting networks), so the same cal-
ibration value is obtained for all
weighting networks (A, B, C, D and
Linear). The calibration pressure of
94 +0.2dB re 20puPa is equal to 1Pa
or 1 N/m?. The +20dB level step gives
114dB SPL which is convenient for
calibration in noisy environments.

The design of the 4231 is based on
a feed-back arrangement to ensure a
highly stable sound pressure level
and ease of use. The feed-back loop
uses a condenser microphone (see
Fig. 1), which is specially developed
for this purpose. This microphone is
optimized to have extremely high sta-

microphone

bility and independence of variations
in static pressure and temperature
around the 1 kHz calibration frequen-
cy. The result of this is a user-friendly
calibrator where exact fitting of the
microphone is non critical and the ef-
fects of changes in temperature and
static pressure are negligible.

The calibrator gives a continuous
sound pressure level when fitted on

a microphone (see Fig. 2) and activat-
ed. The sensitivily of the sound meas-
uring equipment can then be
adjusted until it indicates the correct
sound pressure level. The calibrator
is automatically switched off when
removed from the microphone.

A leather protecting case, which
does not need Lo be removed to use
the calibrator. is supplied.

Briiel & Kjaer =




Specifications 4231

STANDARDS SATISFIED:

IEC 942 (1988), Sound Calibrators, Class 1
ANSIS1.40-1984, Specifications for Acoustic
Calibrators

NOMINAL SOUND PRESSURE LEVEL:
94.0dB +0.2dB or 114.0dB +0.2dB re 20puPa
at reference conditions

FREQUENCY: 1kHz +0.1%

SPECIFIED MICROPHONE TYPES:

(Conforms to IEC 942 Class 1)

Brilet & Kjzer (and similar types) 17 and 11,7, 14",
1/g” with adaptors

EQUIVALENT FREE-FIELD LEVEL:

(0° incidence, re Nominal Sound Pressure Level)
-0.15dB for 1/, Briiel & Kjaer Microphones. See
the 4231 User Manual for other microphones
EQUIVALENT RANDOM INCIDENCE LEVEL:
(re Nominal Sound Pressure Level)

+0.0dB for 17, 1,", 1/,” and Vg" Briiel & Kjeer
Microphones. *

NOMINAL EFFECTIVE COUPLER VOLUME:
>200cm? at reference conditions

TOTAL HARMONIC DISTORTION (THD): <1%
LEVEL STABILITY:

Stabilization Time: 5s

Short-term: Better than 0.02dB (as specified in
IEC 942)

1 Year: Better than 0.05dB

REFERENCE CONDITIONS:

Ambient Temperature: 20°C (68°F)

Ambient Pressure: 1013hPa

Ambient Humidity: 65% RH

Load: Microphone Type 4134 (effective load vol-
ume: 0.25¢cm®)

Environmental

AMBIENT CONDITIONS:

Pressure: 650 to 1080 hPa

Humidity: 10 to 90% RH (without condensation)
Effective Load Volume: 0 to 1.5¢m?
INFLUENCE OF AMBIENT CONDITIONS:
Temperature Coefficient: +0.0015dB/°C
Pressure Coefficient: +8x 1075 dB/hPa
Humidity Coefficient: 0.001dB/%RH

Power Supply

Batteries: 2x 1.5V IEC Type LR6 (“AA" size)
Lifetime: Typically 100 hours continuous opera-
tion with alkaline batteries at 20°C (68°F)
Check: When about 10 hours of the batteries’
lifetime remain, the calibrator can only be oper-
ated by keeping the On/Off button pressed. The
generated sound leve! will be within the toler-
ances as long as the calibrator can be operated

COMPLIANCE WITH STANDARDS:

Dimensions and Weight:
Height: 30mm (1.27)

Width: 72mm (2.87)

Depth: 72mm (2.8")

Weight: 1509 (0.331b), including batteries

Note: All values are typical at 25°C (77°F), un-
less measurement uncertainty or tolerance field
is specified. All uncertainty values are specified
at 2¢ (i.e. expanded uncertainty using a cover-
age factor of 2)

c E CE-mark indicates compliance with: EMC Directive.
Safety EN 61010-1 and IEC 1010-1: Safety requirements for electrical equipment for
measurement, control and laboratory use.
EMC Emission EN 50081-1: Generic emission standard. Part 1, Residential, commercia! and
light industry. '
EN 50081-2: Generic emission standard. Part 2: Industrial environment.
CISPR22: Radio disturbance characteristics of information technology
equipment. Class B Limits.
FCC Rules, Part 15: Complies with the limits for a Class B digital device.
EMC Immunity EN 50082-1: Generic immunity standard. Part 1: Residential, commercial and
light industry.
EN 50082-2: Generic immunity standard. Part 2: Industrial environment.
Temperature IEC68-2-1 & IEC68-2-2: Environmental Testing. Cold and Dry Heat.
Operating Temperature: -10 to +50°C (14 to 122"F)
Storage Temperature: —25 to 70°C (-13 to 158°F)
Humidity IEC68-2-3: Damp Heat: 90% RH (non-condensing at 40°C (104F))
Enclosure IEC 529 (1989): Protection provided by enclosures: IP50

Ordering Information

Type 4231  Sound Level Calibrator
Includes the following accessories:
KE0317: Leather Case

2xQB0013: Alkaline Batteries Type LR6
UcC0210: Adaptor for ¥/,” microphones

Optional Accessories

DP0O775: Adaptor for 1/, microphones
DP 0774: Adaptor for 1/g” microphones
DP 0682 Adaptor for Studio Microphones

Types 4003 and 4006

DP 0750: Adaptor for Studio Microphones
Types 4004 and 4007

DP0887: Adaptor for Head and Torso
Simulator Type 4128

DP 0888: Adaptor for Intensity Probe Sets

Types 3545, 3548, 3583, 3584

Brile!&Kjaer reserves the right 1o change specifications and accessories without notice




Calibration Certificates




West Caldwell Calibration Laboratories Inc.

Certificate of Calibration

for

SOUND ANALYZER

Manufactured by:
Model No:

Serial No:

Calibration Recall No:

BRUEL & KJAER
2260

1772319
8341

Submitted By:

Customer:

Company:

MICHAEL THERIAULT
MICHAEL THERIAULT ASSOCIATES, INC.

The subject instrument was calibrated to the indicated specification using standards traccable to the
National Institute of Standards and Technology or (o aceepted values of natural physical constants.
This document certifies that the instrument met the following specification upon its return to the
submitter.

West Caldwell Calibration Laboratories Specification No.

2260

Upon receipt for Calibration, the instrument was found to be:

Within

(X

the tolerance of the indicated specification.

see attached report,

West Caldwell Calibration Laboratories' calibration control system meets the requirements of

MIL-STD-45662A

Calibration Date:
Callbration Due:

Certificate No:

uncompromised catibration

18-Jul-00
18-Jul-01
8341 -3

West Caldwell
Calibration
Laboratories, Inc.

Approved by:
e
Felin Christopher
1U86 Boomf eld Averue Yeesnone
Wen! Caldwe) (2012 8824900

New sersey - Fax
0006 12011 808-9297




West Caldwell Calibration Laboratories Inc.

Certificate of Calibration

for

MICROPHONE
Manufactured by: BRUEL & KJAER

Modcl No: 4189

Serial No: 1783679
Calibration Recall No: 8341
Submitted By:
Customer: MICHAEL THERIAULT
Company: MICHAEL THERIAULT ASSOCIATES. INC.

The subject instrument was calibrated to the indicated specification using standards traceable to the
National Institute of Standards and Technology or to accepted values of natural physical constants.
This document certifies that the instrument met the following specification upon its return to the
submitter.

Woest Caldwell Calibration Laboratories Specification No. 4189 BRLE

Upon receipt for Calibration, the instrument was found to be:

'

Within (X)) see attached report.
the tolerance of the indicated specification.

West Caldwell Calibration Laboratories' calibration control system meets the requirements of
MIL-STD-45662A

Approved by:
Calibration Date: 18-Jul-00

Calibration Due: 18-Jul-01 /J:C |

Certificate No: 8341 -1 Felix Christopher

) 1C8E Blnomfielc Avenue Teeghore
West Caldwell West Caidwell 12011882 4900
Calibration New Jersey Fax

uncompromised calibration \ Laboratories, Inc. 0/006 (2013 8089267
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West Caldwell Calibration Laboratueries Inc.

Certificate of Calibration

for

ACOUSTICAL CALIBRATOR

Maanufactored by: BRUEL & KJAER
Muodel No: 4231

Serial No: |882f7|0
Calibration Recall No: 8341

Submiticd By:
Customer: MICHAEL THERIAULT

Company: MICHAEL THERIAULT ASSOCIATES, INC.

The subject instrument was calibrated to the indicated specification using standards traceable to the
Nationa! Institute of Standards and Technology or to accepted values of natural physical constants.
This document certifies that ihe instrument met the following specification upon its retura to the
submitter.

West Caldwell Calibration Laboratories Specification No. 4231 BRLE

Upon receipt for Calibration, the instrument was found to be:
Within (X)) scc attached report.
the tolerance of the indicated specification.

West Caldwell Calibration Laboratories’ calibration control system meets the requirements of
MIL-STD-45662A

Approved hy:

Calibration Date: 18-Jul-00
Calibration Due: 18-Jul-01 (;C/ .
Certilicate No: 8341 -2 Felix Christopher
West Caldwell 1086 Boomfed Axendae ielephone z '
wiesi Culthavedt 1207842 49C0 -
Cali bfﬂﬁ@ﬂ_ News lewsiy Fax 2‘
uncompromised calibration \ Laboratories, Inc. DIRG {201 808-9297 ?g a (
e




MANUFACTURER'S CERTIFICATE OF CONFORMANCE

We Lclllhz thut Briivl & Kjien 2260 Seriad Nu 2248385
has becn tested and passed all prostuction weas, conumming coaeplonee with the rsnulaciens's pubiilad
specification st the daie of the e

The Tinal est bas been perfommed ssing cotibiiged ceanpieer s, waccabic o Nabew o Intersitne g
Standards ar by rabio measarzments,

Britel & Kjaer ix certified wiler FSCH UG P 005 asseniig dua sl caibraoon Jan
cetained an file and are aviiluble for spection apon reguese
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Nh:nuln 15, September 2000
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MANUFACTURER'S CERTIFICATE OF CONFORMANCE

" . --42 <
We cenidy that Briel & Kpar 4131 \uml No 2203289
has beer tested amd passed Lc prodtuction tests cordimmng compince with the nuaebacioer - pubished
specification a2 the date of the e

The final 1est has been pertormed asizg ealibmned compmenrracoable v Nigione: on Intematicaag
Stindards or by ratio measurements.
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R Seplcmber 2000
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MANUFACTURER'S CERTIFICATE OF CONFORMANCE

22 -001 22462
We cenify that Briivl & Kjer 22385 Serial N 240211

has boun tested and passed all prodiciion ests, caaliennm: compliaace with the manetacty

reen | ¢r's pabl shod
specdication at the date of the test.

The final test hus been performed using cafibrated cqaipient, wceable t Natona)
Standurds or by ratio measurcments,

or interaatnal

Brited & K jier s certified under IS0 G601 (j0ug, assugiig tus albcalibration daen e cqunment e

retained on file and are availuble for wmspectionn upon re RIS

Nigrum 1), Ouiober 2000

-

B
O ‘Z-- /V.——’ (N
torben Bxn

Proviuctian Munagrer

Plewse: i at fizs dosusmsng o

B e SRR, e et wi e gl e wero e o een

WORLD HEANGUARTERS, OK-2850 Maries  Doativak
lelephone: 35 TRINSMG Fa, w2548 BOIALT - wity fviwa it & 1o it -

MANUFACTURER’S CERTIFICATE OF CONFORMANCE
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West Caldwell Calibration Laboratorics Inc.

Certificate of Calibration

for

ACOUSTICAL CALIBRATOR
Manufactured by: BRUEL & KJAER

Maoadel No: 4231

Serial No: 2115610
Calibration Recall No: 8451
Submitted By:
Customer: ANTHONY AGRESTI
Company: TRC ENGINEERING CORPORATION

The subject instrument was calibrated to the indicated specification using standards traceable to the
National Institute of Standards and Technology or to accepted values of natural physical constants.
This document certifies that the instrument met the following specification upon its return to the

submitter.

West Caldwell Calibration Laboratorics Specification No, 4231 BRUE

Upon receipt for Calibration, the instrument was found to be:

Within (X ) sce attached report.

the tolerance of the indicated specification.

West Caldwell Calibration Laboratories’ calibration control system meets the requirements, MIL-
STD-45662A, ANSUNCSL Z540-1, IEC Guide 25 and 1SO 9002

Approved by:
Calibration Date: 14-Aug-00 :
Calibration Due: 14-Aug-01 ~ T";. C_ -

Certificate No: 8451 -1 Felix Christopher
Quality Manager

WQs:t Caldwell 1086 Bicontied Averue Telephone
Calibration N
uncompromised calibration \ Laboratories, Inc. o708 )




West Caldwell Calibration Laboratories Inc.

Certificate of Calibration

for

MICROPHONE

Manufactured by: BRUEL & KJAER

Model No: 4188

Seriatl No: 2057665

Calibration Recall No: 7913

Submitted By:
Customer: ANTHONY AGRESTI

Company: TRC ENGINEERING CORPORATION

The subject instrument was calibrated to the indicated specification using standards traceable to the
National lnstitute of Standards and Technology or to accepted values of natural physical constants.
This document certifies that the instrument met the following specification upon its return to the
submitter.

West Caldwell Calibration Laborstaries Specification No. 4188 BRUE

Upon reéceipt for Calibration, the instrument was found to be:
Within { X }  seeattached report.
the tolerance of the indicated specification.

West Caldwell Calibration Laboratories' calibration control system meets the requirements, MIL-
STD-48662A, ANSI/NCSL Z540-1, IEC Guide 28 and [SO 9002

Approved by:

Calibration Date: 29-Mar-00 ////
Calibration Due: 29-Mar-01 "7‘1\"'
Certificate No: 7913 -2 Felix Christopher
West Caldwell 108G Bioomiaid Averee Tetephone
/\Calibration xfﬁiﬁ&”“ Fs;a?. 882-4900
uncompromised calibration \, Laboratories, Inc. 07306 1973) 808 9297




West Caldwell Calibration Laboratories Inc.

Certificate of Calibration

for

SOUND LEVEL METER
Manuofactured by: BRUEL & KJAER

Model No: 2236

Serial No: 2100600
Calibration Recall No: 7913
Submitted By:
Customer: ANTHONY AGRESTI
Company: TRC ENGINEERING CORPORATION

The subject instrument was calibrated to the indicated specification using standards traceable to the
National Institute of Standards and Technology or to accepted values of natural physical constants.
This document certifies that the instrument met the following specification upon its return to the
submitter.

West Caldwell Calibration Laboratories Specification No. 2236 BRUE

Upon receipt for Calibration, the instrument was found to be:
Qutside (X ) see attached report.
the tolerance of the indicated specification.

West Caldwell Calibration Laboratories’ calibration control system meets the requirements, MIL-
STD-45662A, ANSI/NCSL Z540-1, IEC Guide 25 and ISO 9002

Approved by:
Calibration Date: 29-Mar-00 /

¢ L

Calibration Due: 29-Mar-01 i
Certificats No: 7913 -1 Felix Christopher

West Caldwell 1086 Boorlied Averue Tolephone
Calibration mfgw }9;3:88&4‘300
uncompromised calibration Laborator ies, inc. 07005 - {970 808.9297
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West Caldwell "”“,',"F’;t& ey e ENTERED

- ey =, REGI-STAR, INC., [ pessmm™ 2

ca"brat|°n ,'\é‘;._,‘,gf ANSLNCSL 254041 1604 Eﬂ

. . . N 1YIL-STD-a5FA2/, =
sncompromised calibration l..aboratories, Inc. T o CEALE TG M | e e :
86 Bloomfield Avenue, West Caldwell, NJ 07006, U.S.A. Phone: (973) 882 - 4900 Fax.: (973) 808 - 9287

eb Site: www.wcel.com E - Mail: info@wccl.com
REPORT OF CALIBRATION |

for

BRUEL & KJAER ACOUSTICAL CALIBRATOR

Model No.: 4231 Serial No.: 2115610

Submitted by:
Company: TRC ENGINEERING CORPORATION

Tha above listed instrument was checked using calibration procedure documented in West Caldwell
Calibration Laboratories Inc. procedure : 4231B&K Revision Feb. 2000

Calibration results:

SPL as per spec. is 114.0dB + - 0.2 dB re. 20 uPa at 1000 Hz + - 0.1 %.
Sound Pressure Level measured was 114.0 dB re. 20 uPa at 999.8 Hz.

SPL as perspec. is 94.0dB +-0.2 dB re. 20 uPa at 1000 Hz + - 0.1 %,
Sound Pressure Level measured was 94.0 dB re. 20 uPa at 999.8 Hz.

Thig Calibration is traceable through NIST test number: 822/261834-99 D1129
Uncentainty: The absolute uncertainty of cafibration; 0,15dB st 99% confidence ievel.
Uniless otherwise noted, the reponted value is both the “as found” and "as left” data.

Catibration was performed by West Caldwall Calibration Laboratories inc under Operating Procedures
intanded to implemant tha requirements ¢f ANSINCSL Z540-1,(MIL-STD-45662A), and 1SO 9002

Certifiad Refarances: Date of Cal. Due Date NIST Test No.
Bruel & Kjaer 4228 S/IN1742061 5Jun. 2000 5 Jun. 2001 822/261834-99 D1129
Bruel 8. Kjaer 4160 S/N1560036 5 May 1999 5§ May 2001 822/261834-99 D1129

Laboratory Enviranment: Measurements performed by:

Ambiant Temperature: 22.3 c

Ambisnt Humidity: 555 % RH

Ambiant Prassure: 100.71 kPa (10mbar) - V B ..................

Calibration Date: 8/14/100 Vina Baldonado

Calibration Due: 8/14/01 Form CalibtBa0323-12
. Repart Number: 8451-1

Cantrol Number: 8451

Page 1 of 1

This docur enl shall 10! be irptogute except i fut without the ‘wtran acprova: itom
wies: Calwall Cat |Laas Inr Lor. 8002 Rev V1A 2 98




West Caldwell e, -

ANSINCSL Z540-1 19

1086 Bloomfield Avenue. West Caldwell, NJ 07006, U.S.A. Phone: (973) 882 - 4900 Fax.. {973) 808 - 9
Web Site: www.wccl.com E - Mail: info@wccl.com

Calibration m RFCI- STAR, TG @ El

LT N F)

Jcompromised calibration Laboratories, Inc. it ’.‘ L STO a3z

CALIBHATON THACEABLE “C N 1 5 T

REPORT OF CALIBRATION

for

BRUEL & KJAER SOUND LEVEL METER

Model No. 2236 Serial No.: 2100600

Company:  TRC ENGINEERING CORPORATION

The above listed instrument was checked using calibration procedure documented in West Caldwell
Calibration Laboratories Inc. procedure : 2236B&K Revision Feb. 2000

Calibration results:
The above listed instrument was found to meet or exceed manufacturer's specifications.

This Calibration is traceable through NIST test numbers:
822/261834-99 D1129 822/261898-99

Fault: {x} Unit did not tum off, power supply circult was defective. { Replaced ) .
{ x ) Battery socket was damaged. ( Replaced )

Calibration was performed by West Caldwell Catibration Laboratories Inc. under Operating Procedures
intended to implement the requiramants of ANSI/NCSL 2540-1,(MIL-STD-45662A). and ISO 8002.

Certified References: Date of Cal. Due Date NIST Tast No.

Bruel & Kjaer 4160 S/N1560036 5§ May 1999 5 May 2001 822/261834-99 D1129
Bruel & Kjaer 8305 SIN1777437 28 May. 1988 28 May 2001 822/261898-99
Hewilett Packard 3458A S/N2823A00324 15 Apr.1999 15 Apr. 2000 2452M255702

Laboratory Environment: Measurements parformed by:

Ambient Temperature: 253 <«

Ambient Humidity: 296 %RH . Ty '

Ambient Pressure; 99.53  kPa (10mbar) V/ 1/ ,/ W .
Callbration Date: /29100 Mark MacFarlane

Calibration Oue: 3129/01 F orm -Arnstia20423- 1

Report Number. 79131

Control Number: 7913

Page 1 Of 1 Ths occumer, shal: rat be repreduced oxcapt in full, wiNOUI the arittsn spproval fom
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| Calibration () i Ei
I compromised calibration '\ Laboratories, Inc. o Bt e R A&h"';"(;';?ﬁ“' g :
86 Bloomfisld Avenue, West Caldwell, NJ 07006, U.S.A. Phone: (973) 882 - 4300 Fax.: (973) 808 - 3297
Web Site: www.wccl.com E - Mail: info @wccl.com
for
Bruel & Kjaer Microphone Model: 4188 Serial No: 2057665
Submitted by:

Company: TRC ENGINEERING CORPORATION

The above listed instrument was checked using calibration procedure documented in West Caldwell

Calibration Laboratories Inc. procedure: 4188 B&K Revision: Jun-95
1 Calibration rasutta:
! Microphone open circuit sensitivity at: 1000 Hzis -30.9 dB re.1V/Pa.or 28.7 mViPa’
Open circuit comrection factor Ko = 4.9 - dB re.50mV/Pa. Polarization vottage (External): 0 Volts
Manufacturer’s Specifications: PASSED
This Calibration is traceable through NIST test number 822/261834-99
|uncertainty:
The absoluts uncertainty of calibration: 0.15dB at 99% confidenca laval.
Unless otharwise noted, the reporied value is both the "as found" and "as left" data.

Calibration was parformed by West Caldwell Catlbration Labaratonies Inc. under Operating Procedures
intended to implemsant the requirements of ANSIINCSL Z540-1 (MiL-STD-45862A), and ISO 8002.
'~ertified References Date of Cal Due Date NIST Test No.
, uel & Kjaer 4134 S/N 1768848 8-Jun-99 8-Jun-00 822/261834-99
lower curve Is the pressure response recorded with electrostatic actuator.

Frequency Response

Y
L3

’
-
o

Magnitude (d(B)
i

-1§

10 100 1000
Frequency (Hz) 10000

‘boratory Environment
.mpamtumz 25.3 °C Measurements performed by:
slative Humidity: 28.6 %
Barometric Pressure: 99.53  kPa(10mban) M
Calibration Date: 29-Magr00 el
Calibration Due: 29-Mar-01 Digo Bos
Report Number: 7913-2
Control no:

| 7913
Tris document oduted in whow.
w.:n r....._.::y.t:’?:. e Paae 1 of 1 [T AN TR J




Excalibur Engineering
11 Music
Irvine, CA 92618
Phone : (949) 454-6603

Fax : (949) 454-6642 .
Certificate Of Calibration
Customer EXCALIBUR ENGINEERING SALES Dept. SALES
Report # 3-4820 Bar Code #
Date Received FRIDAY, NOVEMBER 10, 2000 P.O. #
Manufacturer BRUEL & KJAER Serlal # 1772216
Model # 2260A Asset # 8111

Description SOUND ANALYZER

Date Calibrated Calibration Due Date
Maintenance Procedure 4226
Temperature 23°C Humidity 33 %

Accuracy ANSI type 1

; o
‘

Received in Toleran ‘
Remarks Device meets ANS! type 1 specifications under laboratory conditions

i 0T

Retumned In Tolenoe
Remarks

D# Manufacturer Model # Description Calibration Explires

878 BRUEL & KJAER 4226 SLM CALIBRATOR 7/6/01
048 HEWLETT PACKARD 3458A SYSTEM MULTIMETER 8/24/01

Excalibur Engineering, Inc. certifies that the instrument specified above meets the manufacturer's specifications and has been calibrated using
standards and Instruments also listed above whose accuracies are traceable to the National Institute of Standards and Technology (NIST),
and the calibration systems and recoyds are in compliance to 1SO-10012 and ANS| Z540-1-1994.

This certificate/report shall not be reproduced without the written approval of Excalibur Engineering, Inc.

Wé‘ifw é %@M 1 6 2001 caem?%m ‘

o smy dy regarding this certification with the exception of the calibration within 30 days Page s |

Exealibur Eagineering ks not lishle for any d:
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Excalibur Engineering

11 Music
Irvine, CA 92618
Phone : (949) 454-6603
. Fax : (949) 454-6642

Certificate Of Calibration
Customer EXCALIBUR ENGINEERING SALES Dept. SALES
Report # 3-4938 Bar Code #
Date Received FRIDAY, DECEMBER 15, 2000 P.O. #
Manufacturer BRUEL & KJAER Serial # 1914281
Model # 2236-007A Asset # 19016

Doccrlptlon SOUND LEVEL METER

Date Calibrated  12/15/2000 Calibration Due Date  12/15/2001 Calibration Interval 12

Maintenance Procedure 4226
Temperature 22°C Humidity 42 % Calibration Performed By 4

Accuracy ANSI TYPE 1

Reoelved In Tolaranee
Remarks

Returmned in Tolerance
Remarks Device meets ANSI Type 1 specifications under laboratory conditions.

D# Manufacturer Mode! # Description Calibration Expires

890 BRUEL & KJAER 2610 MEASURING AMP 9/6/01
866 HEWLETT PACKARD 8903B/K AUDIO ANALYZER 8/24/01
051 BRUEL & KJAER 2639 PREAMPLIFIER 1/13/01
089 BRUEL & KJAER 4228 ) PISTONPHONE 7/6/02
593 8RUEL & KJAER 4165 MICROPHONE 8/9/01
878 . BRUEL & KJAER 4226 SLM CALIBRATOR 7/6/01

Excalibur Engineering, Inc. certifies that the instrument specified above meets the manufacturer's specifications and has been calibrated using
standards and instruments also listed above whose accuracies are traceable to the National Institute of Standards and Technology (NIST),
and the calibration systems and records are in compliance to 1SO-10012 and ANS! Z540-1-1994.

This certificate/report shall not be reproduced without the written approval of Excalibur Engineering, inc.

. ’%ﬂ“‘( g %E MAR 1 6 2001 camgn}?m
Apprg¥ed By

Excatibar Eagineering is not tiable for suy damag: qf or any dy regarding this cercification with the exception of the caldbration within 30 days Page#: |




Construction Noise Analzsis




Construction Noise Analysis - Dolstontown Road East

Kings Park
Noise Monitoring June 20-21, 2000
Location 1 - EZ Loader Garage Dolsontown Road

B&K 2236D S/N 2100600 Cal Factors
Calibrator: B&K 4231 S/N 2115610 Before After
Range 20-100 dBA 2.2

Slow response

RMS:A  Peak:C

20-100 dB

Summertime Long Term Monitoring

Time Leq L10 L90

9:32:21 67.9 73.0 52.5
1:15:21 66.6 735 535
11:25:21 69.6 74.0 52.0
11:35:21 69.3 73.0 51.5
11:45:21 69.8 745 51.0
11:55:21 703 74.5 52.0
12:05:21 69.9 74.5 49.0
12:15:24 69.6 74.0 50.5
12:25:21 67.8 725 455
12:35:21 69.6 735 60.0
12:45:21 68.0 73.0 51.0
12:55:21 68.1 73.0 49.5
13:05:21 717 755 48.0
13:15:21 67.7 72.5 418
13:25:21 678 72.5 415
13:35:21 75.8 74.0 48.0
13:45:21 69.8 74.0 49.5
13:565:21 70.0 74.0 49.0
14:05:21 69.2 73.5 54.0
14:15:21 69.7 735 5§7.0
14:28:21 703 74.0 60.0
14:35:21 68.3 73.0 56.5
14:45:21 70.5 74.5 83.5
14:56:21 69.6 74.5 53.0

15:05:21 70.3 74.0 58.0 :
16:16:21 70.7 74.0 59.5
15:25:21 720 74.0 57.0
15:35:21 69.8 74.0 57.5

15:45:21 69.8 74.5 57.0
15:55:21 68.9 73.5 55.0
16:05:21 70.3 74.5 54.5
16:15:21 69.8 74.0 55.5
16:25:21 69.9 74.0 55.5
16:35:21 70.0 74.0 54.0
16:45:21 69.8 74.0 55.0
16:55:21 703 74.5 54.5
17:05:21 708 75.0 56.0
17:16:21 70.2 74.5 §5.0
17:25:21 69.5 735 56.0
17:35:21 70.0 74.0 55.5

17:45:21 69.4 74.0 55.0
17:55:21 701 74.5 54.0
18:05:21 7.4 75.5 §5.5
18:15:21 69.6 74.0 54.0
18:25:21 69.7 745 52.5
18:35:21 69.4 74.0 53.0
18:45:21 705 74.0 54.0

18:55:21 68.5 73.0 54.0
19:05:21 69.0 74.0 52.5
19:15:21 67.3 725 515

19:25:21 68.4 73.5 54.0
19:35:21 68.4 73.0 62.5
19:45:21 67.2 72.0 54.0
19:55:21 68.1 73.0 54.0
20:05:21 67.7 73.0 54.5
20:115:21 67.7 72.5 54.5

20:25:21 66.7 71.0 53.0
20:35:21 69.2 74.0 54.0
20:45:21 66.2 7.8 §51.5
20:55:21 68.0 73.0 52.5
21:05:21 66.2 s 52.0
211521 66.4 715 53.0
21:25:21 703 720 54.0
21:35:21 65.9 705 525
21:45:21 85.2 70.0 52.5
21:55:21 65.7 70.5 51.0
22:05:21 66.3 71.0 53.0
22:15:21 84.4 68.0 52.0
22:25:21 64.6 69.5 51.0
22:35:21 63.2 66.5 50.0
22:45:21 64.2 68.5 50.5

22

Time Leg

22:55:21 63.2
23:05:21 63.0
23:15:21 61.7
23:25:21 63.9
23:35:21 63.9
23:45:21 61.6
23:55:21 66.2
0:05:21 614

0:15:21 59.7
0:25:21 58.3
0:35:21 59.6
0:45:21 €0.5
0:55:21 59.6
1:05:21 58.7
1:15:21 60.2
1:25:21 59.0

1:35:21 53.0
1:45:21 57.8
1:55:21 60.4

2:05:21 57.8
2:15:21 56.3
2:25:21 53.3
2:35:21 51.9
2:45:21 54.4
2:56:21 51.5
3:05:21 54.0
3:15:21 55.8
3:25:21 50.7
3:35:21 56.7
3:45:21 54.7
3:55:21 58.4

4:05:21 578
4:15:21 574
4:25:21 56.2
4:35:21 53.8

4:45:21 €0.4
4:55:21 56.4
5:05:21 56.8
§:15:21 576
5:25:21 63.2
5:35:21 59.8
5:45:21 60.1
5:55:21 63.1
6:05:21 62.6

6:15:21 62.1
6:25:21 €5.1
6:35:21 66.5
6:45:21 67.0

6:55:21 67.4
7:05:21 66.5
7:15:21 67.8
7:25:21 675
7:35:21 68.1
7:45:21 68.0
7:55:21 70.9
8:05:21 69.1
8:15:21 69.3
8:25:21 67.4
8:35:21 70.7
8:45:21 68.3
8:55:21 68.5

9:05:21 703
91521 685
9:25:21 68.3

9:35:24 67.8
9:45:21 67.9

9:55:21 68.9
10:05:21 69.3
10:15:21 68.9
10:25:21 69.5
10:35:21 68.9
10:45:21 §9.2
10:55:24 69.3
11:05:21 69.0
11:15:21 69.4

Leq Daytime (7am-4pm) Average

L10

66.0
65.5
59.5

65.5
62.0
66.0
59.5
58.0
58.0
59.0
60.5
59.5
54.5
56.5
57.0
55.0
55.5
58.5
55.0
§5.5
§4.5
545
54.0
53.0
515
52.0
§3.0
555
57.0
$8.0
57.5
§5.5
55.5
555
§5.5
57.0
59.0
§7.0
63.0
575
59.5
63.5
62.0
62.0
67.5
71.0
720
720
69.5
725
720
73.0
73.0
755
74.0
740
715
745
735
73.0
75.0
735
730
725
725
735
74.0
735
74.0
735
73.0
745
730
740

LS80
49.5

51.0
50.5
525
51.0
49.5
51.0
51.0
50.5
520
518
50.5
48.5
50.0
50.0
48.5
48.0
49.0
47.0
48.5
48.0
46.5
46.0
46.0
44.5
41.0
47.0
47.0
48.0
48.0
50.5
48.5
48.5
49.0
47.5
49.5
48.5
50.5
530
50.0
515
515
515
51.5
535
54.0
535
S3.0
525
52.0
50.5
52.0
515
515
50.5
53.0
54.0
55.5
535
535
55.0
53.5
4.0
555
540
55.5
55.5
55.0
55.5
535
§5.5
555
570
5§75

69.3




HZ

16
20
25
31.5
40
50
63
80
100
125
160
200
250
315
400
500
630
800
1000
1250
1600
2000
2500
3150
4000
5000
6300
8000
10000
12500

Construction Noise Analysis - Dolsontown Road West

[  Winter Daytime Measurements | Summer Daytime |

SET 1
LEQ

56.7
57.7
57.6
58.4
58.7
60.1
65.0
64.0
60.2
63.3
57.9
56.6
52.4
52.2
50.9
51.7
52.5
53.1
53.8
52.7
511
48.6
45.6
42.4
40.3
39.9
356.5
344
331
29.9
61.5
72.5

SET3

LEQ

56.3
56.2
56.2
57.6
58.6
60.8
58.9
62.7
60.7
58.7
56.9
52.3
51.8
49.0
48.5
49.7
50.2
51.6
50.7
472
45.8
42.5
41.0
38.9
38.4
37.3
37.3
33.1
30.0
26.8
58.3
70.3

SET 6

LEQ

56.7
57.8
57.6
57.0
56.8
58.3
58.8
62.6
60.1
58.6
55.8
543
52.9
49.6
49.1
49.4
50.4
50.4
47.9
474
45.2
42.2
39.2
35.6
327
30.2
27.9
28.2
21.6
20.0
57.5
71.0

only set

LEQ

57.5
59.1
58.2
60.0
58.7
58.9
62.5
62.0
61.7
58.9
55.1
54.6
55.0
53.9
54.8
55.4
56.5
579
59.2
58.4
57.0
53.7
50.6
48.1
456
425
40.1
37.5
35.2
32.9
66.0

Leq Daytime (7am-4pm) Average

AVERAGE

56.6
57.7
57.4
58.2
58.2
59.5
61.3
62.8
60.7
59.9
56.4
54.4
52.9
51.2
50.8
51.5
52.4
53.3
52.9
51.4
49.8
46.8
44 .1
413
39.3
37.5
35.2
33.3
30.0
274
60.8
71.3

60.8




Construction Noise Analysis - Dolsontown Road South

|Location:
Time:
Season:

Instrument:
Application:
Start Time:
End Time:
Elapsed Time:
Bandwidth:
Detector 1/2
Range:

Detector 1:
Detector 2:
Statistic

Criterion Level:
Threshotd:
Exchange Rate
Exposure Time:
Peaks Over:

Instrument Serial Number:
Micropheone Serial Number:
Input:

{Windscreen Correction:

S. . Correction:

Calibration Leve!:
Sensitivity:
Microphone:

Start date
12/13/2000
12/13/2000
12/13/2000
12/13/2000
12/13/2000
12/13/2000
12/13/2000
12/1372000
12/13/2000
12/14/2000
12/14/2000
12/14/2000
12/14/2000
12/14/2000
12/14/2000
12/1472000
12/14/2000
12/14/2000
12/14/2000
12/14/2000
12/14/2000
12/14/2000
12/14/2000
12/14/2000
12/1472000
12/14/2000
1211472000
12/14/2000
12/14/2000
12/14/2000
12/14/2000
12/14/2000
12/14/2000
12/15/2000
12/15/2000
12/15/2000
12/15/2000
12/15/2000
12/15/2000
12/15/2000
12/15/2000
12/15/2000
12/15/2000
12/15/2000

Dolsontown Road - South

24-hour Monitoring
Winter

2238

BZ7124 version 1.1

12/13/2000 03:39:40 PM

12/15/2000 11:22:59 AM

43:43:19

Broad band
RMS Peak

20.0-100.0 dB
Time Frequency
SFI
Peak L
F A

100.0dB

0.0d8

3 and 260

7:30:00

140.0 9B

2246211

2231023

Microphone

off

Random

94.0dB

-30.8d8

2231023
Start time LAeq LAF90
03:39:40 PM 63.6 54.5
04:39:40 PM 571 535
05:39:40 PM 56.5 525
06:39:40 PM §5.7 51.0
07:39:40 PM 55.5 51.0
08:39:40 PM 55.4 50.0
09:39:40 PM 54.8 50.0
10:39:40 PM 53.5 46.5
11:39:40 PM 53.1 455
12:39:40 AM 52.5 45.0
01:39:40 AM 56.1 49.0
02:39:40 AM 56.3 51.0
03:39:40 AM 52.8 46.5
04:39:40 AM 534 48.0
05:39:40 AM 56.0 49.0
06:39:40 AM 55.2 50.5
07:39:40 AM 54.5 50.0
08:39:40 AM 54.9 50.0
09:39:40 AM 57.2 52.0
10:39:40 AM 60.3 56.0
11:39:40 AM 60.0 56.0
12:39:40 PM 58.2 55.0
01:39:40 PM 89.0 55.5
02:39:40 PM 59.7 57.0
03:39:40 PM 59.9 5§7.0
04:39:40 PM 60.3 51.5
05:39:40 PM 60.4 58.0
06:39:40 PM 66.6 53.0
07:39:40 PM 62.2 50.5
08:39:40 PM 57.2 50.0
09:39:40 PM 53.5 485
10:39:40 PM 50.8 46.5
11:39:40 PM 49.5 45.0
12:39:40 AM 47.8 435
01:39:40 AM 47.8 43.0
02:39:40 AM §50.0 435
03:39:40 AM 49.3 44.0
04:39:40 AM 48.9 440
05:39:40 AM 49.7 455
06:39:40 AM 53.5 49.0
07:39:40 AM 56.4 525
08:39:40 AM 56.1 515
09:39:40 AM 54.2 445
10:39:40 AM 725 19.9

Leq Daytime (7am-4pm) Averago] 54.0




HZ
16
20
25
31.5
40
50
63
80
100
125
160
200
250
315
400
500
630
800
1000
1250
1600
2000
2500
3150
4000
5000
6300
8000
10000
12500

Construction Noise Analysis - Genung Street

[ Winter Daytime Measurements | Summer Daytime |

SET 1
LEQ
54.0
55.0
54.7
55.0
55.8
59.8
64.8
65.3
62.5
57.9
57.9
54.8
53.8
54.6
54.3
55.6
57.5
59.1
60.5
60.0
59.3
57.3
54.2
50.3
46.4
43.0
40.5
38.1
35.6
31.7
67.9
73.1

SET3

LEQ
55.8
56.2
55.7
56.1
57.0
57.8
61.9
69.0
69.7
64.2
64.2
66.3
66.1
64.0
62.8
61.9
61.1
60.1
60.0
60.6
60.3
58.4
57.5
55.5
53.9
52.4
51.1
49.2
46.9
43.9
70.9
7.7

SET 6

LEQ
56.7
56.7
55.3
55.5
56.1
59.5
60.5
64.6
63.2
61.8
58.0
58.0
56.1
55.9
56.5
57.2
58.0
59.2
60.0
61.0
59.8
57.0
54.6
50.6
47.0

439

41.5
38.6
36.0
33.3
68.3
74.8

only set

LEQ
55.0
56.3
55.8
58.3
58.3
60.1
61.6
62.9
62.0
59.1
57.2
55.6

55.4

55.2
55.2
55.9
55.4
55.7
56.2
55.8
55.2
52.4
50.3
470
44 .6
41.9
39.7
371
35.0
33.0
64.5

Leq Daytime (7am-4pm) Average

AVERAGE
55.4
56.0
55.4
56.2
56.8
59.3
62.2
65.4
64.4
60.7
59.4
58.7
57.8
57.4
57.2
57.6
58.0
58.5
59.2
59.3
58.6
56.3
54.2
50.8
48.0
453
43.2
40.8
38.4
35.5
67.9
75.2

67.9




Construction Noise Analysis - Country View Manor

Locatlon: Country View Manor Apartments
Time: 24-hour Monitoring
Season: Winter Summer LONG TERM
Time Leq Leq 7am4pm Time Leq Leq 7am4pm
Instrument: 2238
Application: BZ7124 version 1.1 11:21:51 51.6 516 23:31:51 48.8
Start Time: 12/13/2000 04:52:35 PM 11:31:51 451 451 23:41:514 47.7
End Time: 12/16/2000 11:07:31 AM 11:41:51 45.7 457 23:51:51 49.2
Elapsed Time: 42:14:56 11:51:51 451 451 0:01:51 48.9
Bandwidth: Broad band 12:01:51 49.2 492 0:11:51 49.2
Detector 1/2 RMS Peak 12:11:51 53.9 53.9 0:21:5% 49.9
Range: 20.0-100.0dB 12:21:51 46.4 46.4 0:31:54 50.1
12:31:51 46.8 46.8 0:41;51 50.9
Time Frequency 12:41:51 46.6 46.6 0:51:51 50.6
Detector 1: SFI A 12:51:51 47.2 47.2 1:01:51 511
Detector 2: Peak L 13:01:51 46.3 46.3 1:11:51 525
Statistic F A 131151 46.3 46.3 1:21:51 50.6
13:21:51 45.0 45.0 1:31:51 48.3
Criterion Level: 100.0 dB 13:31:54 46.0 46.0 1:41:5% 488
Threshold: 0.0dB 13:41:51 48.5 48.5 1:51:51 48.6
Exchange Rate 3 and 260 13:51:51 46.7 46.7 2:01:5% 47.2
Exposure Time: 7:30:00 14:01:51 475 475 2:11:51 47.2
Peaks Over: 140.0d8 14:11:51 478 47.8 2:21:51 47.9
14:21:51 48.8 48.8 2:31:51 48.6
Instrument Serial Number: 2255689 14:31:51 49.2 49.2 2:41:51 48.5
Microphone Serial Number: 2250456 14:41:51 481 48.1 2:51:51 478
Input: Microphone 14:51:51 49.5 49.5 3:01:51 44,3
Windscreen Correction: off 15:01:51 48.8 489 315 44.6
S. I. Correction: Random 15:11:51 48.2 48.2 3:21:51 44.9
15:21:51 50.3 50.3 3:31:51 47.6
Calibration Level: 94.0d8 15:31:51 50.9 50.9 3:41:51 451
Sensitivity: -30.6dB 15:41:51 50.9 509 3:51:51 476
Microphone: R 2250456 15:51:51 51.5 515 4:01:51 49.1
’ 16:01:51 50.9 4:11:51 49.2
Start date Start time LAeq LAF90 16:11:51 514 4:21:51 51.7
12/13/2000 04:52:35 PM 67.8 385 16:21:51 48.8 4:31:5 50.6
12/13/2000 05:52:35 PM 44.2 38.0 16:31:51 47.6 4:41:51 49.7
12/13/2000 06:52:35 PM 44.5 375 16:41:51 49.8 4:51:51 518
12/13/2000 07:52:35 PM 454 38.0 16:51:51 48.3 5:.01:51 515
12/13/2000 08:52:35 PM 41.2 375 17:01:51 49.3 5:11:59 516
12/13/2000 09:52:35 PM 41.2 375 17:11:51 47.8 5:21:51 52.1
12/13/2000 10:52:35 PM 746 36.5 17:21:51 65.9 5:31°51 535
12/13/2000 11:52:35 PM 46.6 37.0 17:31:51 50.7 5:41.5% 51.8
12/14/2000 12:52:35 AM 80.2 425 17:41:51 49.1 ' 5:51:51 52.0
12/14/2000 01:52:35 AM 59.5 53.0 17:51:51 47.8 6:01:51 50.8
12/14/2000 02:52:35 AM 59.0 55.0 18:01:51 51.4 6:11:51 50.3
12/14/2000 03:52:35 AM 55.6 49.5 18:11:51 48.7 6:21:51 50.3
12/14/2000 04:52:35 AM 57.% 525 18:21:51 49.3 6:31:51 50.5
12/14/2000 05:52:35 AM 53.7 425 18:31:51 49.8 6:41:51 50.8
12/14/2000 06:52:35 AM 53.7 42.0 18:41:54 48.2 6:51:51 50.3
12/14/2000 07:52:35 AM 52.1 43.5 18:51:51 49.0 7:01:51 50.0 50.0
12/14/2000 08:52:35 AM 47.0 425 19:01:51 48.4 7:11:51 48.7 48.7
12/14/2000 09:52:35 AM 51.8 43.0 19:11:51 53.4 7:21:51 48.6 48.6
12/14/2000 10:52:35 AM 52.8 45.0 19:2+:51 48.1 7:31:51 48.0 48.0
12/14/2000 11:52:35 AM 52.1 46.0 19:31:51 48.0 7:41:51 48.0 48.0
12/14/2000 12:52:35 PM 63.7 46.0 19:41:51 49.2 7:51:51 48.1 481
12/14/2000 01:52:35 PM 57.8 45.0 19:51:51 46.2 8:01:51 48.2 48.2
12/14/2000 02:52:35 PM 48.2 43.5 20:01:51 49.9 8:11:51 50.7 50.7
12/14/2000 03:52:35 PM 50.9 445 20:11:51 48.8 8:21:51 543 54.3
12/14/2000 04:52:35 PM 47.8 440 20:21:51 49.9 8:31:51 548 548
12/14/2000 05:52:35 PM 48.0 455 20:31:51 473 8:41:51 54.2 54.2
12/14/2000 06:52:35 PM 46.8 43.5 20:41:51 47.2 8:51:51 57.6 57.6
12/14/2000 07:52:35 PM 46.2 415 20:51:51 46.0 9:01:51 57.0 57.0
12/14/2000 08:52:35 PM 54.2 41.5 21:01:5% 46.4 9:11:51 52.7 52.7
12/14/2000 09:52:35 PM 45.2 40.5 21:11:5% 46.9 9:21:51 74.1 74.1
12/14/2000 10:52:35 PM 47.6 415 21:21:51 47.8 9:31:54 76.2 76.2
12/1472000 11:52:35 PM 453 385 21:31:51 47.7 9:41:5% 65.3 65.3
12/15/2000 12:52:35 AM 7.2 38.5 21:41:51 47.0 9:51:51 61.0 61.0
12/15/2000 01:52:35 AM 418 38.0 21:51:51 48.4 10:01:51 53.2 53.2
12/15/2000 02:52:35 AM 46.8 375 22:01:51 485 10:11:51 526 52.6
12/15/2000 03:52:35 AM 39.5 37.0 221151 519 10:21:51 54.0 54.0
12/15/2000 04:52:35 AM 41.5 38.0 22:21:51 49.9 10:31:53 55.9 55.9
12/15/2000 05:52:35 AM 47.7 40.5 22:31:51 51.3 10:41:51% 64.3 64.3
12/15/2000 06:52:35 AM 46.2 405 22:41:51 52.5 10:51:51% 67.7 87.7
12/15/2000 07:52:35 AM 46.7 395 22:51:51 485 11:01:54 70.2 70.2
12/15/2000 08:52:35 AM 45.9 39.0 23:01:51 495 11:11:51 68.9 68.9
12/15/2000 09:52:35 AM 60.4 385 231151 48.6
12/15/2000 10:52:35 AM 734 295 23:21:51 50.0
SUMMER LEQ DAYTIME (TAM-4PM) AVERAGE | 525 |
WINTER Leq daytime (7am-4pm) averages| 53.3

. WINTER AND SUMMER Leq DAYTIME (TAM-4PM) AVERAGE 529




Construction Noise Analysis - Ruth Court

TR

Wawayanda

SNEReN 3. Ruth Court

HAelSN| B&K 2260/177216

-|B&K 4231/2115610
6/20/2000
1309-1329
Before | After
93.8 93.8
93.8
-0.02 -0.02
Octave Band Daytime L., Whole Octaves
16 54
20 56
25 57
32 55 60
40 52
50 60
63 54 62
80 56
100 67
125 61 69
160 61
200 63
250 59 66
315 60
400 58
500 58 63
630 58
800 56
1000 57 61
1250 56
1600 54
2000 53 58
2500 51
3150 50
4000 49 54
5000 47
6300 45
8000 44 49
10000 43
12500 41
Combined dBA 66.1
Overall dBA 67.6

Leq Daytime (7am-4pm) Average| 66.1 |




Wawayanda Energy Facility - Construction Noise Analysis - Receiver Sound Levels (Leq)
' - Site Excavation

.Floor  Country View Manor 7 51.1

1

2. Floor 51.2
1. Floor  Dolsontown Road - East 61.2
2. Floor : 61.2
1. Floor  Dolsontown Road - South 67.6
2. Floor 67.7
1.Floor  Dolsontown Road - West 61.3
2. Floor 61.4
1. Floor  Genung Street : 48.0
2. Floor 48.1
1. Floor  Moon School 453
2. Floor 45.4
1. Floor  Public Space 60.0
2. Floor 60.1
1. Floor  Ruth Court 47.3
2. Floor 47.4

Page 1

SoundPLAN 5.0 - 9/5/2000 ’ {c) 1986-2000 Braunstein+Berndt GmbH




Wawayanda Energy Facility - Construction Noise Analysis - Receiver Sound Levels (Leq)
Concrete Pouring

5 p % 3 I - - L -
DY T s 3 - L b e n b ms ren s et s oA T deotrs s 0 2 i e et et Kbt b S s it e 70 3R e e e s et 1%

. Floor  Country View Manor 471

1

2. Floor 47 .2
1. Floor  Dolsontown Road - East . 57.2
2. Floor 57.2
1. Floor  Dolsontown Road - South 63.6
2. Floor 63.7
1. Floor  Dolsontown Road - West 57.3
2. Floor ' 57.4
1. Floor  Genung Street 440
2. Floor 44 1
1. Floor  Moon School 41.3
2. Floor 41.4
1. Floor  Public Space 56.0
2. Floor 56.1
1. Floor  Ruth Court 433
2. Floor 43.4

Page 1

SoundPLAN 5. /2000 . (c) 1986-2000 Braun: Berndt GmbH




Wawayanda Energy Facility - Construction Noise Analysis - Receiver Sound Levels (Leq)
Steel Erection
1. Floor  Country View Manor 51.1
2. Floor 51.2
1. Floor  Dolsontown Road - East 61.2
2. Floor 61.2
1. Floor  Dolsontown Road - South 67.6
2. Fioor 67.7
1. Floor  Dolsontown Road - West 61.3
2. Floor 61.4
1. Floor  Genung Street 48.0
2. Floor 48.1
1. Floor  Moon School ) 453
2. Floor 454
'l 1.Floor  Public Space 60.0
2. Floor 60.1
1. Floor  Ruth Court 47.3
2. Floor 47 .4

Page 1

SoundPLAN 5.0 - 9/5/2000 (c) 1986-2000 Braunstein+Berndt GmbH




Wawayanda Energy Facility - Construction Noise Analysis - Receiver Sound Levels (Leq)
Equipment Installation

LGOS
E /l - v

. Floor Country View Manor 46.1

1

2. Floor 46.2
1. Floor  Dolsontown Road - East 56.2
2. Floor 56.2
1. Floor  Dolsontown Road - South 62.6
2. Floor 62.7
1. Floor  Dolsontown Road - West 56.3
2. Floor 56.4
1. Floor  Genung Street 43.0 -
2. Floor 43.1
1. Floor  Moon School 40.3
2. Floor 40.4
1. Floor  Public Space 55.0
2. Floor 55.1
1. Floor Ruth Court 42.3
2. Floor 424

Page 1

i, .=
SoundPLAN 5. 000 {c) 18986-2000 Brau Berndt GmbH




Wawayanda Energy Facility - Construction Noise Analysis - Receiver Sound Levels (Leq)
Site Clean-Up & Plant Finishing

1. Floor  Country View Manor 411
2. Floor 41.2
1.Floor  Dolsontown Road - East 51.2
2. Floor 51.2
1. Floor Dolsontown Road - South 57.6
2. Floor . 57.7
1. Floor  Dolsontown Road - West 51.3
2. Floor 514
1. Floor  Genung Street 38.0
2. Floor 38.1
1. Floor  Moon School 35.3
2. Floor 354
1. Floor  Public Space 50.0
2. Floor 50.1
1. Floor Ruth Court 37.3
2. Floor 374

Fage 1

SoundPLAN 5.0 - 9/5/2000 ’ (c) 1986-2000 Braunstein+Berndt GmbH




Wawayanda Energy Facility - Construction Noise Analysis - Receiver Sound Levels (Lmax)
Site Excavation
| 1. Floor  Country View Manor 66.1
2. Floor B6.2
1. Floor  Dolsontown Road - East 76.2
2. Floor 76.2
1. Floor  Dolsontown Road - South 82.6
2. Floor 82.7
1. Floor  Dolsontown Road - West 76.3
2. Floor 76.4
1. Floor  Genung Street 63.0
2. Floor 63.1
1. Floor  Moon School ) 60.3
2. Floor 60.4
1. Floor  Public Space 75.0
2. Floor 75.1
1. Floor  Ruth Court 62.3
2. Floor ' 62.4

Page 1

SoundPLAN 5.;2000 . (c) 1986-2000 Brau Berndt GmbH




Wawayanda Energy Facility - Construction Noise Analysis - Receiver Sound Levels (Lmax)
Concrete Pouring

1.Floor  Country View Manor 62.1
2. Floor 62.2
1.Floor  Dolsontown Road - East 722
2. Floor 72.2
1. Floor Dolsontown Road - South 78.6
2. Floor 78.7
1. Floor Dolsontown Road - West 72.3
2. Floor 724
1. Floor  Genung Street 59.0
2. Floor 59.1
1.Floor  Moon School 56.3
2. Floor 56.4
1. Floor  Public Space 71.0
2. Floor 711
1. Floor  Ruth Court 58.3
2. Floor 58.4

Page 1

SoundPLAN 5.0 - 9/5/2000 (c) 1986-2000 Braunstein+Berndt GmbH




Wawayanda Energy Facility - Construction Noise Analysis - Receiver Sound Levels (Lmax)
Steel Erection
1. Floor  Country View Mnor 66.1
2. Floor 66.2
1. Floor  Dolsontown Road - East 76.2
2. Floor 76.2
1. Floor  Dolsontown Road - South 82.6
2. Floor 82.7
1. Floor  Dolsontown Road - West 76.3
2. Floor 76.4
1. Floor  Genung Street 63.0
2. Floor 63.1
1. Floor Moon School 60.3
2. Floor 60.4
1. Floor  Public Space 75.0
2. Floor 75.1
1. Floor  Ruth Court 62.3
2. Floor 62.4

Page 1

SoundPLAN 5! /2000 “. (c) 1986-2000 Brau Berndt GmbH
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Wawayanda Energy Facility - Construction Noise Analysis - Receiver Sound Levels (Lmax)
Equipment Installation

.Floor  Country View Manor 61.1

[OUSO |

1

2. Floor 61.2
1. Floor  Dolsontown Road - East 71.2
2. Floor 71.2
1. Floor Dolsontown Road - South 77.6
2. Floor 77.7
1. Floor Dolsontown Road - West 71.3
2. Floor 71.4
1. Floor  Genung Street 58.0
2. Floor 58.1
1. Floor  Moon School _55.3
2. Floor 55.4
1. Floor  Public Space 70.0
2. Floor 70.1
1. Floor  Ruth Court 57.3
2. Floor 574

Page 1

SoundPLAN 5.0 - 9/5/2000 (c) 1986-2000 Braunstein+Berndt GmbH




Wawayanda Energy Facility - Construction Noise Analysis - Receiver Sound Levels (Lmax)
Site Clean-Up & Plant Finishing

gt d v
1. Floor  Country View Manor 56.1
2. Floor 56.2
1. Floor  Dolsontown Road - East : 66.2
2. Floor 66.2
1. Floor Dolsontown Road - South 72,6
2. Floor 727
1. Floor  Dolsontown Road - West 66.3
2. Floor 66.4
1. Floor  Genung Street 53.0
2. Floor 53.1
1. Floor Moon School 50.3
2. Floor 50.4
1. Floor  Public Space 65.0
2. Floor 65.1
1. Floor  Ruth Court 52.3
2. Floor 52.4

Page 1

SoundPLAN 5. /2000 . (c) 1986-2000 Brau Berndt GmbH




Wawayanda Energy Facility - Receiver Sound Levels
Site Excavation - C-Weighted

Country View Manor 66.1

66.1
Dolsontown Road - East 747
74.7
Dolsontown Road - South 80.6
80.6
Dolsontown Road - West 749
74.9
Genung Street 63.6
63.6
Moon School 61.3
61.4
Public Space 739
739
Ruth Court 63.0
63.0

Michael Theriault Acoustics, Inc.
15 Worcester Square, Suite 4
Boston, Massachusetts 02118 Page 1

(617) 437-9887

SoundPLAN 5.0 - 11/13/2000




Wawayanda Energy Facility - Receiver Sound Levels
Concrete Pouring - C-Weighted

TR oo

Country View Manor 62.1

62.1

Dolsontown Road - East 70.7
70.7 ST RN

Dolsontown Road - South 76.6

76.6

Dolsontown Road - West 709

70.9

Genung Street 59.6

59.6

Moon School 57.3

57.4

Public Space 69.9

69.9

Ruth Court 59.0

° 59.0

Michael Theriault Acoustics, Inc.
15 Worcester Square, Suite 4 .
Boslon, Massachusetts 02118 Fage

) (617) 4ii-9887
SoundPLAN 5. 13/2000
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Wawayanda Energy Facility - Receiver Sound Levels
Steel Erection - C-Weighted

£ o
Country View Manor

66.1
Dolsontown Road - East 747
74.7
Dolsontown Road - South 80.6
80.6
Dolsontown Road - West 749
749
Genung Street 63.6
63.6
Moon School 61.3
61.4
Public Space 73.9
73.9
Ruth Court 63.0
63.0

Michael Theriault Acoustics, Inc.
15 Worcester Square, Suite 4
Boston, Massachusetts 02118
(617) 437-9887

Page 1

SoundPLAN 5.0 - 11/13/2000




Wawayanda Energy Facility - Receiver Sound Levels
Equipment Installation - C-Weighted

Country View Manor 61.1

61.1

Dolsontown Road - East 69.7
69.7

Dolsontown Road - South 75.6
75.6

Dolsontown Road - West 69.9
69.9

Genung Street 58.6
58.6

Moon School 56.3
. 56.4

Public Space 68.9
68.9

Ruth Court 58.0
58.0

Michael Theriault Acoustics, Inc.
15 Worcester Square, Suite 4
Boston, Massachusetts 02118
(617) 437-9887

SoundPLAN 5. 13/2000 ' .

Page 1




Wawayanda Energy Facility - Receiver Sound Levels
Site Clean-Up & Plant Finishing - C-Weighted

INEBY

Country View Manor

56.1
56.1
Dolsontown Road - East 64.7
64.7
Dolsontown Road - South 70.6
70.6
Dolsontown Road - West 64.9
64.9
Genung Street 53.6
53.6
Moon School 51.3
51.4
Public Space 63.9
63.9
Ruth Court 53.0
53.0

Michael Theriault Acoustics, Inc.
15 Worcester Square, Suite 4
Boston, Massachusetts 02118
(617) 437-9887

Page 1

SoundPLAN 5.0 - 11/13/2000




Wawayanda Energy Facility - Receiver Sound Levels
Maximum Site Excavation - C-Weighted

Country View Manor 81.1

81.1
Dolsontown Road - East 89.7
89.7
Dolsontown Road - South 95.6
95.6
Dolsontown Road - West 89.9
89.9
Genung Street 786
78.6
Moon School 76.3
76.4
Public Space 889
88.9
Ruth Court 78.0
78.0

Michae! Theriault Acoustics, Inc.
15 Worcester Square, Suite 4
Boston, Massachusetts 02118 Page 1
(617) 437-9887 -

SoundPLAN 5. 13/2000




Wawayanda Energy Facility - Receiver Sound Levels
Maximum Concrete Pouring - C-Weighted

14

Country View Manor 771
77.14
Dolsontown Road - East 85.7
85.7
Dolsontown Road - South 91.6
91.6
Dolsontown Road - West 85.9
85.9
Genung Street 74.6
74.6
Moon School 72.3
72.4
Public Space 84.9
84.9
Ruth Court 74.0
74.0

Michael Theriault Acoustics, Inc.
15 Worcester Square, Suite 4 :
Boston, Massachusetts 02118 Fage 1
(617) 437-9887

SoundPLAN 5.0 - 11/13/2000




Wawayanda Energy Facility - Receiver Sound Levels
] Maximum Steel Erection - C-Weighted

Country View Manor

811

81.1
Dolsontown Road - East 89.7
89.7
Dolsontown Road - South 95.6
95.6
Doisontown Road - West 89.9
89.9
Genung Street 78.6
78.6
Moon School 76.3
76.4
Public Space 88.9
88.9
Ruth Court 78.0
78.0

Michael Theriault Acoustics, Inc.
15 Worcester Square, Suite 4
Boston, Massachusetts 02118 Page 1
(617) 437-9887

SoundPLAN 5!

113/2000




Wawayanda Energy Facility - Receiver Sound Levels
Maximum Equipment Installation - C-Weighted

Country View Manor 76.1
76.1
Dolsontown Road - East 84.7
84.7
Dolsontown Road - South 90.6
90.6
Dolsontown Road - West 84.9
84.9
Genung Street 736
73.6
Moon School 71.3
71.4
Public Space 839
83.9
Ruth Court 73.0
73.0

Michael Theriault Acoustics, Inc.
15 Worcester Square, Suite 4
Boston, Massachusetts 02118
(617) 437-9887

Fage 1

SoundPLAN 5.0 - 11/13/2000




Wawayanda Energy Facility - Receiver Sound Levels
Maximum Site Clean-Up & Plant Finishing - C-Weighted

Country View Manor 711

711
Dolsontown Road - East 797
79.7
Dolsontown Road - South 85.6
85.6
Dolsontown Road - West 79.9
79.9
Genung Street 68.6
68.6
Moon School 66.3
66.4
Public Space 78.9
78.9
Ruth Court * 68.0
68.0

Michael Theriault Acoustics, Inc.
15 Worcester Square, Suite 4
Boston, Massachusetts 02118 Fage 1
(617) 437-9887

SoundPLAN 51 113/2000
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Wawayanda Energy Facility - Receiver Sound Levels
Site Excavation - Linear

[ A N

Country View Manor

66.8
Dolsontown Road - East 75.3
75.4
Dolsontown Road - South 81.2
81.3
Dolsontown Road - West 75.5
75.6 -
Genung Street 64.2
64.3
Moon School 62.0
62.0
Public Space 74.5
74.6
Ruth Court 63.6
63.7

Michael Theriault Acoustics, Inc.
15 Worcester Square, Suite 4
Boston, Massachusetts 02118
(617) 437-9887

Page 1

SoundPLAN 5.0 - 11/13/2000
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Wawayanda Energy Facility - Receiver Sound Levels
Concrete Pouring - Linear

Country View Manor 62.8

62.8
Dolsontown Road - East 713
71.4
Dolsontown Road - South 77.2
77.3
Dolsontown Road - West 715
71.6
Genung Street 60.2
60.3
Moon School 58.0
58.0
Public Space ’ 705
70.6
Ruth Court 59.6
59.7

Michael Theriault Acoustics, Inc.
15 Worcester Square, Suite 4
Boston, Massachusetts 02118 Fage |

(617) 39887
SoundPLAN 5. 113/2000




Wawayanda Energy Facility - Receiver Sound Levels
Steel Erection - Linear

¥ , 210 )
Country View Manor 66.8
66.8

Dolsontown Road - East 75.3
; 75.4
Dolsontown Road - South 81.2
81.3

Dolsontown Road - West 755
75.6

Genung Street 64.2
64.3

Moon School 62.0
62.0

Public Space 74.5
74.6

Ruth Court 63.6
63.7

Michael Theriault Acoustics, Inc.
15 Worcester Square, Suite 4
Boston, Massachusetts 02118 el

(617) 437-9887

SoundPLAN 5.0 - 11/13/2000




Wawayanda Energy Facility - Receiver Sound Levels
Equipment Installation - Linear

DRI

Country View Manor 61.8

61.8
Dolsontown Road - East 70.3
70.4
Dolsontown Road - South 76.2
76.3
Dolsontown Road - West 70.5
70.6
Genung Street 59.2
59.3
Moon School 57.0
57.0
Public Space 69.5
69.6
Ruth Court 58.6
58.7

Michael Theriault Acoustics, Inc.
15 Worcester Square, Suite 4
Boston, Massachusetts 02118
(617) 437-9887

Fage 1

SoundPLAN 5. 13/2000




Wawayanda Energy Facility - Receiver Sound Levels
Site Clean-Up & Plant Finishing - Linear

Dolsontown Road - East 65.3
65.4
Dolsontown Road - South 71.2
71.3
Dolsontown Road - West 65.5
65.6
Genung Street 54.2
54.3
Moon School 52.0
52.0
Public Space 64.5
64.6
Ruth Court 53.6
53.7

DUStUIL, IVigdSdEuliuseus vZ1i10 Page 1

(617) 437-9887

SoundPLAN 5.0 - 11/13/2000




Wawayanda Energy Facility - Receiver Sound Levels
Maximum Site Excavation - Linear

Country View Manor

81.8
Dolsontown Road - East 90.3
90.4
Dolsontown Road - South 96.2
96.3
Dolsontown Road - West 90.5
90.6
Genung Street 79.2
79.3
Moon School 77.0
77.0
Public Space 895
89.6
Ruth Court 78.6
78.7

Michael Theriault Acoustics, Inc.
15 Worcester Square, Suite 4
Boston, Massachusetts 02118
(617) 437-9887

Page 1

SoundPLAN 5..3/2000




Wawayanda Energy Facility - Receiver Sound Levels
Concrete Pouring - Linear

il
o
:~_'j{i,

Country View Manor

Ll

R ()

62.1
62.2
Dolisontown Road - East 72.2
72.2
Dolsontown Road - South 78.6
78.7
Dolsontown Road - West 72.3
72.4
Genung Street 59.0
59.1
Moon School 56.3
56.4
Public Space 71.0
71.1
Ruth Court 58.3
58.4

Michael Theriault Acoustics, Inc.
15 Worcester Square, Suite 4
Boston, Massachusetts 02118
(617) 437-9887

Page 1

SoundPLAN 5.0 - 9/5/2000




Wawayanda Energy Facility - Receiver Sound Levels
Maximum Steel Erection - Linear

ountry View Manor 81.8

81.8
Dolsontown Road - East 90.3
90.4
Dolsontown Road - South 96.2
96.3
Dolsontown Road - West 90.5
90.6
Genung Street 79.2
79.3
Moon School 77.0
77.0
Public Space 89.5
89.6
Ruth Court 78.6
78.7

Michael Theriault Acoustics, Inc.
15 Worcester Square, Suite 4 5
Boston, Massachusetts 02118 Hga 3
(617) 437-9887

SoundPLAN 5 13/2000




Wawayanda Energy Facility - Receiver Sound Levels
Maximum Equipment Installation - Linear

e 4
Country View Manor 76.8
76.8
Dolsontown Road - East 85.3
85.4
Dolsontown Road - South 91.2
91.3
Dolsontown Road - West 855
85.6
Genung Street 74.2
74.3
Moon School 72.0
72.0
Public Space 845
84.6
Ruth Court 73.6
73.7

Michael Theriault Acoustics, Inc.
15 Worcester Square, Suite 4
Boston, Massachusetts 02118
(617) 437-9887

Page 1

SoundPLAN 5.0 - 11/13/2000




Wawayanda Energy Facility - Receiver Sound Levels
Maximum Site Clean-Up & Plant Finishing - Linear

ountry View Manor 71.8

71.8
Dolsontown Road - East 80.3
80.4
Dolsontown Road - South 86.2
86.3
Dolsontown Road - West 80.5
80.6
Genung Street 69.2
69.3
Moon School 67.0
67.0
Public Space 79.5
79.6
Ruth Court 68.6
68.7

P
DUSLWJI, IVIASSAUTUSELLDS vLiLio age 1

(617) 437-9887

SoundPLAN 5! 113/2000




Sound Power Levels Developed for Construction Phases Using Reference 2

Wawayanda Energy Facility

Element name Unit 315 63 125 250 500 1 2 4 8 16

Hz Hz - Hz Hz Hz kHz kHz kH2 kHz kHz
Excavation dB(A)unit 108.8 1129 1134 116.8 119.0 115.2 1120
Concrete Pouring dB(A)unit 104.8 108.9 109.4 1128 115.0 111.2 108.0
Steel Erection dB(A)unit 1088 1129 1134 1168 119.0 115.2 112.0
Mechanical dB(A)unit 103.8| 107.9| 13084 111.8] 1140} 1102] 107.0
Clean-Up dB(A)unit 98.8{ 1029 1034| 106.8] 109.0| 1052| 102.0
Excavation maximum dB(A)unit 1218{ 1259| 1264 129.8] 1320| 128.2 125.0
Concrete Pouring maximum dB(A)unit 1178 12197 1224} 1258 12801 1242| 1210
Steel Erection maximum dB{A})funit 121.8| 1259 1264 129.8 132.0 1282 1250
Mechanical maximum dB(A)/unit 1168 | 1208 13214 1248} 127.0| 123.2! 1200
Clean-Up maximum dB{A)/unit 111.8; 11591 1164 1198; 1220| 1182 115.0

Qrunnt AN & N . QRN
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Sound Power Levels Developed for Construction Phases Using Reference 2

Wawayanda Energy Facility

Element name Unit 315 63 | 125 250 | 500 | 1 2 4 8 | 16

’ Hz Hz Hz | Hz Hz | kHz | kHz | kHz | kHz | kHz
Excavation dB/unit 135.0{129.0| 122.0{120.0( 119.0{ 114.0{ 111.0
Concrete Pouring dBlunit 131.0)125.0| 118.0|116.0| 115.0 | 110.0{ 107.0
Steel Erection dB/unit 135.0129.0| 122.0| 120.0| 119.0 | 114.0{ 111.0
Mechanical dB/unit 130.0{124.01117.0]115.0{114.0 | 109.0 | 106.0
Clean-Up dB/unit 125.0/119.0{112.0} 110.0 | 109.0 | 104.0 | 101.0
Excavation maximum dBlunit 150.0 [ 144.0{137.0| 135.0 | 134.0| 129.0| 126.0
Concrete Pouring maximum dBlunit 146.0|140.0| 133.0| 131.0| 130.0 | 125.0{ 122.0
Steel Erection maximum dB/unit 150.0{144.0|137.0{135.0|134.0| 129.0] 126.0
Mechanical maximum dB/unit 145.01139.01132.0|130.0{129.0|124.0| 1210
Clean-Up maximum dB/unit 140.0]134.01127.0{125.0]/124.0|119.0{ 116.0

SoundPLAN 5.0 - 9/6/2000

(c) 1986-2000 Braunstein+Bemdt GmbH
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Report No. 3321 , Bolt Beranek and Newman Inc.
Maximum Construction Sound Levels Developed Using Reference 2 Wawayanda Energy Faclity
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Project Noise Modeling




MCNR Analzsis
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Dolstontown Road East - Winter Short Term Data

Location:
Time:
Season:

Instrument:

Apgplication:
Start Time:
End Time:
Elapsed Time:
Bandwidth:
Peaks Over.
Range:

Broad-band measurements:
Broad-band statistics:
Octave measurements:

Instrument Serial Number.
Micraphane Serial Number:
input:

Pol. Vottage:

S. 1. Correction:

Calibration Level:
{Sensitivity:
ZF0023;

Hz
16
20
25
31.50
40
50
63
80
100
125
160

1250
1600

2500
3150
4000
6300

10000
12500

Dolsontown Road - East

Daytime
Winter

Time
SF1
F
F

12/13/2000 05:47:55 PM - 06:07:55 PM

LLFg0
513
52.4
528
52.9
520
508
51.0
524
483
4.9
429
404

2260

BZ7202 version 1.1
12/13/2000 05:47:55 PM
12/13/2000 08:07:55 PM
0:20:00

173 Octave

140.04B

19.6-99.6 dB

Frequency
AL

A
L

1783679
Microphone
Random

93.9dB

-25.8d8
Nat used

67

(1]

51

42

ar

20

20

471

Location:
Time:
Season;

Daytime
Winter

nstrument:
Application:
Start Time:
End Time:
Elapsed Time:
Bandwidth:
Peaks Over,
Range:

Time
Broad-band measurements: SF |
Broad-band statistics: F
Qctave measurements: F

Instrument Serial Number.
Microphone Serial Number:

Input:
Pol. Voitage:
S. 1. Comrection:
Calibration Levet:
Sensitivity:
[ZF0023:
12/14/2000 02:18:28 PM - 02:38:28 PM
Hz LLFS0
16 552
20 556
25 550
31.50 559
40 55.2
50 553
83 546
80 55.8
100 524
125 48.0
160 47.1
200 45.0
250 423
35 418
400 425
500 471
630 497
800 498
1000 50.2
1250 49.3
1600 47.2
2000 432
2500 380
3150 322
4000 28.0
5000 -
6300 -
8000 -
10000 -
12500 -

Dolsontown Road - East

2260

BZ7202 version 1.1
12/14/2000 02:18:28 PM
12/14/2000 02:38:28 PM
0:20:00

173 Octave

140.0 dB

19.6-99.6 dB

Frequency
AL

A

L

1783679
Microphone
ov
Random
93.9dB

-25.8dB
Not used

Location:

Instrument:

{Application:

Start Time:
End Time:
Elapsed Time:
[Bandwidth:
Peaks Over:
Range:

Input:
Pol. Voltage:
S. 1. Correction:

Calibration Leval:
Sensilivity:
ZF0023:

60

55

48

52

49

20

68.8

Broad-band measusements:
Broad-band statistics:
Octave measurements:

Instrument Serial Number:
Microphone Serial Number:

Time
SFI

12/15/2000 09:31:57 AM - 09:51:57 AM

LLF80
522
532
527
54.1
524

Dolsontown Road - East
Daytime
Winter

2260

827202 version 1.1
12/15/2000 09:31:57 AM
121152000 09:51:57 AM
0:20:00

173 Octave

140.04dB

19.6-99.6 ¢B

Frequency
AL

A
L

1783679
Microphone
ov
Random

93.9dB
-25.848
Not used ‘

58

48

42

38

20




Dolstontown Road East - Winter Short Term Data

Locatlon: Dolsontown Road - East Location: Dotsontown Road - East Location: Dolsontown Road - East
Time: Evening Time: Evening Time: Early Moming
Winter Season: Winter Season; Winter
instrument: 2260 Instrument: 2260 Instrument: 2260
Application: BZ7202 version 1.1 Application: B27202 version 1.1 Application: BZ7202 version 1.1
Start Time: 12/13/2000 08:50:30 PM  [Start Time: 12/1472000 09:15:30 PM  |Start Time: 12/15/2000 02:29:32 AM
End Time: 12/13/2000 09:10:30 PM  |End Time: 12/14/2000 09:35:30 PM  |End Time: 12/15/2000 02:49:32 AM
Elapsed Time: 0:20:00 Elapsed Time: 0:20:00 Elapsed Time: 0:20.00
Bandwidth: 113 Octave Bandwidth: 113 Octave Bandwidth: 1/3 Octave
Peaks Over: 140.0 dB Peaks Over: 140.0dB {Peaks Over: 140.0dB
Range: 19.6-99.6 d8 Range: 19.6-99.6 dB Range: 19.6-99.6 6B
Time Frequency Time Frequency Time Frequency
Broad-band measurements: SF | AL Broad-band measurements: SF i Al Broad-band measurements: SF I Al
Broad-band statistics: F A Broad-band statistics: F A Broad-band statistics: F A
Octave measurements: F L Octave measurements: F L Octave measurements: F L
Instrument Serial Number: Instrument Serial Number: nstrument Serial Number:
Microphone Serial Number: 1783679 Microphone Serial Number: 1783679 Microphone Serial Number: 1783679
Input: Microphene Input: Microphone Input: Microphone
Pol. Voitage: ov Pol. Voltage: oV Paol. Voltage: ov
S. 1. Correction: Random S. 1. Correction: Random S. I. Correction: Random
Calibration Level: 93.9dB Calibration Level. 93.9dB Calibration Level: 93.9d8
Sensitivity: -25.8dB Sensitivity: -26.8d8 Sensitivity: -25.8dB
ZF0023: Not used ZF0023: Not used ZF0023: Not used
12/13/2000 08:50:30 PM - 09:10:30 PM 12/14/2000 09:15:30 PM - 09:35:30 PM 12/15/2000 02:29:32 AM - 02:49:32 AM
Hz LLF90 Hz LLF90 Hz LLF90
16 51.2 16 60.6 16 52.1
20 51.8 20 59.6 20 522
25 50.8 25 58.4 25 51.0
31.50 51.0 55 31.50 57.8 62 31.50 54.0 57
40 49.0 40 554 40 498
50 47.5 50 54.5 50 50.0
63 47.7 53 63 541 59 63 47.0 53
8o 50.2 80 54.1 80 47.3
100 455 100 51.2 100 44.9
125 421 48 125 476 64 125 41.3 47
160 42.0 160 45.4 160 39.8
200 381 200 436 200 39.3
250 35.8 " 250 39.2 48 250 33.0 41
315 341 315 37.8 316 316
400 327 400 37.6 400 325
500 35.3 39 500 40.7 46 500 36.2 41
630 347 630 42.8 630 38.2
800 35.2 800 436 800 366
1000 35.0 39 1000 431 48 1000 356 40
1250 323 1250 416 1250 33.0
1600 29.0 1600 38.2 1600 268
2000 23.3 20 2000 331 40 2000 20.8 28
2500 - 2500 27.0 2500 20.0
3150 o 3150 20.5 3150 20.0
4000 - 20 4000 - 20 4000 20.0 25
5000 - 5000 — 5000 200
6300 - 6300 — 6300 20.0
8000 - 20 8000 - 20 8000 20.0 25
10000 - 10000 - 10000 200
12500 - 12500 - 12500 20.0
42.2 50.0 43.3




Dolstontown Road East - Summer Short Term Data

Location: Dolsontown Road - East Location: Dolsontown Road - East
Time: Daytime Time: Nighttime
Season: Summer Season: Summer
77 " Sound Level Meter Model/SN:|B&K 2260/177216 Sound Level Meler Model/SN:|B&K 2260/177216
Caiibrator Model/SN:| B&K 4231/2115610 Calibrator ModelUSN:]B&K 4231/2115610
6/20/2000 N PRarate Date: 6/24/2000
1213-1233 Monitoring Time: 0049-0109
Before I After Before l After
93.8 93.8 93.8 93.8
bration Level: 93.8 93.8
i-Derlvation:] 0.03 -0.02 -0.05 -0.04
QOctave Band Daytime Ly Whole Octaves Octave Band Nighttime Lgy Whole Octaves
186 52 16 50
20 53 20 52
25 52 25 51
kY 55 58 " a2 52 56
40 53 40 49
50 52 50 50
63 52 56 63 48 54
80 51 80 49
100 48 100 45
125 46 51 125 43 48
160 44 160 42
200 43 200 40
250 41 46 250 39 44
315 40 315 39
400 40 400 40
500 41 45 500 44 47
630 41 630 42
800 42 800 41
1000 41 46 1000 41 45
1250 40 1250 38
1600 39 1600 35
2000 37 42 2000 30 .37
2500 34 2500 25
3150 32 3150 20
4000 28 34 4000 14 21
5000 24 5000 11
6300 20 6300 10
8000 17 23 8000 9 14
10000 15 10000 8
12500 16 12500 8
Combined dBA 49.5 Combined dBA 48.3
Overall dBA 51 Overall dBA 49.6




Dolstontown Road East - Summer Long Term Data

Locati Dol East (Continued)
Time: 24-hour Monltoring Location: Dolsontown East
Season: Summer Time: 24-hour Monitoring
Season:  Summer
Kings Park
Noise Monitoring June 20-21, 2000 Time L90  L90 10pm-7am
B&K 2236D S/N 2100600 Cal Factors
Calibrator: B&K 4231 S/N 2115610 Before After 22:45:21 50.5 50.5
Range 20-100 dBA 22 22 22:55:21 495 49.5
Slow response 23:05:21 51.5 51.5
RMS:A Peak:C 23:16:21 51.0 51.0
20-100 dB 23125:21 50.5 50.5
23:35:21 525 §2.5
23:45:21 51.0 51.0
Time L90  L90 10pm.7am 23:55:21 49.5 49.5
. 0:05:21 51.0 §1.0
9:32:21 §2.5 ' 0:15:21 51.0 51.0
11:15:21 53.5 0:25:21 50.5 50.5
11:25:21 52.0 0:35:21 52.0 52.0
11:35:21 51.5 0:45:21 51.5 51.5
11:45:21 51.0 0:55:21 50.5 50.5
11:55.21 52.0 1:05:21 48.5 485
12:05.21 49.0 1:15:21 50.0 50.0
12:15:21 50.5 1:25:21 50.0 50.0
12:25:21 455 1:35:21 485 48.5
12:35:21 60.0 1:45:21 48.0 48.0
12:45:21 51.0 . 1:55:21 49.0 490
12:55:21 49.5 2:05:21 47.0 47.0
13:05:21 48.0 2:15:21 485 48.5
13:15:21 47.5 2:25:24 48.0 48.0
13:25:21 47.5 2:35:21 46.5 46.5
13:35:21 48.0 2:45:21 46.0 46.0
13:45:21 495 2:55:21 46.0 - 46.0
13:55:21 49.0 3:05:21 44.5 445
14.05:21 540 311521 410 41.0
14:16:21 57.0 3:25:21 47.0 47.0
14:25:21 60.0 3:35:21 47.0 47.0
14:35:21 56.5 3:45:21 48.0 48.0
14:45:21 §3.5 3:55:21 48.0 48.0
14:55:21 53.0 . 4:05:21 50.5 50.5
15:.05:21 58.0 4:15:21 48.5 485
18:16:21 §9.5 4:25:21 48.5 485
15:25:21 57.0 ' 4:35:21 49.0 49.0
15:35:21 57.5 4:45:21 47.5 475
15:45:21 57.0 - 4:55:21 495 495
16:56:21 §5.0 5:05:21 48.5 48.5
16:05:21 54.5 5:16:21 50.5 50.5
16:15:21 55.5 5:25:21 53.0 53.0
16:25:21 55.5 5:35:21 50.0 50.0
16:35:21 54.0 5:45:21 515 515
16:45:21 55.0 5:56:21 515 515
16:55:21 54.5 6:05:21 51.5 51.5
17.05:21 56.0 6:15:21 515 515
17:16:21 55.0 6:25:21 535 535
17:25:21 56.0 6:35:21 54.0 54.0
17:35:21 55.5 6:45:21 535 53.5
17:45:21 55.0 . 6:55:21 53.0 530
17:55:21 540 7:05:21 52.5
18:05:21 555 : 7:15:21 52.0
18:15:21 54.0 7:25:21 50.5
18:26:21 52.5 7:35:21 52.0
18:35:21 53.0 7:45:21 51.5
18:45:21 54.0 7:55:21 51.5
18:55:21 54.0 8:05:21 50.5 .
19:05:21 52.5 8:15:21 53.0
19:15:21 51.5 8:25:21 54.0
19:25:21 54.0 8:35:21 55.5
19:35:21 52.5 . 8:45:21 835
19:45:21 54.0 8:55:21 §3.5
198:55:21 54.0 9:05:24 55.0
20:05:21 54.5 9:15:21 53.8
20:15:21 54.5 9:25.21 54.0
20:25:21 . 530 9:35:21 55.5
20:35:21 54.0 9:45:21 54.0
20:45:21 51.5 9:55:21 55.5
20:55:21 52.5 10:05:21 55.5
21:05:21 52.0 10:15:21 55.0
21:15:21 53.0 10:25:21 56.5
21:25:21 54.0 10:35:21 53.5
21:35:21 52.5 10:45:21 55.5
21:45:21 525 10:55:21 555
21:56:21 51.0 51.0 11:05:21 57.0
22:05:21 53.0 53.0 11:15:21 57.5
22:15:21 52.0 52.0
22:25:21 51.0 51.0 . 190 24-hour avenge=|£—{
22:35:21 50.0 50.0 L90 nighttime average=|51.4




Doistontown Road East - MCNR Analysis
Location: Dolsontown Road - East
Time: Short Term/Long Term
Season: Winter/fSummer
Reaction Allowable
Rating Previous Winter or Day or Noise
Location Goal Exposure Spectrum Intermittancy S Night Background Level Rank
Dolsontown-East C 0 0 0 [+} 0 -1 d
D 0 [} 0 0 0 -1 e
Octave Band Center Frequency (Hertz)
31.5 63 125 250 500 1000 2000 4000 8000 A-Weight
L90 Short Term Winter 57 53 47 41 41 40 28 25 25 433
L90 Short Term Summer 56 54 48 44 47 45 37 21 14 483
Average Short Term L90 57 54 48 43 44 43 33 23 20 46
L90 Long Term Average 514
Spectrum Adjust 6 6 6 6 6 6 6 6 6
Average 90 Spectrum 82 59 53 48 50 48 38 29 25 51
Background Curve Selection - 0o -1 -1 -2 -3 -2 -1 -1 -1
Predicted Plant SPL for Reaction C 66 58 51 44 39 36 31 23 0 43 -
Predicted Plant SPL for Reaction D 66 64 56 49 44 39 35 24 o 47
Octave Band Center Frequency (Hertz)
Background Curves 315 63 125 250 500 1000 2000 4000 8000
-4 78 76 68 74 © 87 52 47 42 37
-3 77 75 67 61 56 51 46 41 36
-2 72 70 62 56 51 46 41 36 31
-1 67 65 57 51 46 4 36 31 26
0 62 60 52 486 41 36 31 26 21
1 57 55 47 41 36 3 26 21 16
2 52 50 42 36 N 26 21 16 1
Octave Band Center Frequency (Hertz)
Noise Level Rank Curves 3.5 63 125 250 500 1000 2000 4000 8000 A-Weight
m 100 96 94 92 91 90 89 99
1 100 95 91 89 87 85 83 82 93
k 95 20 86 83 80 78 77 76 87
i 99 91 86 81 77 74 72 71 70 81
I 95 87 82 77 73 69 87 65 64 76
h 92 84 78 73 68 64 61 59 58 71
g 87 79 73 68 63 59 56 54 52 66
f 83 74 68 62 58 54 51 48 46 61
e 78 70 63 57 52 48 45 42 40 56
d 74 66 58 52 47 43 40 37 35 51
c 70 61 54 47 43 39 35 32 30 46
b 67 58 49 42 38 34 30 28 25 41
a 63 53 45 38 33 29 26 23 20 37
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Dolstontown Road East

MCNR Noise Level Rank Curves - Reaction Rating C
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Dolstontown Road East

MCNR Noise Level Rank Curves - Reaction Rating D
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Dolstontown Road West - Winter Short Term Data

Daytime

Winter
Peaks Over.
Range:

Time
Broad-band measurements: SF |
Broad-band statistics: F
Octave measurements: F

Instrument Serial Number:
Microphone Serial Number:

Input:

Paol. Voltage:
8. I. Correction:

Calibration Level:

Sensitivity:
ZF0023:

12/13/2000 05:22:07 PM - 05:42:07 PM

Hz LLFg0
186 53.0
20 54.1
25 54.1
31.50 55.0
40 53.7
50 53.6
63 53.2
80 53.4
100 48.4
125 45.0
160 431
200 415
250 40.8
315 404
400 409
500 439
630 437
800 420
1000 39.9
1250 36.5
1600 318
2000 26.0
2500 —
3150 -
4000 -
5000 o~
6300 -
8000 -
10000 -
12500 -

Doisontown Road - West

Dolsontown Road - West

Daytime
Winter

Time
SFI
F
F

LLF90
52.2
52,9
53.0
54.0
532
53.0
51.9
53.8
51.5
48.5
46.8
438
427
423
426
438
4437
46.8
46.6
428
40.7
36.2
313
266
228
20.9
20.2

Location:
Time:
2260 Instrument:
BZ7202 version 1.1 Application:
12/13/2000 05:22:07 PM |Start Time:
12/13/2000 05:42:07 PM |End Time:
0:20:00 |Elapsed Time:
113 Octave Bandwidth;
140.0dB Peaks Over:
19.6-99.6 dB Range:
Frequency
AL Broad-band measurements:
A Broad-band statistics:
L Octave measurements:
Instrument Serial Number:
1783679 Microphone Serial Number:
Microphone Input:
ov Pol. Voltage:
Random S. I. Correction:
93.9dB Calibration Level:
-25.8 d8 Sensitivity:
Not used ZF0023:
12/14/2000 01:53:32 PM - 02:13:32 PM
Hz
16
20
25
59 31.50
40
50
58 63
80
100
51 125
160
200
48 250
315
-400
48 500
630
800
45 1000
1250
1600
20 2000
2500
3150
20 4000
5000
6300
20 8000
. 10000
12500
48.4

2260

BZ7202 version 1.1
12/14/2000 01:53:32 PM
12/14/2000 02:13:32 PM
0:20:00

113 Octave

140.0 dB

19.6-99.6 dB

Frequency
AL

A

L

1783679
Microphone
ov
Random

93.9 dB
-25.8 dB
Not used

58

84

48

42

20

52.6

Locatlon:
Time:
Season:

Dayt
Wint

Instrument:
Application:
Start Time:
End Time:
Elapsed Time:
Bandwidth:
Peaks Over:

|Range:

Time
Broad-band measurements: SF I
Broad-band statistics: F
Octave measurements: F

Instrument Serial Number:
Microphone Seria! Number:
Input:

Pal. Voltage:

S. |. Correction:

Calibration Level:

Ime
er

Sensitivity:

ZF0023:

12/15/2000 09:07:38 AM - 09:27:38 AM
Hz LLF90
16 53.1
20 53.9
25 533

31.50 53.2
40 531
50 534
63 52.6
80 53.2
100 49.3
125 453
160 423

200 40.0
250 371
318 36.1
400 36.6
500 38.9
630 40.3
800 41.0
1000 39.0
1250 36.5
- 1600 328

2000 27.0

2500 206

3150 -

4000 -~

5000 -

6300 -

8000 —

10000 -

12500 -

Dolsontown Road - West

2260

BZ7202 version 1.1
12/15/2000 09:07:38 AM
12/15/2000 09:27.38 AM
0:20:00

113 Octave

140.0dB

19.6-99.6 dB

Frequency
AL

A

L

1783679
Microphone
ov
Random

939dB
-25.8 dB
Not used

68

58

51

43

20

20




Dolstontown Road West - Winter Short Term Data

[Location: Dolsontown Road - West JLocation:
Time: Evening Tima: Evening
Season: Winter Season: Winter
Instrument: 2260 Instrument:
Application: 827202 version 1.1 Application:
Start Time: 12/13/2000 08:24:16 PM  |Start Time:
End Time: 12/13/2000 08:44:16 PM  |End Time:
Elapsed Time: 0:20:00 Elapsed Time:
Bandwidth: 113 Octave Bandwidth:
Peaks Over: 140.0dB Peaks Over:
Range: 19.6-99.6 dB Range:
Time Frequency Time
Broad-band measurements. S F | AL Broad-band measurements: S F |
Broad-band statistics: F A Broad-band statistics: F
Octave measurements: F L Octave measurements: F
Instrument Serial Number: Instrument Serial Number:
Microphone Serial Number: 1783679 Microphone Serial Number:
Input: Microphone Input;
Pol. Voltage: ov Pol. Voltage:
S. 1. Correction: Random S. |. Correction:
Calibration Level: 93.9d8 Calibration Level:
Sensitivity: -25.8d8 Sensitivity:
ZF0023: Not used ZF0023:
12/13/2000 08:24:16 PM - 08:44:16 PM 12/14/2000 08:50:14 PM - 09:10:14 PM
Hz LLF90 Hz LLFS0
16 50.8 16 49.8
20 52.3 20 51.1
25 523 25 50.7
31.50 53.6 57 31.50 51.5
40 51.5 40 49.8
50 50.8 50 49.4
63 50.3 55 63 48.2
80 50.8 80 478
100 46.4 100 452
125 42.5 49 125 2.7
160 413 160 40.7
200 38.8 200 38.2
250 38.2 43 250 36.4
315 38.2 315 356
400 38.3 400 36.2
500 40.2 44 500 39.3
630 393 630 39.9
800 37.4 800 38.9
1000 347 40 1000 39.1
1250 208 1250 37.3
1600 238 1600 32.9
2000 — 20 2000 26.8
2500 - 2500 .-
3150 - 3150 -
4000 — 20 4000 --
5000 - 5000 -
6300 — 6300 -—
8000 — 20 8000 -—
10000 - 10000 —
12500 - 12500 -

Dolsontown Road - West

2260

B27202 version 1.1
12/14/2000 08:50:14 PM
12/1412000 09:10:14 PM
0:20:00

1/3 Octave

140.0d8

19.6-99.6 dB

Frequency
AL

A

L

1783679
Microphone
ov
Random

93.9dB
-25.8dB
Not used

56
53
48

42

43
20
20

20

Dolsontown Road - West

2260

827202 version 1.1
12/15/2000 02:03:33 AM
12/15/2000 02:23:33 AM
0:20:00

113 Octave

140.0 dB

19.6-99.6 dB

Frequency
AL

A

L

1783679
Microphone
oV
Random

93.9dB
-25.8d8
Not used

Location:
Time: Early Moming
Season: Winter
Instrument:
Application:
Start Time:
End Time:
Elapsed Time:
Bandwidth:
Peaks Over:
Range:
Time
Broad-band measurements: SF |
Broad-band statistics: F
Octave measurements: F
Instrument Serial Number:
Microphone Serial Number:
Input:
Pol. Voltage:
S. I. Correction:
Calibration Level:
Sensitivity:
ZF0023:
12/15/2000 02:03:33 AM - 02:23:33 AM
Hz LLF90
18 550
20 538
25 52.4
31.50 52.1
40 486
50 46.9
63 446
80 442
100 425
125 390
160 37.0
200 357
250 35.7
315 33.0
400 327
500 343
630 335
800 316
1000 305
1250 28.2
1600 233
2000 20.0
2500 200
3150 200
4000 20.0
5000 20.0
6300 200
8000 20.0
10000 20.0
12500 200

56

50

45

40

e

35

28

25

25




Dolstontown Road West - Summer Short Term Data

Location: Dolsontown Road - West
Time: Daytime
Summer

ST Sound Level Meter ModelSN:[B&K 2260/177216

Location: Dotsontown Road - West
Time: Nighttime
Summer

Sound Level Meter Model/SN:|B&K 22601177216

ibee o Calibrator ModeUSN:lB&K 4231/2115610 Calibrator MoééVSN:]B&K 4231/2115610
S50 %" 0 ~Date: 6/20/2000 s § Date: 6/21/2000
=7 Monitoring Time: 1240-1300 K Moni Time: 0116-0136
Before I After | Betore | Atter
93.8 93.8 .+ Calibration Factor: 93.8 93.8
93.8 i Calibration Leval: 93.8
i1 e Dedvation: -0.02 -0.02 s Osrivation} -0.04 0.05
Octave Band Daytime Leo Whole Octaves Octave Band Nighttime Ly Whole Octaves
18 50 18 50
20 51 20 52
25 52 25 51
32 56 59 32 51 55
40 53 40 48
50 51 50 49
63 51 57 83 48 54
80 53 80 51
100 49 100 47
125 47 52 125 46 51
160 44 160 46
200 41 200 45
250 39 44 250 42 47
315 38 315 39
400 37 400 38
500 39 43 500 a2 46
630 38 630 43
800 37 800 42
1000 36 a 1000 42 46
1250 35 1250 39
1600 32 1600 35
2000 28 34 2000 30 37
2500 25 2500 25
3150 21 3150 19
4000 17 23 4000 13 20
5000 14 5000 8
6300 1 8300 7
8000 10 15 8000 8 12
10000 10 10000 8
12500 10 12500 8
Combined dBA - 453 Combined dBA 489
Overall dBA 46.8 Overall dBA 50




Dolstontown Road West - MCNR Analysis

Location: Dotlsontown Road - West
Time: Short Term
Season: Winter/Summer
Reaction Allowable
Rating Previous Winter or Day or Background Nolse
Location Goal Exposure Spectrum Intermittancy Summer Night Curve Level Rank
Dolsontown-West [ 0 0 0 0 0 0 c
D 0 0 0 0 0 0 d
Octave Band Center Frequency {Hertz)
31.5 63 125 250 500 1000 2000 4000 8000 A-Welght
L90 Short Term Winter ’ 56 50 45 40 38 35 26 25 25 40
L90 Short Term Summer 55 54 51 47 46 48 37 20 12 48.9
Average L90 Spectrum 56 52 4 4 42 4 32 23 19 ' 44
Background Curve Selection +1 +1 o} 0 -1 -1 -1 0 0 0
Predicted Plant SPL for Reaction C 66 60 53 46 42 38 35 29 3 45
Predicted Plant SPL for Reaction D 66 66 58 52 47 43 39 30 3 50
Octave Band Center Frequency {Hertz)
Background Curves 315 63 125 250 500 1000 2000 4000 8000
-4 78 76 68 62 57 52 47 42 37
-3 77 75 67 81 56 51 46 41 36
-2 72 70 62 56 51 46 41 36 31
-1 67 65 57 51 46 41 36 N 26
0 62 60 52 46 41 36 31 28 21
1 57 55 47 41 36 3 26 21 16
2 52 50 42 36 31 26 21 16 11
Octave Band Center Frequency (Hertz)
Noise Level Rank Curves 31.5 63 125 250 500 1000 2000 4000 8000 A-Weight
m 100 96 94 92 91 S0 89 99
| 100 95 9N 89 87 85 83 82 93
k 95 90 86 83 80 78 77 76 87
j 99 91 86 81 77 74 72 71 70 81
] 95 87 82 77 73 69 67 65 64 76
h 92 84 T 78 73 68 64 61 59 58 71
g 87 79 73 68 63 59 56 54 52 66
f 83 74 68 62 58 54 51 48 46 61
e 78 70 63 57 52 48 45 42 40 56
d 74 66 58 52 47 43 40 37 35 51
c 70 61 54 47 43 39 35 32 30 46
b 67 58 49 42 38 34 30 28 25 41
a 63 53 45 38 33 29 26 23 20 37




Dolstontown Road West

MCNR Ambient (L80) Background Correction Curves

. J OOV - _

8

Sound Pressure Lavel, dB
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Sound Pressure Lavel, dB

Dolstontown Road West

MCNR Noise Level Rank Curves - Reaction Rating C

Octave Band Center Frequency (Hz)




Dolstontown Road West

MCNR Noise Level Rank Curves - Reaction Rating D
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Dolsontown Road South - Winter Short Term Data

Location:
Time:
Season:

Instrument:
Application:
Start Time:
End Time:
Elapsed Time:
Bandwidth:
Peaks Over:
Range:

Time
Broad-band measurements: SF |
Broad-band statistics: F
Octave measurements: F

Instrument Serial Number:
Microphone Serial Number:
Input:

Pol. Voltage:

S. |. Carrection:

Calibration Level:

A

Sensitivity:

ZF0023:

12/13/2000 03:53:18 PM - 04:13:18 PM
Hz LLF90
16 52.2
20 53.2
25 52.4

315 534
40 52.7
50 523
63 53.0
80 542
100 50.4
125 457
160 427
200 39.8
250 386
315 36.9
400 36.8
500 394
630 406
800 410
1000 416
1250 39.8
1600 36.0
2000 304
2500 226
3150 -
4000 -
5000 -
6300 -
8000 -
10000 -
12500 -

Dolsontown Rogd - South
Daytime
Winter

2260

BZ7202 version 1.1
12/13/2000 15:53
12/13/2000 16:13
0:20:00

113 Octave
140.0dB

19.6-99.6 dB

Frequency
AL

A

L

1783679
Microphone
ov
Random

93.9dB
258dB
Not used

58

58

52

43

37

20

20

Location:
Time:
Season:

Dayt|

Instrument:
Application:
Start Time:
End Time:
Elapsed Time:
Bandwidth:
Peaks Over:
Range:

Time
Broad-band measurements: SF |
Broad-band statistics: F
Octave measurements: F

Instrument Serial Number:
Microphone Seriat Number:
Input:

Pol. Voltage:

8. |. Correction:

Catibration Leve!l:

ime

Winter

Sensitivity:

ZF0023:

12/14/2000 12:28:22 PM - 12:48:22 PM
Hz LLFg0
16 52.8
20 5§3.2
25 521

315 52.5
40 521
50 52.8
63 523
80 537
100 50.4
125 47.4
160 458
200 43.0
250 40.2
315 38.9
400 38.8
500 414
630 436
800 451
1000 469
1250 46.2
1600 428
2000 38.5
2500 339
3150 29.3
4000 255
5000 21.7
6300
8000 -
10000
12500
A 54.0

Dofsontown Road - South

2260

BZ7202 version 1.1
12/14/2000 12:28
12/1412000 12:48
0:20:00

1/3 Octave
140.0dB

19.6-99.6 dB

Frequency
AL

A
L

1783679
Microphone
ov
Random

93948
-25.8dB
Not used

Location:
Time:

87

58

83

46

46

51

45

31

20

52.9

Instrument;

" |Application:

Start Time:
End Time:
Elapsed Time:
Bandwidth:
Peaks Over:
Range:

Broad-band measurements:

Broad-band statistics:
Octave measurements:

Instrument Senial Number:
Microphone Serial Number:
Input:

Pol. Voltage:

$. 1. Correction:

Calibration Level:
Sensitivity:
ZF0023:

Dolsontown Road - South

Daytime
Winter

Time
SFI
F
F

12/15/2000 07:41:04 AM - 08:01:04 AM

Hz
16
- 2
25
315
40
50
63
80
100
125
160
200
250
315
400
500
630
800
1000
1250
1600
2000
2500
3150
4000
5000
6300
8000
10000
12500

LLF90
50.3
51.1
51.4
52.3
521
53.0
52.8
53.0
50.6
47.6
44.1
422
39.3
38.1
38.0
39.4
39.8
40.1
40.5
40.2
38.4
332
29.4
24.0

203

2260

827202 version 1.1
1211512000 7:41
12/15/2000 8:01
0:20:00
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