Hessler Associates, Inc. . _
Consultants in Engineering Acoustics

3862 Clifton Manor Place

Suite B

Haymarket, Virginia 20169 USA

Phone: 703-753-1602

Fax: 703-753-1522

Website: www.hesslernoise.com

Report Number 082007-1
Baseline Environmental Noise Survey
Leaf-on Season
Calvert Cliffs Nuclear Power Plant (CCNPP) Expansion Project
August 2007

Prepared For:

AREVA NP Inc.
400 Donald Blvd.
Marlborough, MA 01752

Prepared By:
Hessler Associates, Inc.

Consultants in Engineering Acoustics

Principal Consultant:
George F. Hessler Jr., P.E., Bd. Cert. INCE

Member National Council of Acoustical Consultants
Noise Control Services Since 1976



Section

1.0
2.0
3.0
4.0
5.0

6.0

Figures
2.0.1
4.0.1
5.1.1
521
522

Tables
3.0.1
4.0.1
4.0.2
5.2.1

5.1
5.2

Hessler Associates, Inc.

Consultants in Engineering Acoustics

Table of Contents
Report 081607-1

Description

Introduction

Methodology

Executive Summary and Conclusions
Definitions and Background Information
Discussion and Analysis of Results
Monitor Measurement Results

Attended Measurement Results
References

List of Figures and Tables

Measurement Locations

Instantaneous Sound Level Plots

Continuous Monitor Results at S1, S2 and S3
Measured Residual Spectra at W2

Measured Residual Spectra at W3 and S2

Table of Measured A-weighted Sound Levels

Table of Common Sound Levels

Typical Daytime Residential Sound Levels in Communities
Residual Levels Measured at Each Location

Page No.

© 0000~ NDNDN

After Text
6
8
9
10

© N O W



Hessler Associates, Inc.

Consultants in Engineering Acoustics

1.0_Introduction

Hessler Associates has been contracted by AREVA NP Inc. to conduct a baseline environmental noise
level measurement survey in the surrounding environs at the existing Calvert Cliffs Nuclear Power Plant
(CCNPP) located near the town of Lusby in Calvert County, Maryland. It is planned to expand the plant
from two to three units.

A wintertime (leaf-off) survey (Hessler Associates, Inc. Report Number 121106-1) was completed in
November 2006. A leaf-off survey was completed because any noise emissions in the community from
the existing CCNPP would be highest due to the lack of tree leaf noise reduction over the buffer distance
between plant and residences. A leaf-on survey was recommended to collect additional data and
observations during a warmer season when potentially sensitive receptors might be outdoors.

Baseline ambient noise data is required to conduct an environmental noise assessment. Levels at the
closest potentially sensitive receptors are used as existing conditions to assess any potential noise impact
from the plant expansion. Typical receptors of concern are residential units, hospitals and houses of
worship. For this site, residential receptors were the closest receptors to consider.

Baseline residual levels measured under leaf-on and leaf-off conditions provide the always-present
masking noise for evaluation of any new predicted emissions. Ambient or existing environmental
community noise levels were to be measured over at least a 24 hour period during leaf-on seasonal
conditions. lIdeally, environmental levels should be measured during quiescent or calm and still weather
conditions when minimum levels occur to provide the most conservative baseline.

2.0_Methodology

Figure 2.0.1 (following text) shows the established measurement locations surrounding the plant. The
identical methodology described and used for the leaf-off survey was repeated for this survey with one
exception. Continuous monitors (photograph of typical monitor on title sheet) were set-up only at the
critical locations to the south. The on-site location of the expansion project and the wintertime survey
demonstrated that locations S1, S2 and S3 are the critical receptors. Manual measurements were made at
all locations for two days and two nights to collect frequency data and make observations of noise
sources.

3.0_ Executive Summary and Conclusions

Environmental sound levels were measured at locations N1, S1, S2, S3, W1, W2 and W3 over a 48 hour
period from 1 p.m. on Monday, August 6™ through Wednesday, August 8", 2007. Wind speed was
negligible for the entire survey with prevailing calm and still quiescent conditions. Temperatures were
high in the upper nineties. Nighttime levels increased dramatically (24 dBA) due to summertime
cicada/insect sounds, particularly to the south that is natural woodland. Frequency analysis was used to
show that residual levels were as quiet or quieter at night than the leaf-off survey by comparing the
frequency spectrum below 1000 Hz that excludes cicada/insect sound.

The survey results show that Table 2.0.1 in the winter survey report should be updated and replaced as
presented in Table 3.0.1 below: Table 3.0.1 tabulates the major survey results for both surveys giving a
tabulation of L9o residual and the Day/Night average (DNL) sound levels at all locations in each of the
metrics most commonly used for assessing noise impact. See Section 7.0 in report 121106-1 for a
discussion of assessment metrics.
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LOCATION MINIMUM Lgo (1) AVERAGE DAYTIME L90 (2) 24 HR DNL (35) 24 HR DNL (4,5)
P1 N/A N/A 65 65
N1 34 44 55 56
W1 30 40 49 52
W2 37 56 65 66
W3 33 46 59 60
S1 31 42 (was 43) 49 51
S2 30 36 (was 39) 49 51
S3 30 (was 33) 35 (was 44) 53 55
Notes:

1 Minimum measured hourly Loo over 45-48 hour sampling period.

Avrithmetic average of the measured hourly L90 for the 28 hours from 7 a.m. to 10 p.m.

Calculated for 24 hours from noon 11/20/06 to noon 11/21/06 with lowest wind speed, nearly calm & still.
Calculated for 24 hours of 11/21/06 with increasing wind speed.

DNL for summertime survey not included due to cicada/insect sounds

g~ W N

Table 3.0.1: Table of measured A-weighted sound levels in the metrics commonly used to assess noise
level impact.

There was no observed or audible plant noise from the existing facility at any of the locations day or
night, except for one night only (8/6/07) at location S3 only. There was a very faint “hum” from the plant
direction that was only observable with careful and purposeful listening. It was learned by inquiries to the
plant the next morning that there were issues with the 5 MW diesel/generator set, and it is suspected that
this is the transient source of the very faint observed hum.

The combined results of both leaf-on and leaf-off surveys provide baseline environmental noise
measurements that may be used to assess any new noise introduced by the planned expansion.
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4.0_ Definitions and Background Information

Units and Discussion of Sound Levels

The universal measure of noise in decibels used throughout the world is the A-weighted sound level,
abbreviated dB(A) or dBA. The overall sound level is defined as the summed level in decibels over the
entire audible frequency range (for young adults) of approximately 20 to 20,000 cycles/second (Hertz).
The A-weighted sound level is a convenient single number to quantify the entire spectrum of a sound. A-
weighting is an electronic filter applied to the spectrum that reshapes the spectrum to simulate human
hearing response to frequency content. Lower frequency sound is subtracted by the A-weighting filter
since humans perceive higher frequencies easier than lower notes. The reshaped or weighted new
spectrum is summed over the same audible frequency span and is called the overall A-weighted level.
Thus, the A-weighted sound level becomes an excellent single number descriptor for audible sounds.

Reference 2 is an informative and a more detailed reference source for definitions and units used in this
report.

Table 4.0.1 below is a scale of common sound levels that have similar character to the sounds created by
a well designed power plant and many industrial facilities. These data come from the author’s files over
many years. All of the sounds are broadband, meaning the spectrum is smooth without sharp peaks or
tonal noise. Examples of broadband noise are slow speed airflow from HVAC ducting, rushing water,
tree leaf rustling and traffic noise without truck diesel tones. More irritating non-broadband tonal noise
examples are an alarm clock, siren, diesel engine or digital alert tone.
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SUBJECTIVE SIMILAR CHARACTER AS A SILENCED
RESPONSE dBA —LEVEL POWER PLANT PROJECT*
130 THRESHOLD OF PAIN * Broadband sounds withour prominent
_ -1 tones or excess low frequency spectral
content.
—— 100" FROM AIRCRAFT JET ENGINE AT FULL POWER
120 |
INTOLERABLE
OR
DEAFENING
110_ | —-— 400' FROM AIRCRAFT JET ENGINE AT FULL POWER
100_ | — INSIDE DIESEL ENGINE POWER PLANT
VERY
NOISY
90
“| —— CLOSE TO LARGE RIVER WATERFALLS
— —=— INSIDE GAS TURBINE POWER PLANT, ENGINES ENCLOSED
80_ |
—=— |IN MODERN JET AIRLINER, FRONT AWAY FROM ENGINES
70 |
—=— IN DRIVER'S SEAT, MODERN SEDAN AT 65 MPH
60_ |
—~— OUTSIDE, 5' FROM A/C UNIT
MODERATE —=— [N BASEMENT, 5' FROM HVAC FAN UNIT
TO
QUIET —=— OUTSIDE, 10' FROM A/C UNIT
50 |
40_ | — IN LIVING ROOM W/HVAC FANS ON (31 dBA-FANS OFF)
FAINT —=— |N BEDROOM W/HVAC FANS ON (29 dBA-FANS OFF)
30 |
— —=— DAY TIME BACKGROUND NORTH RIM OF GRAND CANYON
20__<— BACKGROUND IN RECORDING STUDIO
VERY
FAINT
10 —+— RUSTLE OF LEAVES
O_ _NORMAL THRESHOLD OF HEARING

Table 4.0.1: Table of Common Sounds in A-weighted dBA Units
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The instantaneous A-weighted sound level in any residential community over any sampling period varies
as sporadic noise events occur. Such events may be passing vehicles, aircraft or rail events, dog barking,
tree leaf rustle, song birds, etc. Figure 4.0.1 below shows the instantaneous level for two distinctly
different environments:
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Figure 4.0.1: Instantaneous sound level plots for a very quiet and moderately loud residential
environment. Measurements from HAI files.

To condense this widely varying data to a more usable form, standard measurement metrics are defined in

reference 2. The obvious ones are the minimum, maximum and average levels that occur over the
interval. The max and min are the highest and lowest measured level during the sampling period. The
average, designated Leq is the equivalent steady sound level that has the same acoustic energy as the
actual time varying signal. It can be thought of as the true energy average, and is not simply the
arithmetic average over the period.
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Percentile levels or exceedence levels, designated L1, L10, L50 and L90 are statistically derived units over
the sampling period. They are the levels exceeded for 1, 10, 50 and 90% of the sampling time. Of all the
units, Leq and L9o are the most useful for evaluating community noise. Of course, all of these units would
be identical if the sound were perfectly steady without any variance with time, i.e., Lmin would equal Lmax
would equal Leq. etc.

The L9o percentile level is the most common for evaluating community noise in residential environments.
Loo is defined in reference 5 as the “residual”” sound level, which is the quasi-steady level that occurs in
the absence of all identifiable sporadic sound levels occurring over the interval. The vast majority of all
residual sound levels found in communities come from far-away unidentifiable steady levels from traffic
and/or industrial sources.

The Leq equivalent and Lo residual levels are shown in red and green on Figure 4.0.1 above and are
computed from the actual time-varying level over the measurement interval. Observe that the residual
level excludes the sporadic sources and is the near-minimum measurement, while Leq includes the sound
energy from the sporadic events.

Typical residual daytime levels®** found throughout the U.S. under calm and still wind conditions are
shown in Table 4.0.2 below:

Typical Residential Area Sound Levels
Daytime Residual Level, dBA, Level Exceeded 90% of the Time, L90

Description Typical Range Average

Very Quiet Rural or Remote Area 26 to 30 inclusive 28 (New, HAI Study)®
Very Quiet Suburban or Rural Area 31 to 35 inclusive 33 (ANSI B133.8)*
Quiet Suburban Residential 36 to 40 inclusive 38

Normal Suburban Residential 41 to 45 inclusive 43

Urban Residential 46 to 50 inclusive 48

Noisy Urban Residential 51 to 55 inclusive 53

Very Noisy Urban Residential 56 to 60 Inclusive 58

Table 4.0.2: Typical Residual Sound levels in Residential Communities.

Based on the above table, we should expect to find residual daytime levels in the range from 36 to 45
dBA in the surrounding suburban residential neighborhoods at CCNPP depending on the proximity of
major roads. Still quieter levels may exist to the south which is natural woodlands with sparse
development and roadways.
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5.0_Discussion and Analysis of Results

5.1 Monitor Measurement Results
Figure 5.1.1 below gives the temporal pattern at the indicated locations over the two day period. These

locations are natural woodlands and cicada/insect sounds increase the daytime levels by approximately 24
dBA such that highest levels occur at night. The pattern is completely opposite for road traffic dominated
environments with minimum levels occurring at night with reduced traffic volumes.
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Figure 5.1.1: Continuous monitor results at locations S1, S2 and S3, summertime leaf-on conditions.

The ever-present residual level at the remote locations S2 and S3 is 30 dBA. The minimum levels
measured during the wintertime were 30 and 33 dBA. At S1, there is more traffic noise from Route 765,
and fan noise was observed during the manual survey. This was traced to the Southern Middle School on
765 that was operating some large propeller fans in a cooling effort. The wintertime residual level of 31

dBA is still appropriate for location S1.

Member National Council of Acoustical Consultants
Noise Control Services Since 1976



Hessler Associates, Inc.

Consultants in Engineering Acoustics

5.2_Attended Measurement Results

Manual observations for at least 10-minute intervals were conducted for two day (12 noon — 5 p.m.) and
two night (10 p.m. — 12 midnight) periods to record the residual spectra at each location. Table 5.2.1
below tabulates the overall A-weighted L90 residual level at each location and period.

N1 Sl S2 S3 W1 W2 W3

MON 8/6/07 DAY 41 42 29 31 32 53 33

TUE 8/7/07 DAY 37 40 30 31 32 49 32

MON 8/6/07 NIGHT (NOTE 1) 54 54 56
TUE 8/7/07 NIGHT (NOTE 1) 53 55 57

NOTE 1: NIGHTTIME MEASUREMENTS DOMOINATED BY CICADA/INSECT NOISE

Table 5.2.1: Residual level measured at each location for day and night intervals.

The results are quite consistent from day to day so the measured residual level can be relied upon as ever-
present masking background sound. It is notable that nighttime levels increased approximately 24 dBA at
S2 and W3. An increase of approximately 4 dBA occurred at W2, a location dominated by traffic noise.
W2 is just 285 feet away from Routes 2 & 4. Such a location should become quieter as traffic decreases at
night. The reason for this is readily apparent to an observer (loud cicadas/insect nighttime noise) and is
quantified on Figure 5.2.1 below that shows the 10-minute residual spectra for a day and night
measurement. Cicada sounds dominate the spectra above 1000 Hz, while traffic flow noise dominates
below 1000 Hz. It is seen that the nighttime residual level attributable to traffic is about 7 to 9 dBA
quieter as one would expect at such a location, but the A-weighted overall level is higher due to
cicada/insect sources.
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Figure 5.2.1: Measured residual spectra plots at W2.
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Spectra plots at S2 and W3 are given below that show the same dominance of cicada/insect noise at night.

60
] -

50

o 1

=)

o i

> 40 A

L .

4

L

(5) 30 | —0O— 37-AT W3 ON 8/7/07 DAY
a 1 —&— 44-AT W3 ON 8/7/07 NIGHT
S

a 20

= 1

-]

° 1

[} i

10

0 -ttt tt—tt+—tt—tr+—t Tttt Tttt ettt
LERA BB ERLEERE“noanntbmos <=
o bl HAANASI OO0 N N:S P =

1/3 OCTAVE BAND CENTER FREQUENCY, Hz
50"
.,.

[

kS

)

]

>

Y

w

§ —0O— 33 AT S2 ON -8/6/07 DAY
a —&— 34 AT S2 ON 8/6/07 NIGHT
&

a

=

2

(@)

(%]

Oilw —+—t -ttt "ttt vttt
bl ol e o o o o o ol o o o o s o o o ol o e i ol e e ol S
NOOWWNOOMOONOOONO OO QXXX XXXXX XXX =
N NN GJTFNOO0ONOOM A0 OMO—LLONLL TLIOM®OO <=2
o = SHHNA®IBOD T NG it Pt =]

1/3 OCTAVE BAND CENTER FREQUENCY, Hz

Figure 5.2.2: Measured residual spectra plots at locations W3 and S2.
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