January 20, 2019
Dear fellow residents:
Attached is the study just completed by Phoenix Noise and Vibration, the acoustics firm that the
Town has retained to study the noise impact of the Purple Line train. We referred to this study
when the Council voted on January 9 to appropriate the funds to increase the height of the noise
wall.
The report is comprised of three sections:
(i)

a 6 page memo, which provides the methodology, key results and tables showing the
difference between a 4 ft. and 6 ft. noise wall at 8 chosen “receiver locations.” These
correspond to specific addresses that the consultants believe are representative homes.

(ii)

a section on noise terminology, with a table that equates different decibel
measurements to commonly heard sounds. (This should be useful in getting an idea as
to how loud a given decibel reading may actually sound.); and

(iii)

a series of “drawings,” which are maps of the homes near the future tracks with noise
contour lines identifying the stretches of land that fall within different decibel bands:
60 – 65 decibels; 65 – 70, etc. The final drawing pinpoints the 8 receiver locations
mentioned in (i) above, so residents can relate the information in the memo to these
drawings.

The drawings show the expected decibel level with a 6 foot noise wall at three heights: 5 feet off
the ground, 15 feet off the ground, and 25 feet off the ground. Given the steep terrain under most
of the homes, the 5 foot measurements are relevant for lower patios; the 15 foot measurements
will typically represent the main floor of a house which is at ground level on the street side, but
one floor up on the back side; and the 25 foot height represents the likely level of the second
floor of the homes. As you will see, the most effective reduction of noise occurs at the lower
height, while the relatively least effective reduction is at the greatest elevation. You also will
note the substantial variance in noise impact on different homes, depending partially on the depth
of the back yard but even more materially on the topography. In general, homes that are higher
than the tracks appear to be affected more than residences that are at the level of the tracks,
where the noise wall more effectively blocks the sound.
Other drawings include the noise contour lines for a 4 foot wall at 5 and 25 feet. This
information was useful, since we wanted to know the impact of raising the noise wall by 2 feet -which is, in fact, material for most homes. However, at this time, since the Town will pay for
the extra 2 feet, you may wish to focus your review on the cases that assume a 6 foot noise wall.
The consultants assumed what they defined as a “worst case” for noise propagation. This
involved two assumptions. First, that an individual train would be at the maximum noise level
permitted under the contract -- 75 decibels, measured in a “free-field environment” 50 feet away.
Second, the circumstance when two trains are passing each other, which raises the effective

amount of noise by several decibels. We will seek to learn the frequency of how often this
would happen, as distinct from the times a single train passes. Regarding the maximum noise of
a single train, we expect that the Purple Line Transit Partners will not design a system to work at
the limit of what is acceptable. The consortium faces fines or must undertake remediation if they
exceed these standards. But we don’t currently know the actual design noise level. This
information is contained in a Noise Calculation Report, which we have asked for. We’ve been
told that it is in draft, and, therefore, not yet available to the public, but that we will receive it
when it is final. We will continue to press to receive it as soon as possible. Upon receipt, we
will ask Phoenix to re-do this report, using the numbers from the Noise Calculation Report.
Best regards,
Barney Rush, Mayor
Town of Chevy Chase

16 January 2019
Todd Hoffman
Town Manager
Town of Chevy Chase, Maryland
4301 Willow Lane
Chevy Chase, Maryland 20815
Reference:

Phoenix Noise & Vibration, LLC
5216 Chairmans Court, Suite 107
Frederick, Maryland 21703
301.846.4227 (phone)
301.846.4355 (fax)
www.phoenixnv.com

Town of Chevy Chase
Purple Line Light Rail –Noise Barrier Analysis
Project No. TCC1801

Dear Mr. Hoffman:
Phoenix Noise & Vibration has completed an analysis of noise impact generated by the future
Purple Line Light Rail upon the residents of the Town of Chevy Chase. This analysis has been
completed using data provided by the Maryland Department of Transportation (MDOT) and
Maryland Transport Authority (MTA). The analysis has been completed to provide a comparison
of the effectiveness of increasing the currently designed 4-foot noise barrier to 6 feet along the
length of the Purple Line Light Rail within the Town of Chevy Chase.
Due to the uniqueness of the topographic changes within the rear yards of the residences located
along the Purple Line and the variations in elevation of the railway relative to those residences,
the amount of noise reduction provided by either proposed noise barrier height is dependent upon
the receiver location.1 Stated differently, neither proposed noise barrier provides a uniform level
of noise reduction (e.g. 5 dBA at a fixed distance from the railway). Alternatively, one location
may receive 3 dBA of noise reduction, whereas another location may receive 5 dBA of noise
reduction at the same distance.
Based upon the results of the analysis, it has been determined that the change in height from a 4foot to a 6-foot noise barrier provides an increase in noise reduction of approximately 3-5 dBA at
the ground level (5 feet above grade) and 0-5 dBA at the upper level (25 feet above grade); note
that this is dependent upon location.
Typically, a change in noise level of 3 dBA is required for it to be perceived by the human ear
and a change in 5 dBA for it to be considered clearly perceptible. The biggest impact of
increasing the barrier height will be experienced in the rear yard areas of some of the residences,
whereas for the residential structures there is little or no benefit to increasing the barrier height.
1

A receiver is a common term used to define a location, person, residence, etc. that is impacted by a noise source.
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PURPLE LINE COMPUTER MODELING

The existing and future sites conditions were computer modeled using the CadnaA software
program. CadnaA is a three-dimensional noise propagation model capable of determining the
noise level impact from multiple noise sources across vertical and horizontal surfaces while
accounting for factors such as topography, ground absorption, reflections, and Purple Line Light
Rail data. Noise levels can be presented either in spot locations or as noise contours of equal
value throughout a defined topographic area.
Information obtained from Montgomery County GIS and the proposed site plan2 for the Purple
Line was used to develop the computer model, inputting existing topography, buildings, and
future railway alignments and topography. Railway noise levels were calibrated using the
exterior noise limits for the Light Rail Vehicle (LRV)3. Noise limits for the LRV are provided
under three operating conditions, these noise levels are provided in Table 1.
Table 1: Exterior Noise Limits for the Purple Line LRV.

Condition

Limit

LRV Stationary, Empty, Full HVAC

68 dBA

LRV Moving, Empty, Full HVAC, on Horizontal
Tangent Track at 40 mph [65 km/h]

75 dBA

In Maximum Dynamic Braking or Maximum
Friction Braking From 40 mph [65 km/h] with
New Wheels

75 dBA

Note that the limits presented in Table 1 must be met when measured in a free-field environment,
50 feet from the centerline of track perpendicular to the LRV, on newly ground-welded rail at a
height of 5 feet away from reflecting surfaces, and on adjacent ground other than ballast, ties,
and track. Therefore, for the purposes of the computer model, a noise level output of 75 dBA at
50 feet from the centerline of the track was used for the LRV. Furthermore, a worst-case scenario
was used within the computer model. This accounts for the event when two LRVs traveling in
opposite directions are passing by the Town of Chevy Chase at the same time.
Depending on which direction the train is traveling, there is an approximate decrease in noise
level of 2-5 dBA with only one train passing by the town. The decrease in noise level is
dependent upon location and height relative to the railway, as well as the direction in which the
train is traveling. For trains traveling in the west direction there is an approximate decrease of 35 dBA and in the east direction 2-4 dBA.

2

Site plan information was obtained from the Final Environmental Impact Statement & Draft Section 4(f)
Evaluation, Conceptual Engineering Plans, dated August 2013. The site plan information can be found at the
following link: https://www.purplelinemd.com/images/studies_reports/feis/volume_02/01_PL_FEIS_VolII_Concept-Plans.pdf.
3

Section 12.4.11.2, Exterior Noise, MDOT/MTA Purple Line Project, Requests for Proposals Technical Provisions
Part 2B, Design Build Requirements Execution Version.
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Additionally, the computer model does not account for any reduction in noise that occurs from
the shielding of one train from the other, nor does it account for second reflections from the noise
barrier to the train. This type of barrier effect is not normally accounted for in railway noise
analysis. It is not expected that second reflections from the train be a significant factor (less than
1 dBA) in the affected areas.
The computer model calculated the instantaneous future “mitigated” railway noise impact
throughout the Town of Chevy Chase at the ground, 15 feet above grade, and upper level.
Mitigated noise levels are calculated in the presence of future topography, buildings, and barriers
to account for the railway noise reduction throughout the site provided by these site features.
This includes the existing buildings located on the northern side of the railway and reflections
from those buildings.
1.1
1.1.1

Future Noise Impact
Noise Barrier Height of 6 Feet

Enclosed Drawings 1A, 1B, 2A, 2B, 3A and 3B present the maximum instantaneous future noise
levels generated by the Purple Line Light Rail throughout the residences of the Town of Chevy
Chase at the ground level (5 feet above grade), 15 feet above grade, and upper level (25 feet
above grade), respectively, with the proposed 6-foot noise barrier noise barrier along the tracks.
Noise levels presented at the ground level are representative of the noise impact upon the yards
of existing residences and the first-floor level of the residential structures, whereas noise levels at
15 feet and 25 feet are representative of the noise impact upon the upper floors of the homes.
Color is used to represent change in the noise levels.
As seen on the enclosed drawings, noise levels at the ground level are lower than noise levels at
the upper level. This is due to the topographic changes between the Purple Line Light Rail and
the residences, as well as the effectiveness of the 6-foot noise barrier relative to locations along
the railway.
1.1.2

Noise Barrier Height of 4 Feet

Enclosed Drawings 4A, 4B, 5A, and 5B present the instantaneous future noise levels generated
by the Purple Line Light Rail throughout the residences of the Town of Chevy Chase at the
ground level (5 feet above grade) and upper level (25 feet above grade), respectively, with a 4foot noise barrier. Similar to with the 6-foot noise barrier, noise levels are lower at the ground
level when compared to the upper level.
1.1.3

Comparison of Noise Barrier Heights

In order to simplify the comparison of the two noise barrier conditions, a comparison of the
effectiveness of the two noise barrier heights is presented on enclosed Drawing 6. Eight different
receiver locations are presented in the drawing. These locations were selected because they are
within the rear yards of those homes nearest the Purple Line Light Rail and provide a
representation of the impact the topographic changes have on the effectiveness of the noise
barrier. A comparison of the noise reduction provided by the two noise barrier heights at the
ground, 15 feet above grade, and upper level are presented within Table 2, Table 3, and Table 4,
respectively.
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From the data presented within Table 2, the 6-foot noise barrier will provide approximately 3-5
dBA more noise reduction than the 4-foot noise barrier at the ground level. Subjectively, this
would be a “noticeable” to “clearly noticeable” change in noise level between the two noise
barrier heights.4 This is similar to the difference between the two barrier heights at 15 feet above
grade. At 15 feet above grade, an approximate difference of 2-5 dBA will occur between the two
barrier heights, with the exception of one location.
Alternatively, Table 3 shows that very little noise reduction will be provided at the upper level
(25 feet above grade) of the residential structures with the 4-foot noise barrier. With the
exception of one location, the 4-foot noise barrier will either provide no noise reduction or it will
increase the noise level by approximately 1 dBA. This is most likely due to reflected noise from
the barrier located on the northern side of the railway and assumes that the noise barrier is a
perfect reflective surface. Note that this 1 dBA increase in noise level is considered
imperceptible.
At the upper level, the 6-foot noise barrier provides an increase in noise reduction above that of
the 4-foot noise barrier and reflected noise from the barrier will not be an issue. Approximately
0-4 dBA of noise reduction will be provided by the 6-foot noise barrier, except for one location
where 8 dBA of reduction is provided. Comparatively, the 6-foot noise barrier will provide an
increase of approximately 0-5 dBA of noise reduction at the upper level versus the 4-foot noise
barrier.
Table 2: Comparison of 4-foot and 6-foot noise barrier effectiveness at the ground level (5 feet above grade)
at select receiver locations.

4

Receiver
Location

Address

ML‐1
ML‐2
ML‐3
ML‐4
ML‐5
ML‐6
ML‐7
ML‐8

4501 Elm Street
4403 Elm Street
4311 Elm Street
4225 Oakridge Lane
4215 Oakridge Lane
7504 Lynn Drive
7600 Lynn Drive
4320 East West Highway

Reduction from
4‐Foot Noise
Barrier (dBA)
3
1
2
5
4
6
7
2

Reduction from
6‐Foot Noise
Barrier (dBA)
8
5
7
10
9
10
10
5

Increase in
Reduction From
4 to 6 Feet (dBA)
5
4
5
5
5
4
3
3

See enclosed section Noise Terminology, Perceived Changes in Noise Level.
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Table 3: Comparison of 4-foot and 6-foot noise barrier effectiveness at 15 feet above grade at select receiver
locations.

Receiver
Location

Address

ML‐1
ML‐2
ML‐3
ML‐4
ML‐5
ML‐6
ML‐7
ML‐8

4501 Elm Street
4403 Elm Street
4311 Elm Street
4225 Oakridge Lane
4215 Oakridge Lane
7504 Lynn Drive
7600 Lynn Drive
4320 East West Highway

Reduction from
4‐Foot Noise
Barrier (dBA)
1
0
0
1
2
5
5
0

Reduction from
6‐Foot Noise
Barrier (dBA)
4
2
2
6
6
10
10
0

Increase in
Reduction From
4 to 6 Feet (dBA)
3
2
2
5
5
5
5
0

Table 4: Comparison of 4-foot and 6-foot noise barrier effectiveness at the upper level (25 feet above grade) at
select receiver locations.

Receiver
Location

Address

ML‐1
ML‐2
ML‐3
ML‐4
ML‐5
ML‐6
ML‐7
ML‐8

4501 Elm Street
4403 Elm Street
4311 Elm Street
4225 Oakridge Lane
4215 Oakridge Lane
7504 Lynn Drive
7600 Lynn Drive
4320 East West Highway

Reduction from
4‐Foot Noise
Barrier (dBA)
0
‐1
‐1
0
0
3
0
0

Reduction from
6‐Foot Noise
Barrier (dBA)
1
1
0
1
2
8
4
0

Increase in
Reduction From
4 to 6 Feet (dBA)
1
1
1
1
2
5
4
0

1.1.3.1 Absorptive Noise Barrier
As stated above, the noise barrier was modeled as a perfect reflector. This analysis presents a
worst-case scenario of the effects of the noise barrier if it reflected 100% of train noise incident
upon it. It can be expected that the concrete noise barrier will have some absorption
characteristics and a typical pre-cast concrete barrier (fuzzy rake or textured) is approximately
30-60% absorptive. To provide a modeled representation of the effect of absorptive treatment to
the noise barrier; the 6-foot noise barrier was modeled as 80% absorptive. With an 80%
absorptive noise barrier, approximately 0.1-1 dBA of noise reduction occurred at the receiver
locations.
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CONCLUSION

Whether a 4-foot or 6-foot noise barrier is constructed along the Purple Line Light Rail, the
effectiveness of the noise barrier will be greatest at the ground level. This is primarily due to the
topography within the rear yards of the residences located along the railway. When comparing
the effectiveness of the currently designed 4-foot noise barrier versus the 6-foot noise barrier at
the ground level, the 6-foot noise barrier provides approximately 3-5 dBA more reduction than
the 4-foot noise barrier. This is considered a perceivable difference in noise level.
Alternatively, at the upper level of existing residential structures, the 4-foot noise barrier will
provide little to no noise reduction (0-3 dBA), and at some locations may increase the noise level
due to reflections from the noise barrier on the northern side of the railway. This assumes the
noise barrier is a perfect reflective surface. While the 6-foot noise barrier provides approximately
0-4 dBA of noise reduction depending upon location, and up to 8 dBA of reduction at a specific
location along the railway.
Based upon the results of the analysis, the 6-foot noise barrier is more effective than the 4-foot
noise barrier at both the ground and upper level and will provide a perceptible change in noise
level.
Sincerely,

Kody Snow
Senior Engineer

Scott Harvey, PE, INCE Bd. Cert.
Chief Engineer

Enclosed:
Section 3: Noise Terminology
Drawing 1A – Future Ground Level Noise Levels With 6 FT. Barrier
Drawing 1B – Future Ground Level Noise Levels With 6 FT. Barrier
Drawing 2A – Future Noise Levels at 15 FT. with 6 FT. Barrier
Drawing 2B – Future Noise Levels at 15 FT. with 6 FT. Barrier
Drawing 3A – Future Upper Level Noise Levels With 6 FT. Barrier
Drawing 3B – Future Upper Level Noise Levels With 6 FT. Barrier
Drawing 4A – Future Ground Level Noise Levels With 4 FT. Barrier
Drawing 4B – Future Ground Level Noise Levels With 4 FT. Barrier
Drawing 5A – Future Upper Level Noise Levels With 4 FT. Barrier
Drawing 5B – Future Upper Level Noise Levels With 4 FT. Barrier
Drawing 6 – Change in Noise Level Between 4 FT and 6 FT Noise Barrier
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3.1

NOISE TERMINOLOGY
dB vs. dBA

While the standard unit of measurement for sound is the decibel (dB), discussions of noise
impacting the human ear use “dBA.” The “A” refers to a frequency weighting network used to
simulate the human ear’s unequal sensitivity to different frequencies. The A-weighted noise
level is therefore more representative of a human’s perception of a noise environment than the
unweighted overall noise level in dB and is currently used in most all environmental noise
studies.
3.2

Summing Noise Levels

Noise levels from multiple sources do not add arithmetically; i.e. when two noise sources
generate 60 dB individually, they do not produce 120 dB when combined. Noise levels are
measured using a logarithmic scale; therefore, they must be summed logarithmically. In the
decibel scale, two identical, non-coherent noise sources having the same noise level produce a 3
dB increase above the condition of one source alone (i.e. two 80 dB lawnmowers running at the
same time generates 83 dB).
Similarly, two different noise sources with a difference of 10 dB in their individual levels results
in no measurable increase in noise when they are combined. Put another way, the quieter noise
source does not increase the overall noise generated by the louder source; i.e. adding an 80 dB
lawnmower into a noise environment where a 90 dB lawnmower is already running does not
increase the noise level above 90 dB.
3.3

Perceived Changes in Noise Level

On average, the following describes the human ear’s subjective perception of changes in overall
noise level:
Change in Noise Level:
1 dBA
3 dBA
5 dBA
10 dBA

Subjectively Heard As:
Imperceptible
Barely perceptible
Clearly perceptible
Twice as loud

Note that the average human ear cannot detect a 1 dBA change in noise level; i.e. if a radio were
at a volume of 60 dBA, then the volume were increased to 61 dBA, the average listener would
not notice the slight increase in volume.
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3.4

Noise Levels of Common Noise Sources
Noise Level
(dBA)

Common Noise Source
(At a Distance of # Feet from Source)

130

Threshold of Pain (‐)

125

Chainsaw (3)

120

Jet Aircraft Take Off (100)

110

Power Saw (3)

100

Car Horn (10)

95

Garbage Disposal (3)

90

Tractor, Lawn Mower (3)

85

Vacuum (3)

80

Hair Dryer, Whistling Kettle (3)

75

Loud Dishwasher/Washing Machine (3)

70

TV (3)

60 ‐ 65

Normal Conversation (3)

50

Refrigerator (3)

40

Quiet Office, Library (Ambient)

30

Soft Whisper (3)

20

Concert Hall (Ambient)
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