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TABLE 1

POINT SOURCE CALCULATION

Cooling Towers
Distance to

Distance to Compliance Compliance Reference
Ref Spot 20log + other Limit Threshold
CTA R1 109.5 731 -16.5 -1.5 38 56
DREZ 109.5 537 -13.8 -1.5 38 53.3
Variance 194 0 2.7
vocC
Distance to
Distance to Perm Compliance Reference
Ref Monitor 20log + other Limit Threshold
CTA R1 99.5 926.5 -19.4 -3.6 38 61
DREZ 99.5 702.5 -17 -3.6 38 58.6
Variance 224 0 2.4
LINE SOURCE CALCULATIONS
Cooling Towers
Distance to
Distance to Compliance Compliance Reference
Ref Spot 10Log + other Limit Threshold
CTA R1 109.5 731 -8.2 -9.8 38 56
DREZ 109.5 537 -6.9 -9.8 38 54.7
Variance 194 0 1.3
vocC
Distance to
Distance to Perm Compliance Reference
Ref Monitor 10Log + other Limit Threshold
CTA R1 99.5 926.5 -9.7 -13.3 38 61
DREZ 99.5 702.5 -8.5 -13.3 38 59.8
Variance 224 0 1.2
HYBRID POINT/LINE CALCULATION
Cooling Towers
Distance to
Distance to Perm Compliance Reference
Ref Monitor 15Log + other Limit Threshold
CTA R1 109.5 731 -12.4 -5.6 38 56
DREZ 109.5 537 -10.4 -5.6 38 54
Variance 194 0 2
vocC
Distance to
Distance to Perm Compliance Reference
Ref Monitor 15Log + other Limit Threshold
CTA R1 99.5 926.5 -14.5 -8.5 38 61
DREZ 99.5 702.5 -12.7 -8.3 38 59
Variance 224 -0.2 2
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Permanent Daytime and Nighttime Sound Monitoring System Protocol

Evergreen Solar, Devens, MA
October 2009

Purpose. A monitoring system for continuously evaluating the status of compliance with the Devens
Enterprise Commission (DEC) ongoing 43-dBA daytime and 38-dBA nighttime limits' on sound produced
by Evergreen Solar equipment.

General features.

1. The system will be permanent, and will operate 24 hr/day, 7 days/wk, under all anticipated
weather conditions.

2. Reference Monitors R Jay 11/28/09 10:13 AM
Formatted: Bullets and Numbering

a. Microphones are to be located at two (2) pole locations.. One microphone will be located «

near the VOC compound along the rear service driveway. A second microphone will be B Neil Angus 10/27/09 6:25 PM
located near the Cooling Towers, also along the rear service driveway. Formatted: Bullets and Numbering

b. Microphones to be mounted 30 to 35 feet above service drive grade at each pole.

c. _One pole or a nearby location will be outfitted with a weather station to collect wind speed
(mph), wind direction and precipitation amounts. Wet and dry bulb temperatures at the
facility are currently and will continue to be recorded by the Facility Management System

(FMS).

3. Compliance Mg@nitor R Jay 11/28/09 10:13 AM
Formatted: Bullets and Numbering

a. Microphone.is to bednounted at the Devens perimieter boundary abutting a residential
External Receptorfclosestto the plant on'the boundary line between 62 Old Mill Road
anchor 42 Old_ Mill Road Harvard.

b. Microphones to bemeunted at the same absolute elevation as the Reference Monitors.

Acoustical requirements.

1. System Accuracy:

* American National Standards Institute (ANSI) S1.4 Type 1 precision sound measurement
instrumentation system.

* Octave and 1/3-octave band filtering shall be ANSI Standard S1.11-2004 (R2009),
Specification for Octave-Band and Fractional-Octave-Band Analog and Digital Filters, Class 0
or1.

2. Frequency Range: Measurement frequency range shall be at least 12.5 Hz to 12,500 Hz.

1974 CMR 4.05. Applicable sound limits apply at nearest points on surrounding residential properties,
the nearest of which is Dunroven Farm (a/k/a the R1 location).



Dynamic Range: Dynamic range of the microphone and analysis system shall be at least 25 dBA
to 120 dBA, when measured with slow response. Automatic switching is permitted. The
expected system noise floor shall be stated.

Data Measured: A-weighted and un-weighted slow sound level meter response sound pressure
level.

Calibration: Daily, the system shall be electronically calibrated. The monitoring system
manufacturer shall provide a description and instructions on this feature. Annually, the system
microphone shall be pressure calibrated using a sound level calibrator with levels traceable to the
National Institute of Standards and Technology (NIST).

Data processing:

Data processing may occur in equipment located either at each pole and/or at central
location inside or outside of the facility.

Octave band, 1/3-octave band, and A-weighted analysis shall be provided. One-third octave,
full octave, and A-weighted Lgg sound pressure levels must be measured separately. The
A-weighted Lgy must not be computed from one-third or full octave band Lgps.

The system shall measure and provide the Lgo sound level. The measurement sample period
shall be both 20 minutes_and® minutes. The 20 minute measurement shall be used to
demonstrate compliance._Until the' sound monitoring system is able to provide both 20
minute and 5 minute measurement sample periods, compliance will be determined by using
the 20 minute average of the measured 5 minute:.90 values.

The system shall be used to monitor compliance with DEC daytime and nighttime sound level
limits at all surrounding residential property lines:,

(a) A-weight reference limits:

» 54 dBA at the VOC reference microphone during the day to ensure conformance at

all surrounding residential property lines with the DEC 38 dBA nighttime limit.

(b) constant tones as defined by 974 CMR 4.05, section 3(c)(7) based on measured slow
1/3-octave band 90" percentile sound level; and

(c) Low frequency reference limits (16 and 31.5 Hz full octave band sound level as defined by
974 CMR 4.05, section 4(a)(2)):

* 76and 71,dBin the 16 and 31.5 Hz octave bands respectively at the VOC reference _

microphone to ensure conformance (day and night) at all surrounding residential
property lines.

P Neil Angus 10/27/09 6:25 PM
Deleted: *
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* 76,and 72,dB in the 16 and 31.5 Hz octave bands respectively at the CT reference

microphone to ensure conformance (day and night) at all surrounding residential
property lines.

(d) The calculation of reference limits:

The calculation of reference limits as summarized in Appendix A shall be revisited under < -

each three month seasonal condition for a period of two years. Ifin any of these three

month periods compliance cannot be confirmed at the compliance monitor location then
an adjustment will be made to the reference monitor limits iaf@kder to ensure compliance \

Nl Jay 11/28 :42 AM
o

Jay 11/28/09 10:42 AM

Deleted: 4

Jay 11/29/09 11:09 AM

Formatted: Indent: Left: 1", Space After:

going forward, If Evergreen disputes the adjustment requifed. they have the rightto
conduct a “Worst Case Scenario Test” . If the test is s#élecessful the reference monitor W
limits will be set based on the results of that test. Such jesis shall be coordinated with the

DEC. and notice given to the abutters. Any alteration/adjustment of the delta values is at ''

'\
\
********************** i\

the sole discretion of the DEC.

7. Data collection:

When a reference limit is exceeded, the following will be collected, disseminated_to the DEC in
accordance with item #8, and stored for the sample time interval:

(a) Audio wave file (wav or mp3)
(b) A-weight Lgg (20-minute) sound level
(c) One-third-octave band Lgg(20-minute) spectrum.
(d) 16 and 31.5 Hz octave band Lgo(20-minute) sound levels.
Record forlater recall and study:
(a) All A-weight Lgy sound levels for each sample time period
(b) All wind speed, direction, and the presence of precipitation for all sample time periods.
(c) All 16 and 31.5 Hz octave band Ly, sound levels.
(d) All system overloads or malfunctions as a guide to evaluating potentially invalid data.
(e) FMS data for cooling tower fan speeds, NOX fan speeds, and VOC fan speeds. Other
data regarding equipment and activities, other than cooling and remediation equipment,

that might affect sound levels at reference locations, such as construction, site
maintenance, etc.

8. Reporting: report to the DEC the following:

monitoring, bi-weekly for the next 30 days, and on a monthly basis_thereafter (sample pages
attached as Exhibit 1)._Until the sound monitoring system is able to provide both 20 minute
and 5 minute measurement sample periods, compliance will be determined by using the 20
minute average of the measured 5 minute L90 values. The 5 minute interval shall be used
for all graphical summaries.

16 and 31.5 Hz octave band Lgo(20-minute) sound levels collected on a monthly basis.

““ ' | available in the late spring to early summer

\\\ 12 pt
N Jay 11/28/09 10:54 AM
\
Neil Angus 11/24/09 12:46 PM
N

Jay 11/28/09 10:54 AM

Deleted: s that have the potential to produce to
the lowest ambient noise conditions with a
minimum of ambient intrusions, to verify
accuracy. Such conditions may become
available in the late spring to early summer
(Mid-May to Mid-July, 2010).

Neil Angus 11/24/09 12:46 PM

Inserted: s that have the potential to produce
to the lowest ambient noise conditions with a
minimum of ambient intrusions, to verify
accuracy. Such conditions may become

(Mid-May to Mid-July, 2010).

Jay 11/28/09 11:09 AM

Any alteration/adjustment of the
s at the sole discretion of the DEC.

B Neil Angus 10/27/09 6:28 PM
Deleted: on a




» If the A-weighted sound level, or the 16 or 31.5 Hz octave band sound level exceeds the
limits in item 6, or if a tonal condition is detected, report the following, within 24 hours of the
event, for the subject time sample:

a) Audio wave file (wav or mp3)

b) A-weight Lgg (20-minute) sound level

c) One-third-octave band Lgo(20-minute) spectrum.

d) 16 and 31.5 Hz octave band Lgy(20-minute) sound levels.

* A-weight L90 (5 minute) sound level data collected over'the same period. These data will be «

distributed in a digital graphical PDF format for the required time periods showing time \ Neil Angus 11/24/09 12:38 PM
(5minute intervals) on the x axis and A-weighted sound pressure level (dBA) on the y axis . | Formatted: Indent: Left: 0.5", Tabs: 0.75",

and wind speed and precipitation on the second‘y axis. Each graph willplot A-weight L90 (5 \ \List tab + Notat 0.5"

minute) measurements at R1, R5 and R7 locations, in addition to 16 and 31.5 Hz octave Neil Angus 10/27/09 6:27 PM
band L90 levels at R1. Formatted: Bullets and Numbering




SAMPLE FORM

Evergreen Solar

MONTH:
DATE:

December

24

DAY: weekday

Period

Start Time
12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM
6:00 AM
7:00 AM
8:00 AM
9:00 AM
10:00 AM
11:00 AM
12:00 PM
1:00 PM
2:00 PM
3:00 PM
4:00 PM
5:00 PM
6:00 PM
7:00 PM
8:00 PM
9:00 PM
10:00 PM
11:00 PM

EXHIBIT 1

MONTHLY NOISE MONITORING LOG

End Time
12:59 AM
:59 AM
:59 AM
:59 AM
:59 AM
:59 AM
:59 AM
:59 AM
:59 AM
:59 AM
10:59 AM
11:59 AM
12:59 PM
:59 PM
:59 PM
59 PM
:59 PM
59 PM
59 PM
59 PM
:59 PM
:59 PM
10:59 PM
11:59 PM

CoOoONOOTUTA, WNH

CoOoONOOTULTA, WNH

Days Limits

CT Reference
VOC Reference
Compliance

Day Night
59 54
64 59
43 38

Page 1 of 3

CT Reference VOC Reference Compliance Monitor
Reading Limit Reading Limit Reading Limit
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
59 64 43
59 64 43
59 64 43
59 64 43
59 64 43
59 64 43
59 64 43
59 64 43
59 64 43
59 64 43
59 64 43
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38

SAMPLE FORM



SAMPLE FORM

Evergreen Solar

MONTH:
DATE:

December

25

EXHIBIT 1

MONTHLY NOISE MONITORING LOG

DAY': HOLIDAY - Christmas

Period

Start Time
12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM
6:00 AM
7:00 AM
8:00 AM
9:00 AM
10:00 AM
11:00 AM
12:00 PM
1:00 PM
2:00 PM
3:00 PM
4:00 PM
5:00 PM
6:00 PM
7:00 PM
8:00 PM
9:00 PM
10:00 PM
11:00 PM

End Time
12:59 AM
:59 AM
:59 AM
:59 AM
:59 AM
:59 AM
:59 AM
:59 AM
:59 AM
:59 AM
10:59 AM
11:59 AM
12:59 PM
:59 PM
:59 PM
59 PM
:59 PM
59 PM
59 PM
59 PM
:59 PM
:59 PM
10:59 PM
11:59 PM

CoOoONOOTULTA WNH

CoOoONOOTULTA, WNH

Days Limits

CT Reference
VOC Reference
Compliance

Day Night
54 54
59 59
38 38

Page 2 of 3

CT Reference VOC Reference Compliance Monitor
Reading Limit Reading Limit Reading Limit
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38

SAMPLE FORM



SAMPLE FORM

Evergreen Solar

MONTH:
DATE:

December

26

DAY: WEEKEND

Period

Start Time
12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM
6:00 AM
7:00 AM
8:00 AM
9:00 AM
10:00 AM
11:00 AM
12:00 PM
1:00 PM
2:00 PM
3:00 PM
4:00 PM
5:00 PM
6:00 PM
7:00 PM
8:00 PM
9:00 PM
10:00 PM
11:00 PM

EXHIBIT 1

MONTHLY NOISE MONITORING LOG

End Time
12:59 AM
:59 AM
:59 AM
:59 AM
:59 AM
:59 AM
:59 AM
:59 AM
:59 AM
:59 AM
10:59 AM
11:59 AM
12:59 PM
:59 PM
:59 PM
59 PM
:59 PM
59 PM
59 PM
59 PM
:59 PM
:59 PM
10:59 PM
11:59 PM

CoOoONOOTULTA WNH

CoOoONOOTUTA, WNH

Days Limits

CT Reference
VOC Reference
Compliance

Day
54
59
38

Night
54
59
38

Page 3 of 3

CT Reference VOC Reference Compliance Monitor
Reading Limit Reading Limit Reading Limit
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38
54 59 38

SAMPLE FORM



