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Introduction

At the request of the IBM Corporation, Inc. (IBM), a sound level survey was performed to evaluate
helicopter noise related to the planned “Helistop™ at the IBM - T.J. Watson Research Center. Four
sampling locations were chosen by IBM and SSM Group, Inc. (S8M). SSM was requested through Hill
& Bell Associates Engineers, LLC (HBA) to provide Indusirial Hygiene expertise to plan and perform the
sound level evaluations and to review the collected data to arrive at conclusions related to the
observations and findings. These representative sampling locations were chosen due to their proximity to
residences near the IBM facility property line and/or their proximity to the likely helicopter flight path or
the presence of a passible concurrent noise source (the Taconic Parkway and Rt. 134). The evaluation was

performed on July 3, 2012, This report details those sound level evaluations and their findings.

Sound level or “noise™ evaluations are generally performed with either a sound level meter (some with
datalogging capability as was used for this project) or with noise dosimeters (which are used more for
noise exposure in industrial situations). The unit for describing measurements of sound levels is called the
decibel (or dB) and is plotied on a logarithmic scale. In measuring sound levels for evaluations of the type
performed at IBM. an instrument setting that applies a weighting factor to the varying sound frequency
intensities is used. The “A -weighted sound scale used here, weights or adjusts the frequencies to
resemble noise as perceived by the human ear: this “A”-weighting is expressed in units called dBA and is

the standard used for noise evaluations of this type.

Summary

The project was carefully planned to coordinate the availability of the helicopter and flight crew, the
acceptable coverage of potential neighborhood sound level exposure by the choice of representative
locations. sampling equipment availability and security for the equipment when in place
(observer/chaperones), and a helicopter flight plan which would represent typical flight operations to and

from the facility and use of the “Helistop™.

Appropriate equipment was chosen and a sampling plan developed to provide as much data as possible.
The sampling locations and the assigned IBM observer are noted below, and the sampling locations are

included on the sampling diagram in the Appendices. The sampled locations were as follows:

Location #1 — located on Old Kitchawan Rd. on IBM property across the street from a residence.

Observer - brahim Warsame (Fluor).

S5M File 108834.0166
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Location #2 — Jocated on the closed Rt 134 entrance ramp at the Taconic Parkway. Observer — John
Schimitsch (Fluor).

Location #3 — located on Waste Water Treatment Plant Road on IBM property. Observer — Loredana
Pullano (TBM),

Location #4 — located at the end of the Syska/Barnes Cul de Sac in front of a residence. Observer — Mark

DiCicco (IBM).

On July 3, 2012 the sampling plan was implemented, with sound level equipment placed and TBR
personmel assigned o each unit and location for security and observation. The helicopter then performed
a series of approaches and departures, to and from the proposed “Helistop™ location. Upon completion.
the sound level meters were recovered and returned to the 88M office for download and review as data

graphs and data files,

The data graphs and data files {included in the Appendices; give a clear indication of normal background
noise for the individual locations. The increase in sound level from the hehcoptef activities and most

HY

clearly detined except for Location #2. Location #2, located on the closed Ri. 134 entrance ramp at the

3

Taconic Parkway, had so much vehicular noise that it was not possible to accurately distinguish the

helicopter sound contribution from the truck and car traffic noise.

A Summary of the sampling resulis as shown in the graphs follows:

e At Location #1, the background noise level fluctuated with peaks at approximately 50 dBA.
while the helicopter peaked at 71.5 dBA during the departure to the north and was slightly higher
during a flvover.

® At Location #2, the background noise fevel fluctuated in the mid 60 dBA range with a number of
excursions to 70 dBA and several to the mid or upper 70°s, but none of the peaks during the
helicopter approaches was significantly louder than the background noise levels during the same
period. The helicopter sound contribution could not be separated from the background noise o
this evaluation.

» At Location #3. the background noise level was quite stable at slightly less than 50 dBA. with
almost no excursions except for three wehicles which passed the sampler (one before ihe
helicopter arrival and two after). The vehicle which passed before the he&impter arrival was
actually 3.1 dBA louder {at 75.7 dBA) than the loudest helicopter approach (ai 72.6 dBA) at this

focation.

S8M File 108934.0168
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s At Location #4, the background was in the low to mid 40 dBA range with a number of
excursions from vehicles and planes unrelated to this evaluation that approached or slightly

exceeded 50 dBA. The loudest helicopter sound level was 72.4 dBA during a flyover and 64.5

dBA during the departure to the north.

Since “noise™ or sound levels are known to be reduced substantiaily by distance from the source, the
sound levels here as expected were also significantly attenuated or reduced at the sampling locations due
to the distances from the “Helistop” to the sampling locations and/or the altitude of the helicopter during
actual flight time as compared to the sound levels spot measured near the “Helistop™. The duration of the
Helicopter contribution fo local sound levels at the four sampling locations was also quite short, and these

findings are detailed in the Evaluation and Findings section.

Procedure

On July 3. 2012, Robert Pfromm. CIH, an S8M Project Manager and an ABIH Certified Industrial
Hygienist (CIH). was on site at the T.J. Watson Research Center of the IBM Corporation, Inc. (IBM)
(located in Yorktown Heights, NY) to set up four datalogging sound level monitoring stations. The
sampling locations (detailed below) were chosen by IBM to provide sound level data from representative
locations close to residential areas that were in proximity to the proposed flight paths to and from the
facility, and to compare those sound levels to existing sound levels (background noise levels) from other
sources near those locations. The weather was refatively clear with a few clouds, and a barely detectable

wind speed of approximately 5 moh from the northwest (NW) to west-northwest (WNW).
L T E p

3M/Quest Technologies SoundPro DL Sound Level Meters (DL} were chosen to collect the data. due to
thelr ease of use, accuracy and datalogging capability. Each DL was mounted on a tripod that placed the
unit’s microphone at a height of about four (4) ft. from the ground and each unit was set to datalog using
slow response and to evaluate resulis using the "A” weighting scale which simulates human hearing (the
AT weighting scale is the standard for industrial and municipal noise evaluations).  Approximately an
hour before the intended arrival of the 1BM helicopter (a Sikorsky 876 B), the S8M CIH, with the
assistance of Daniel Chess, an IBM Advisory Engineer, went to each of the four intended sampling
focations 1o set up the data recording stations for the sound level evaluation. Additional [BM personnel
{one per sampler) were also assigned to observe or “chaperone” the samplers and to record the time and
location for any neise generating sources noted during the evaluation, such as vehicles, lawnmowers,

other mechanical equipment. animals (harking dogs, etc.) and any other significant sources.

S5M File 108934.0168
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With the samplers set up, the background sound levels at the four locations were monitored, prior to the
arrival of the helicopter in the area. To represent the presence of the helicopter in the area during normal

flight operations, the following flight profiles were used:

o A fly-over of the IBM site at 2000 feet MSL (mean sea level) which is approximately 1500 feet
AGL (above ground level).

e A flv-over of the 1BM site at 1500 feet MSL which is approximately 1000 feet AGL.

#  Anapproach from the west to a hover at ground level. rotate at the future “helistop” and depart to
the north.

e Apn approach from the north to a hover at ground level, rotate at the future “helistop™ and deparnt

to the west.

e  Final departure fly-over at approximately 2000 ft. MSI

The sound levels at each of these four locations were alse monitored for a brief period after the helicopier
departed the area for additional background noise levels. Upon completion of the sampling process. the
sound level meters were recovered and the observations sheets prepared by the observer/“chaperones™

were collected. Upon retwrn fo the SSM offices, the data collected by the sound level meters was
downloaded, reviewed and prepared in graphic form. The recorded times of the five helicopter flight plan

elements as noted by Mr. Pfromm at the “Helistop” and the times of additional noise events as recorded

by the four observers at the sampling locations were compared to the recorded data and graphs and used
to identify sound level peaks on the graphs. This data will provide a comparison of the helicopter sound
levels during normal flight operation in and out of the T.J. Watson Research Center to typical background

.

noise levels and will indicate typical durations of helicopter noise levels at those locations.

Results Evaluation

The narrative for this section refers to the labeled sound level graphs for each location (included in the

Appendices) and only discusses the sound “peaks” which visibly exceeded the background noise levels,
except for Location #2 where this did not occur. The data tables were reviewed during the development of
the graphs and are included in the Appendices. The evaluations at each location provide the following

results:

SSM File 108934.0168
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e At Location #1 (located on Old Kitchawan Rd. on IBM property across the street from a
residence), during the background level data collection prior to the initial helicopter arrival at
10:24. the background noise level fluctuated with most peaks at approximately 50 dBA. the
following noise excursions and sources were noted:

9:41:44, an SUV on Old Kitchawan Rd. passed the sampling location and a tractor trailer passed
by on Rt. 134 for a combined noise level of 65 dBA;

9:53:14, a truck on Old Kitchawan Rd. passed the sampling location for a reading of 63.2 dBA;
10:06: 14, a number of trucks and cars passed on Rt. 134 for a reading of 53.1 dBA.

e At Location #1, the helicopter passes occurred from 10:24:44 to 10:42:14. The sound levels
during the helicopter passes at this location were as follows:

10:24:44, the helicopter performs a flyover at 2000 ft. MSL (1500 fi. AGL) with a sound level
reading of 65.8 dBA:

10:30:14. the helicopter performs a flyover at 1500 ft. MSL (1000 ft. AGL) with a sound level
reading of 71.6 dBA;

10:33:44. the helicopter approaches the “Helistop™ from the west and hovers at ground level
before departing to the north (see next item) with a sound level reading of 62.9 dBA;

10:34:44, the helicopter completes a departure to the north after hovering at ground level with a
sound level reading of 71.3 dBA;

10:38:14. the helicopter approaches the “Helistop™ from the north and hovers at ground level
before departing to the west (see next item) with a sound level reading of 70.0 dBA;

10:39:44, the helicopter completes a departure to the west after hovering at ground level with a
sound level reading of 63.6 dBA;

10:42:14, the helicopter performs a flyover at approximately 2000 ft. MSL (1500 ft. AGL) as it
returns to the airport with a sound level reading of 60.2 dBA.

e At Location #1. during the post helicopter background level data collection, the following noise
excursion and source was noted:

19:51:14, during the post-helicopter background noise level samipling, a dog was barking at the

house across the street from the sampler with a sound level reading of 60.9 dBA.

e At Location #2 (located on the closed Ri. 134 entrance ramp at the Taconic Parkway), during the
background level data collection prior to the initial helicopter arrival at 10:24, the background

noise level fluctuated with most peaks between approximately 50 and 70 dBA (due to traffic

noise at this location); the following noise excursions and sources were noted and are based

S5M File 108934.0166
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primarily on a comparison of the observers noted times to the graph, as none of the peaks which
occurred during the helicopter fiyovers are significantly different from the background noise:
$:41:33, a tractor trailer passed by the sampling location on R 134 {or a reading of 79.0 dBA
9:53:33, a tracior frailer enteved the closed ramp {construction entrance) sampling location for a
reading of 75.6 dBA;
10:00:03, a tractor Iratler passed on Ri. 134 for a reading of 63.4 dBA;
B 19:03, a tractor trailer passed on Rt 134 for a reading of 67.4 dBA,;
10:23:03, a tractor tratler passed on Rt. 134 for a reading of 68.5 dBA.

s« At Location #2, the helicopter passes occurred from 10:24:33 to 10:42:03. The sound levels
during the helicopter passes at this location were as follows:
10:24:33, the helicopter performs a flvover at 2000 ft. MSL {1500 fi. AGL} with a sound level
reading of 62.8 dBA;
14:30:33, the helicopter performs a flyover at 1500 ft. MSL (1000 i, AGL) with a sound level
reading of 71.1 dBA;

.
b
@

$0:34:03. the helicopier approaches the “Helistop” from the west and hovers at ground
before departing to the north (see next item) with a sound level reading of 61.2 dBA;
10:35:03, the helicopter completes a departure to the north afier hovering at ground level with a
sound level reading of 70.05 dBA:
14:37:33, the helicopter approaches the “Helistop™ from the north and hovers at ground level
hefore departing to the west (see next item) with a sound level reading of 70.3 dBA:
10:39:33, the helicopter completes a departure to the west after hovering at ground level with g
sound level reading of 67.0 dBA;
149:42:03, the helicopter performs a flvover at approximately 2000 ft. MSL (1500 ft. AGLy with a
sound level reading of 64.8 dBA, as it returns to the airport.

s At Location #2, during the post helicopter background level data collection, the following noise
excursions and sources were noted:
§8:45:23, a truck on Rt 134, passed the sampling location for a reading of 70,10 dBA;
10:47:03, a truck on Rt 134, passed the sampling location for a sound level reading of 65.7 dBA;
14:49:03, a dump truck on Rt. 134, passed the sampling location for a sound level reading of 69.4

dBA.

s At Loeation #3 (located southwest of the “Helistop” on the IBM road leading fo the treatment

it

plant and was near several houses close to the property line), the backgreund noise level was

auite stable at shightly less than 50 dBA. with almost no excursions. During the background leve

S5M File 108934.0166
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data collection prior to the initial helicopter arrival at 10:24, there were only a few noise
excursions above the background level. mostly related to the infrequent traffic on the Treatment
Plant Road. The following noise excursions and sources were noted:
9:4%:17, an airplane was heard for a reading of 55.0 dBA;
10:13:17. a landscaping vehicle passed by the sampling location on Treatment Plant Rd. for a
reading of 75.7 dBA.

e At Location #3, the helicopter passes occurred from 10:24:47 to 10:42:17. The sound levels
during the helicopter passes at this location were as follows:
10:24:47. the helicopter performs a flyover at 2000 ft. MSL (1500 fi. AGL) with a sound level
reading of 70.8 dBA:
10:30:17. the helicopter performs a flyover at 1500 ft. MSL (1000 ft. AGL) with a sound level
reading of 72.6 dBA;
10:33:47, the helicopter approaches the “Helistop™ from the west and hovers at ground level
betore departing to the north {(see next item) with a sound level reading ot 61.8 dBA:
10:34:47, the helicopter completes a departure o the north after hovering at ground level with a
sound level reading of 60.3 dBA;

o

10:38:17. the helicopter approaches the “Helistop” trom the north and hovers at ground level
before departing to the west {see next itern) with a sound level reading of 59.9 dBA;
10:39:47, the helicopter completes a departure to the west atter hovering at ground level with a
sound level reading of 66.8 dBA;
14:42:17, the helicopter performs a fivover at approximately 2000 fi. MSL (1500 ft. AGL) with a
sound level reading of 66.6 dBA. as it returns to the airport.

s At Location #3, during the post helicopter background level data collection, the following noise
excursion and sources were noted:
10:56:17, a van passed by the sampling location on Treatment Plant Road, for a reading of 64.0
dBA;
11:02:17, a van passed by the sampling location on Treatment Plant Road, for a reading of 64.0

dBA.

e At Location #4 {located at the end of the Syska/Barnes Cul de Sac), the background was in the
low to mid 40 dBA range with a number of excursions from vehicles and planes unrelated to this
evaluation that approached or slightly exceeded 50 dBA. During the background level data
collection prior to the initial helicopter arvival at about [0:25, there were only a few noise

excursions above the background level. The tollowing noise excursions and sources were noted:

SN File 108934.0166
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9:42:05, truck noise near sampling location was heard Tor a reading of 53.1 dBA
9:45:05, an airplane was heard for a reading of 47.6 dBA:
9:54:05, an airplane was heard for a reading of 49.4 dBA;
§0:05:05, a car drove by the sampling location for a reading of 50.9 dBA;
§:12:35, an airplane was heard for a reading ot 43.9 dBA;
§0:15:05, an airplane was heard for a reading ot 48.1 dBA.

e At Location #4, the helicopier passes occurred from 10:25:05 to 10:42:05. The sound levels
during the helicopter passes at this location were as follows:
10:25:08, the helicopter performs a flyover ar 2000 ft. MSL {1500 ft. AGL) with a2 sound leve
reading of 69.5 dBA;
10:30:05, the helicopter performs a flyover at 1500 . MSL (1000 {t. AGL) with a sound level
reading of 72.4 dBA:
10:33:35, the helicopter approaches the “Helistop™ from the west and hovers at ground level
before departing to the north (see next ttem) with a sound level reading of 60.3 dBA:
10:34:35, the helicopter completes a departure to the north after hovering at ground level with a
sound level reading of 64.5 dBA:
10:38:35, the helicopter approaches the “Helistop™ from the north and hovers at ground level
before departing to the west (see next wem} with a sound level reading of 61.1 dBA:
10:39:35, the helicopter completes a departure o the west after hovering at ground level with
sound level reading of 58.8 dBA;
18:42:85, the helicopier performs a flvover at approximately 2000 ft. MSL (1500 fi. AGL) with a
sound level reading of 60.0 dBA, as it returns to the airport.

e At Location #4, during the post helicopter background level data collection, the following noise
excursion and sources were noted:

Mo significant noise sources were ideniified af this focation after the helicopter departed the area.

Findings

It is common practice for projects like this to compare measured sound levels to commeon noise sources as
a reference point for discussion. In most cases these common example noise sources produce a range of
sound levels. For this project the maximum noise levels for the helicopier during any of the various
segments of the flight profile (over flights, approaches or departures) were between 64 to 72 dBA.

Common noise sources which produce sound levels in this range are as follows: a typical business office

S5M File 108934.0166
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(from conversation and office equipment), a typical shower, a flushing toilet, a dishwasher, or a

window air conditioner.

At Loeation #1. the maximum measured sound level from the approach and departure flights was 71.5

duration of the datalogged sound levels from the helicopter were 4 minutes for the west approach, hover
and then north departure and 5 minutes for the north approach, hover and then west departure; however,

the maximum noise levels occurred only for 30 to 60 seconds for each event and possibly less.

The helicopter contribution to the ambient sound levels at Location #2 could not be accurately
distinguished from the traffic noise at that location; however. the measured noise levels during the entire
sampling period including at the time periods when the helicopter approaches occurred were comparable
to the maximum noise levels at Location #1 and in fact were slightly less. The example sources of

comparable noise levels could be the same as Location #1.

The maximum measured sound level for Location #3 from the approach and departure flights was 66.8
dBA which is also comparable to the sound leveis from the previous example sources for Locations #1
and #2. The duration of the datalogged sound levels from the helicopter were 4 minutes for the west
approach, hover and then north departure and just 2.5 minutes for the north approach, hover and then west
departure. however as with Location #1, the maximum noise levels occurred only for 30 to 60 seconds
for each event and possibly less. It was not clear why the north approach/west departure was of shorter
duration at this location but the terrain and building obstruction between the sampling location and a
portion of the flight path may have been a contributing factor or optionally, with the north approach the
sampling location was on the far side of the property and the helicopter had to approach closer before the

sampler could detect it, reducing the duration of the measurement.

The maximum measured sound level for Lecation #4 from the approach and departure flights was 64.5
dBA which is also comparable to the sound levels from the previous example sources noted for Locations
#1. #2 and #3. The duration of the datalogged sound levels from the helicopter were 4.5 minutes for the
west approach, hover and then north departure and just 3.5 minutes for the north approach, hover and then
west departure, however as with Locations #1 and #3, the maximum noise levels occurred only for 30
to 60 seconds for each event and possibly less. The shorter duration in this case also appears to be due
to the sampling location being in the opposite direction from the departure pathway (the sampler is east of

4

the “Helistop™ and the helicopter departed fo the west so it basically got out of detection range faster).

S3M File 108934.0168
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The 2000 ft. and 1500 ft. over flights were not considered in the noise comparisons for this section as the
IBM helicopter would not perform those flight profiles but would make the approach and deparmures that
were considered here. The 2000 fi. and 1500 fi. over tlights were useful to see what kind of sound levels

would be produced by a helicopter transiting the area at cruising speed and at those altitudes.

The various results evaluated for this project should be considered worst case scenarios, especially the
approach, hover and departures resulis, as it 1s important to note that during actual helicopter operations

there would usually be an approach followed by a landing and the shutdown of the engines, followed by

o

3

disembarkation of the passengers. When it is fime to leave, the passengers would return to the helicopter,
the engines would be restarted and the helicopter would depart. Consequently, the duration of elevated
sound levels from actual helicopier operations would be considerably shotter for an approach and landing

followed sometime later by a take-off and departure than for the continuous approach and departure

examples used in this evaluation.

Conclusions

The sound level readings recorded at each location from the helicopter’s activities were surprisingly low
with no sound level reading exceeding dBA s in the fow 70s and durations of a fraction of a minute at the

maximum levels during the point of closest approach to any of the sampling locations. In addition, the

entire duration of the measurable sound level was no more than 5 minutes for any location and most were
considerably less. The findings indicated relatively low maximum sound levels, short duration of
measurable sound levels during approaches and departures and very short duration of maximum sound
levels. 1t was also reported that helicopter operations to this facility are expected to be of himited
frequency (1 to 2 times a month). Consequently, it is unlikely the limited helicopter activities at the
“Helistop™ for the IBM - T.J. Watson Research Center will negatively impact the surrounding properties
in any significant way. In fact. a positive aspect for the presence of the “Helistop”™ will be its designation

by 1BM as an available landing location for medical emergency helicopter operations for the surrounding

area.

If there are any questions pertaining to this evaluation or the report developed from it, piease contact S5M

for additional assistance.
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Sample Result Graphs and Expanded Sound Level Scale Graph
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Appendix C

Data Files



Sampling Location #1

) 7612012
information Panel
hName 7iAM2 Location #1 Old Kilchawan Rd. Unit 14808
Start Time Tuasday, July 03, 2012 091444
iop Time Tussday, July 03, 2012 11:02:39
Device Model Type SoundPro DL
Commenis
General Data Panel
Description Meter Vaiue Description Meter Valuye
Leq 1 62.9dB Exchange Hale 1 3 diﬂi
Waighting 1 A Hesponse 1 SLOW
Bandwidih H OFF Exchange Rate 2 5dn
Weighting 2 C Response 2 FAST
Logged Data Chart
106.8
#4548

4

L
2
%
&

BRI TP LR
Date/Time
B leqg-l

Logged Data Tabie
Timestamp =~ - : - L _bkegt

22 o 38 44 Ahﬁ 46.2
T2 G314 AM. . R o B4
F13/2012 9:30:44 AM 0.8
FER0I2 84014 AM e : : 4B6
73201 2 9:.40:44 AM 488
TIR202 84114 AM T ClE e . CAR4
FI2012 84144 A 85.0
FAROIZ G424 AN . = o B ‘ Bdz -
FiZR012 04244 AN ; 425
2012 94314 AM - e 43.2
Ti32012 34344 AM 48.2
TrM20M2 94414 AM - T e 473
Tr2012 8:44:44 AM 46.9
TRPMIZ2G4ET4AM - T ABT
Fr32012 9:.45:44 AM ) 47.4
TIA2012 94814 AM - - o o . 48.1
TRA2012 9:46:44 AM 46.3
FIR2012 24714 8M o RS A6.4
FI32012 94744 AM &41.7
TIB2012 S4B 14 AM L SR T 487

Ti32012 9:48:44 AM 452



Logged Data Table (cont'd}

Timestamp

]
0

Y

FIAE0T294874 AM
T2 2 4844 AM
TE2012 350:14 AM
FA200E 9504 AW
FRB0TE 85114 AR
FIA012 95144 AM
TIREOI2 wE214 AM
FISF20 2 95244 AM
Fraeote 95314 AM
FIR2018 95344 A
TIEE1P 95414 AM
TIEOIE & % A4 A?«ﬁ

&:

£

5
TiP012 95
g!gfgm?*as ;é 3

5

B

S 4

P22 D614 AM
?mgmz G

773/2012 95714 AM

V2012 95744 AM

i)

2012 95814 AM
g,faszmz G:58:44 AN

132012 905814 AN

’35 3312 3 50:44 AM
FIR2012 10:00014 Al
20012 100044 AM
P02 100114 AM
2012 100144 AM
2012 {004 Al
[k P ”’Q 4244 Al
202 100314 Al
?f&is:i}'? 10:0844 AN
VIR0 2100414 AM
T2 2 100444 A
FIBEO12 10:05:14 AM
FIA2012 100544 M
FIA2012 100614 AW
TIY2012 100844 A0
TIR202 100714 AM
FIN2012 1007 44 AN
FIEeo2 10:08:14 AM
FIA2012 100844 A
FIAPO12 10814 AM
TR0 2 00dd Al
FIBEOTE 10014 AM
TIRZHZ 0044 AM
TG 100114 AR

TE20 2 101144 AN

TYEOI2 1214 AM

FISE0I2 101244 AM
Fi3e012 100314 AM

TIBE012 101844 AM
TG0 2 14014 AM

20T 101444 AM
FHA208 2 10015014 AM

TI2012 11544 A

FIEO12 1001814 AN

2012 1001714 AM
2012 10T 44 AM
FISZ012 1001814 AM
TISEUIE 0T84 AM
TIR2012 10019014 AM
Fhaeaiz ?{3 ?3 44 Al
e 14 AM
izt “§€} 253 44 AW
7/3/2012 10:21:14 AM
?53!2@‘}*2 212144 AM
FISE012 102214 AW
FI32012 10:22:44-AM
FI32012 102314 Al
7 2‘1} 2 10:25:44 AM
FIA2012 1024014 AN
FIA2012 10:24.44 AN
FI2012 102514 AM
FRI2012 102544 AN
TI%2012 102814 AM
FIBE0TE 1 Zi’; 44 Al
FAA20M2 102734 AM -
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Logged Data Table (cont'd}

Timestamp o : $ a1
32072 12744 Al 48,3
732012102814 AN 47 4
FB2012 10:28:44 AM 456
FaEo12 132914 AM. 44.9
FI3EA012 10:29:44 AM 58.3
FIR2012910:30:014 AM FAR:
FAAZ01P 1030:44 AM 3.0
7/32012 10:3114 AM CAZS
FHRO12 10:21:44 AM 45.3
TA2012 1003234 AM 442
/32012 108544 AM 52.8
7/3/2012 10233714 AM 504
7IB2012 103344 AM 82.8
F3/2012 103414 AN 59.8
FiR32012 10:34:44 AM 715
732012103514 AM o28
Ti3R012 10:35:44 AM 455
BP0 103614 AM 476
Ti3/2012 10:36:44 AM 52.1
TE2012 1037.14°AM B3.8
Fi32012 10:37:44 AM 62.9
TRR012 T84 AN T8
732012 103844 AM h2 1
A¥201210:39:14 AM 1.4
732012 10:39:44 AM 63.6
FR2012:1040:14 AN 458
7372012 1004044 AM 43z
FA2012 104114 AN 457
72012 10:41:44 AM 56.3
TIR2012 104214 AN 60.2
7i3/2012 10:42:44 AN 459
TRLOIRN04T4AM . 43.8
FIR/2012 10:43:44 AM 498
FI32012 104414 AM - 42.8
Fi3i2012 10nd4d:44 AM 451
FB2012.1045:14 AM 47.9
FI32012 10:45:44 AM 483
FI32012 104614 AM 484
FA2012 104644 AM 457
FEA12 104714 AN 48.1
FIAR012 1047:44 AM 454
7i3201210:48:14 AN 41.9
FI3£20112 10:48:44 AM 48,5
Ti3201290:4514 AM 51.2
TI32012 10:49:44 AM 45.8
TiB2012 HEA0T14 AM. 482
71372012 10:50:44 AM 48.0
FTH20IZ2 105114 AM 60.9
7iA2012 1008144 AM 585
TIR2032 105214 AM 48,3
TS0 2 10:52:44 AM 442
72012 165314 AM 47,1
FIAI2012 10:52:44 AM 46.4
FTIB2012 108404 AM 4.8
7iA/2012 10:54:44 AM 42.6
FE2012 10:55:14 AM S44.8
732012 10:55:44 AM 43,5
TRA2OIZ 10E64 AN 46,58
743/2012 10:56:44 AM 48.3
TiR20142 108714 AM 44.8
1312012 10h7:44 AM 453
7132012 10:58:14 AM 46,4
732012 10:88:44 AM 42.8
FA2012 105014 AM 44.8
FIR2012 10:558:44 AR 441
FISROT2A100 14 AM 481
132012 11:00:44 AM 48.5
743720712 410114 AM 517
FA20TE 110144 AM 385
7ae02 110214 AM 51.8

iad



Location #2

Twizoiz
Information Panel
MName 713112 Location #2 Taconic Famp (NB) @& RL 134 Unit # 12200
Start Time Tuesday, July 03, 2012 03:28:33
Stop Time Tuess,ayi nimy 03, 2012 11:07:20
Davice Model Type SoundPro D
Commenis
General Data Panel
Description Meter Valug Deascription Meter Valug
Leg i 64.9dB Exchange Rate 1 3dB
Weighting 1 A Response 1 SLOW
Bandwidin 1 OFF Exchange Rate 2 5dB
Weighting 2 C Hesponse 2 FAST

Lo gg&d Data Chart

108

1ok

# | Legel
Logged Data Table
Timestamp - Leol
2012 93003 AN k)
FIAENIZ 3533 AN L 598
FIA2012 54003 AM 64,0
FAROI2 94033 AM U ; 585
012 94103 AV 86.8
/G202 94133 AM a0
%fﬁﬁéa G203 Al 57.0
7 RE0TE G483 AN 57.1
?f’f:%i?é??ﬁ“ G:43.03 A 50.8
BR0TE 54333 Al 614
Y2012 5:44:03 Al 84.3
12 $44:33 AM =R o
FIYZ012 84503 AM 605
FIA2012 54533 AN - v S [ V-
FIS201 2 94803 AM £6.4
TIA2012 94633 AM : S . R -
FIEEB1E 84703 AM ' 58.3
FIZE012 GATHEE AWM IR : £3.3

32012 24803 AM 60,1
312 94833 AM o . 7.7
312 84903 AM &7.2



Logged Data Table {cont’d)

Timestamp . : Leg-
£132012 949533 A F0.0
32012 950003 A 83.8
Tr32012 950:33 AM 56.4
72012 35103 AM B
7342012 3:51:33 AM F1.3
FiR2012 pR203 AM - BB.E
TIA2012 952:33 AM 720
FR2012 98308 AM R
732012 852:33 AM 5.6
FR20I2 05803 AM L BT2
Tr3f2012 9:54:33 AM 66.4
732012 95503 AM B33
FrAR012 95533 A 62.8
TI32012 .56:03 AM CRLE
F32012 986:33 AM 241
FI32012 GR7:03 AM et
FTI2012 3:57:33 AM 83.2
732012 95803 AM . 3.4
732012 3:58:33 AM B88.0
732012 95003 AN 543
732012 3:58:33 AM 837
TI3R2MI210:00:03 AM 83.4
FI32012 10:00:33 AM 48 6
TBR201230:00:03AM 0 o 52.89
Zi32012 10133 AM 61,1
732012 1R02:03 AM &G04
FIR2012 10:02:33 AM 63.5
FIAR012 100303 AM - £8.1
FIR012 10:03:33 AM 582
FI32012 100403 AM. §3.2
FI32012 10004353 AM az2.2
TR0 27100803 AM 57.6
FI3/2012 10:05:33 AM 54.5
TR 0803 AM: 80.3
7/3/2012 10:08:33 AM 72.8
FRROAZDOT 08 AM 64.6
FI3I2012 100733 AM 61,7
FrA2012 10:08:08 AN &4.7
732012 10:08:33 AM 596
FR201210:0903 AM 58.0
7/A2012 10:09:33 AM 0.2
FI32012:10:10:03 AM- i
FIZ2042 10:10:33 AM 58.9
FEH201 23001103 AM 44.9
FIR2012 101133 AM &1
ZRR0ZAMIRDI AN 835
FIR2012 1012:33 AM 51.2
TA201240013:.03 AN “B4.8
Fi3201210:13:33 AM 833
7312012 1014:03 AM 821
Fi32012 10:14:33 AM 591
FI32012 101503 AM- ~BRs
TIA2012 10:15:33 AM 487
732012 101803AM 64.3
Fi32012 1001833 AM B5.68
FIR2012 10:17:03 AM 84.2
TIB/2012 1001783 AM 48,9
FI20M2 10103 AM - CB3E
77372012 10018:33 AM 58.0
TIS2O12 101503 AM. 874 -
SP012 1019:33 AM 881
FIA2012 1020:03AM AL
/32012 10:20033 AM 587
TR 102103 AM 801
7I3/2012 10:21:33 AM 458.8
FR2012 10:22:08 AM a8.1
TIAE012 10:22:33 AM 80.8
TiI3202 102303 AM B88.5
FIR2012 10:23:53 AM 437
732012 10:24:03 AM 483
/3120112 10:24:33 AM 2.8
Fi3R2012 102503 AM BYA4
F/8/2012 10:25:33 AM &85
FI32012 10:26:03 AM 74
/32012 10:28:33 AM 59.4
FA20112 102708 AM 66.2 .
FIB2012 10:27-33 AM 58,7



Logged Data Table (cont'd)

Timestamp Let-
SiateUl 2 102803 AW Ba.
TR0 2 102833 AM : 637
et 2 10:28:03 AM B2.0
TIP0A2 102933 AM : : H2.8
TrA2012 10:80:03 AM 820

2012 10:30:33 AM , , 71

112 10:31°03 AM
13/2012 10:31:33 AM
1312012 10:32:03 AM
7/3/2012 10:32:33 AM
7/3/2012 10:33:03 AM
7/3/2012 10:33:33 AM
7/3/2012 10:34:03 AM
7/3/2012 10:34:33 AM
7/3/2012 10:35:03 AM
7/3/2012 10:35:33 AM
71372012 10:36:03 AM
71372012 10:36:33 AM.

FEEOT2 108803 AM
SRR T0ERI3 AWM
TIA2012 10:39:03 AM
TE20T210:3%:33 AM
TIAR0A 2 1040003 AR
TIFE0AZ2 104033 AM , L : :
TIU20TZ2 104103 AM g2.4

LR G <] Bty Gn o Gy 4 W
ESNNOBIOUGTOO D AT 0
mc,:mmmmmmwzmmwm-ﬁmmmmmw

L

FI32O12 1047133 AN 58.0
FIHZ02 10:42:03 AM £54.8
FIA202 104233 AM 57.4.
TIY2012 104303 AN 54.8
FEF2012 1043:33 AM 68.5
FIYHZ012 104403 AN 58.9

TE320712 10:44:33 AM
/32012 10:45:03 AM
TrY2D1Z2 104533 AM
FiIY2012 1046:03 AW

G € 27 (P L

TIU201 2104735 AM
Fi2012 10:48:038 A
TIZ2012 164833 AN
TIA2012 10:48:03 AN
FI32012 1004933 AM

7I372012 10:50:03 AM
/32092 10:50:33 AWM
32012 10:51:03 AN

7/

2012105383 AW
2012 10:54.03 AM
2012 10:54.33 AM
2012 15508 AM

T2 2 18733 AML
2012 10:58:03 AM
FAMEOI2 05833 AM
TI32012 10:59:03 AM
EIHEO12 10059133 AM
2012 11:00:08 AM
2012 11.00:338 AM
T2 110143 AM
FAA2012 110133 AM
Ti32012 110203 AN

i
&@wmmm@Nwwmw@mw@ﬂ@wﬁ&wﬁ@ﬂgwmﬂgmwmpm@
G ok o B o 0 D0 i e E e D09 K99 b B €3 G 0 TP D0 S PTG D 8D B o PO LB g D0 00 - PO U

4:%&méﬁﬁmmm@mmmmmm&mmm&m@@mmmmwmm



Location #3

7/8/2012
information Panel
Name 7/3412 Location #3 IWTP Road Unit 4 118%4
Start Time Tussday, July 03, 2012 09:38:47
Stop Time Tuesday, July 03, 2012 11:18:05
Device Model Type SoundPro DL
Comments
General Data Panel
Description Meter Value Description Meter Value
Leq 1 61.3dB Exchange Hafe 1 Jab
Weighting 1 A Response 1 SLOW
Bandwidth 1 OFF Exchange Rals 2 5B
Weighting 2 < Response z2 FAST
Logged Data Chart
10064
A
888
700 §§ 3 %
"y i i g | |
M | HVRIVAWA LA
%Ejé.mﬁ B F A VIS E ¥ VA 0 L_adl
S8
GG
20,0
0.0
Q&%ﬁf‘{mw
B Leg-l
Logged Data ‘!‘abie
Timestamp .- . e . Lanq
132012 93817 Mfi HHE
TIH2012 384T AM : . 545
7i3i2012 94017 AN 500
TIRE012 40T AM T o R 58.3
732012 4117 AM 519
FI2OI2 9414700 L - . 502
Fidi2012 94217 AM 493
732012 4247 AM e e 480
7i3/2072 84317 AM - AB4
7i3/2012 94347 AM. o 498
Fi32012 94417 AN 480
Ti3i2012 94447 AM Lo ) B7
7i3/2012 94517 AM 55.0
Fi32012:94547 AM R S . . 48.0
71312012 ©:46:17 AM ; 49.1
TIRE012 GA647 AM S L ) L 4BE
7/3/2012 94717 AM 49.2
FIS201294T4T AM - B S C 489
732012 324817 AM 48.2
TI2012 94847 AN 0 = L 484
732012 GAT AM 49.2

=



Logged Data Table (cont'd)

T me@mm;ﬁ

b

[

(RIPIGEER R
?‘?3;320‘ 28950017 AM
T2 2 930047 AM
7R2BIZ e51 :
FIS2002 95747 AM
FIA2012 85217 AM
FIAR2012 §:82:47 AM
FIB2G12 96317 AM
TIMBEOI2 95347 AM
FIR2012 9:54017 AM
FrY202 95447 AM
TIR2012 86517 AM
TIGRN12 9:55:47 AM

TIAR012 85817 AM
FIYS0 2 95647 AM
FIH20I2. 95717 AM
TIY2012 §:57:47 AM

FI32012 95817 AM
FIZ2012 35847 AM
TI32012 9:5%: ?“’AM

i3

Ei«‘i’? H} 8(3 «%? AM

00147 AM
/ 1002117 AM
?58;’2{??2 10:02:47 AWM
?; 2012 100317 AM
TIN20 “é"”, 10347 AM

FA2012 100417 AM
'}’535’2&1 2100447 AM
TIH201270:08:17 AM
720702 10:05:47 AM
T2 100617 AM
FAA2012 10:08:47 AM
P01 100717 AM
TIX2012 100747 AN
HH20T2 100817 AM
Fiyanz éﬁi{?ﬁ:‘@? Al

IHE01Z 10097 AN
2012 100047 AM

12 101047 AM
Wty AM
"ﬂ?‘%g: 101147 AM
FEEROTZ 027 AM
TI2012 10012:47 AM
2012 101317 AN
FIE2012 1001347 AM
TARDIZ2100147 AM
TIARI2 1001447 Al
FLETF A R i ‘§§§ 17 AM
? szt 1018 W}‘ﬁ%ﬁ
20208117 AM
??o« 2012 108 &s” Al
FR3Z0121007 37 AM
FIB2012 1001747 AN
FEGI2 1011807 AM
U2 1009847 AM

7731201 2 1h19:47 AM
FAEROT 2102017 AM
73201 21 3:20:47 AM
7{3:"2‘@’?1? 18117 A

G 12 153 25” eﬁ! Al
012 102317 AM
O12 10:23:47 AM

TIY2012 10:28:47 AM
713201 ’2 2717 AM
TRAR012 BT 47 AM

FTLEC S o o o P =8
SLEELELEESE]
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Logged Data Table (cont'd)

Timestamp - . Leg-1
TAZ0T2702807 AM AR.3
Fiae2 10:28:47 AM 48.8
7i3/2012 10:29:17 AM 49,7
72012 102547 AN

7132012 10:30:17 AM

FI32012 10:30:47 AM
FI32012 103117 AM

FI32012 103147 AM

TI2012 1032017 AM
Ti32012 103247 AM
732012 10:33:17 AM

FIH2012 10:33:47 AM . -

13/2012 1:34:17 AM
FIA2012 10:34:47 AM
7i3/2012 10:35:17 AM
7/3/2012 10:35:47 AM
Ti3201210:36:17 AM

7/3/2012 1036:47 AM

F32012 103717 AM

FI32012 103747 AM

FA2012 10:38117 AM
7372012 10:38:47 AM
7i3/2012 10:38:17 AM

32012 10:3947 AM -

732012 1040117 AM
T32012-10:40:47 AM
FI2012 104117 AM

FR20121041:47 AM .-

TR0 14217 AM
TIRE012 104247 AN
TIR2012 104317 AM
TIR2012 104347 AM
7ig2012 104407 AM
TR2012 104447 AM
FiR2012 104517 AM
732012 145 4T AN
F/A2012 104617 AM

7/3/2012-1048:47 AN

32012 104717 AM

7/3/2012 104747 AM - -

FIA2012 1048117 AN

F32012 14847 AM.

7372012 104917 AM
7132012 10:409:47 AM
71312012 10:50:17 AM

F3R012 5047 AM

7372012 10:51:17 AM
732012 105147 AM
743/2012 105217 AM

UR2OI2A0524T AN

T32012 10:63:17 AM
7713/2012 10:53:47 AM

72012105447 AM
FIA2012 10:54:47 AN

7/3/2012 10:55:17 AM

720112 10:55:47 AM.

732012 10:56:17 AM

TA/2012 105647 AM .
FF2012 105717 AM

732012 105747 AM
732012 1058117 AM

(32012 10:58:47 AM

72012 10:59:17 AM
FiRoO12 10:59:47 AM
Tt 110017 AM

FiB2012 110047 AR

7/3/2012 11:01:17 AM
732012 110147 AM
7/32012 1102117 AM

TI32IZ2 110247 AM

F/3£2012 11:03:17 AM
74342012 110347 AM
732012 11:04:17 AM
7i3/2012 11:04:47 AM
FiR2012 110517 AM
732012110547 AM
7432012 1108717 AM
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Logged Data Table (cont'd)

Timestamp Leg-1

TSZTETTEEAT AN 48.8



Iinformation Panel

Location #4
7eieote

Name /312 Location #4 Syska/Bames Cul de Sac Unit # 14805
Start Time Tussday, July 03, 2012 0%:04:08
Stop Time Tussday, July 03, 2012 10:51.58
Device Model Type SoundPro DL
Comments
General Data Panel
Description Meter Value Description Meter
leq 1 54.4 dB Exchange Rals 1 %%B
Weighting 1 A Response 1 SLOW
Bandwidth 1 141 Exchange Hale 2 5 di
Waeighting 2 C Hesponse 2 FAZT
Logged Data Chart

&0.8

Bl

oG {Bﬁ

£0.8 ~.

- ; '

IIIBALY
1 A A iﬁ %% W

by
fac)
;}

ﬁ&tﬁ f Time
®lso-l
Logged Data Tabie
'%smestamt:: . - Leg-d
WA g5 AM 47.3

;"3!2@ ‘12"9:4{};{}5 AM C a4
7i3/2012 8:40:35 AM 40.8
TIH2012 84105 M 412
T32012 9:.41:35 AM 46.8
H3/eni2 94205 AM B3
7i3i2(12 9:42:35 AM 429
Ti5/2012 4305 AM 40.5
FI3/2012 9:43:35 AN 40.3
ZI3R2012 4405 AM 421
TI3/20112 9:.44:35 AM 43.2
TIA2012 84505 AM 47.0
TI32012 $:45:35 AM 42.8
Fi32012 94808 AM 41.7
FIZ2012 84635 AM 41.8
TI32012 94705 AM - 416
7i3/2012 9:47.35 ANE 41.4
FI32042 84805 - 407
TIY2012 94835 AM 41.6
FiRi2012 4908 AM. - 41.0

32012 9:.48:35 AM 41.8



Logged Data Table (cont'd)

Timestamp Leg-1
7ra/2012 95005 AN 4.9
TIYE012 3:50:35 AM - 427
FIBE01Z 35105 AM 42,8
FI3E012 98105 AM 41.9
FIA2012 98205 AM 43.8
TIF2012 95235 AM 410
FIY20N2 3:53:05 AM 41.9
FIHE012 9:53:35 AM 42.8
TIG2012 §:54:08 AM 434
JI&2012 954:35 AM 410
TIB2012 9:55:05 AM 43.1
FI2012 9:55:35 AM 424
VIS20E 95605 AM 40.6
TI3/2012 9:56:35 AWM 4z2.4
P02 95705 AM 40.7
TIYED12 95735 AM 42.0
TI32072 95508 AM 421
FIYZ012 95835 AM 42.0
FIZE2012 9:55:05 AM 424
FIH2012955:35 AM 43,1
FIR2042 10:00:05 AWM 41.7
FIAZ012 100035 AM 41.3
FI3/2012 100105 AM 40.4
FIHZ01210:01:35 AM 40.5
SI2012 T(02:05 AM 43.9
TIA201210:02:358 AM 4.4
FIA2012 100305 AM 407
TIH2012 100335 AM 435
TIS2012 10:04:05 AM 40.0
TIHROI2 10435 AM 40.3
?fg 2012 10:05-08 AM i}i?%
77 2(3‘%??(}553%5 Al 1.
TIHROTZ2 100605 AM 429
?ﬁ‘ia«; ‘H} B35 AM 41,
2012 100705 AM 41.5
Y3204 2 100735 AM 4.8
FI32012 10:08:05 AM 4.8
FIH2012 10:08:35 AM 4.2
TIA2012 10:08:08 AM 399
FAH20T2 10:08:35 AM 414
TIH2042 1001005 AM 40.9
BRIZ IET0EE AN 44,7
2012101105 AW 1.8
TI20I23011 35 AM 423
FIAROT210712:05 AM 434
FIS2012 1001235 AM 43.8
FIBEO12 101305 AM 2.5
972012 1071335 AM 402
20121001408 AM 418
IR0 101435 AN 46.4
?;'zafszmg 1001508 AM 481
FIGR2012 101535 AM 409
FISE212 1006:05 AM 38.7
TS0 001635 AN 41.4
JE2012 11705 AM 413
JB 202 10735 AN 404
P02 161805 AM 386
SROI2 1001835 AM 41.0
7732012 1 101905 AM 40.2
Ty (}!??5‘39 ISAM 40.5
7i3/ &;@2 10:20:05 AM 387
TGN 22035 AW 389
T30 2 102105 AM 38.7
FIA20TZ 121 a8 A 39.%9
TIZ20M 2 102208 AM 45.2
TIG2012 10,2235 Al 45.3
FIB2012 123085 AM 38.2
EOTZ 102335 Al 38.0
Smu 12 102405 AWM 46.3
F32012 10:24:35 AM §6.3:
FAR2012 10:25.08 AM £9.8
FIAZ012 102555 AW 454
V2012 1026058 AM 411
137 a{;%‘? 10:26:35 AM. 40.3
?33*‘)‘(} 12 12708 AM 40.5
TIR2012 102785 AM 40.8
‘?J‘BfQG“SE 1302805 AM 40.9



Logged Data Table {(cont'd)

Timestamp -

a0t s 102880 AN

/32012 10:28:05 AM
TI201210:28:35 AM
TR 210:30:05 AM
732012 10:80:35 AM

FI320121031:05 AM -

732012 10:31:35 AM

TRR01210:32:05 Al

7/32012 10:32:35 AM
2012 10:33:08 AM
7132012 10:33:38 AM
732012 10:34:05 AM
7132012 10:34:35 AM

TI3R2012 103608AM

Fi32012 10:35:386 AM

TRE20121026:05 AN

/32012 10036235 AM

FI20N2 HEAT05 AM.

TRI20A2 10:37:35 AM
FIA204210:38:05 AM
7372012 10:38:35 AM

FR201M2 103805 AM

7/3/2012 10:39:35 AM
732012104005 AM
FA3f2012 10040035 AM
FRRMZ 104108 AM
732012 10:41:368 AM

FI320712 1042:08 AM

TE3R2012 10:42:35 AM

Y02 104305 AN

71372012 10:43:35 AM

732012 1044:05 AM -

732012 10:44:35 AM

TAAR2012 104505 AM

7/3/2012 10:45:35 AM

7/3/2012 1046:05 AM

Fry2012 10:46:35 AM
T2 104705 AM
7/372012 10:47:35 AM
FABR20121048:08 AM
7/3/2012 10:48:35 AM

TIS2012 104905 AM

7i3/2012 10:49:35 AM

T2 05005 AM

/32012 10:50:36 AM
FAR2012 10:51:08 AM
71372012 10:51:35 AM
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SSM GROUP, INC.
gineering and Environmental Services

SSMGTouD

Reading

1047 North Park Road
PO Box 6307

Reading, PA 15610-0307
P 610.621.2000

F: 610.621.2001

Lehigh Valley

City Line Plaza, Suite 300
2005 City Line Road
Bethlehem, PA 18017-7701
P: 610.845.9700

F: 610.849.9701
Harrisburg

First Floor

417 Walnut Street
Harrisburg, PA 17107-1918
P 717.230.1487

F: 610.621.2001

York

.0, Box 2287

York PA, 17405

P: 717.699.2880
F:810.621.2001



