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President’s Winter Message
A New Beginning
Kerrie G. Standlee
Daly-Standlee & Associates, Inc.
kstandlee@acoustechgroup.com

I

n my Fall 2013 Newsletter President’s Message I mentioned that
Neil Shade was resigning as newsletter editor once the fall newsletter
was published. I am happy to report that
we have a new editor for the newsletter
and I would like to tell you a little about
who that is.
After the review of several applications for the editor position by a small
committee including Neil, Bill Cavanaugh, Kenric Van Wyk and myself, a
decision was made that Raybourn Group
International (RGI), one of the applicants
vying for the position, would likely be
able to fulfill the editor’s role with less
disruption to the publication than any of
the other applicants.
This conclusion was reached
somewhat due to the fact that the budget
proposed by RGI was in line with what
we were already paying for the service
but it was also due to the fact that RGI
has over 8 years of experience operating
the NCAC business office and filling the
Executive Director role for the organization. It was thought that the experience
RGI had with the organization would
make it easy to transition from Neil to a
new editor. The Board of Directors was
asked to approve RGI as the new editor
of the newsletter and they unanimously
granted the approval.
This newsletter marks the beginning
of its publication under the editorial
direction of RGI and specifically, Ms.
Rachel Daeger. Rachel graduated from
Indiana University with a degree in journalism and her communications career
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has included seven years as co-owner of
a small Indianapolis printing company.
For over 10 years Rachel was the Director of Communications for the Builders
Association of Greater Indianapolis and
for the past 25 years Rachel has assisted
the Stutz Club with the publication of
their car club magazine. I have to say
that, from the ideas I have already heard
coming from her relative to the newsletter in the short time since she began
working on the publication, I believe our
newsletter will be in good hands.
To help our new newsletter editor succeed in providing us with the
viable and meaningful publication
that we have all come to expect, I and
President-Elect Kenric Van Wyk, will be
begin to organize a group of volunteer
associate editors to assist in soliciting and reviewing articles from our
membership that have more technical
information than Rachel might be able
Continues on page 3
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From the Editor

T

hank you to President Standlee
for the kind introduction in
his message. I am excited to
begin working with NCAC as
the newsletter editor and look forward
to meeting many of you at the annual
conference.
My role is to assemble all of the
pieces that make up the puzzle of each
issue. I rely on members to provide
pieces.
Remember the results of last year’s
readership survey. Members appreciate
reading project case studies, technical
articles, and firm profiles. Please don’t
hesitate to also send news of promotions,
awards, and publications. Additionally,
with NCAC’s rich 50 plus year history feel free to share photos from past
conference and other remembrances.
Material should be sent to me at rdaeger@raybourn.com.
The newsletter will be on the following schedule for 2014:
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Spring:
Articles due April 26
Ad artwork due May 1
To members June 1
Summer:
Articles due July 16
Ad artwork due August 1
To members September 1
Fall:
Articles due October 25
Ad artwork due November 1
To members December 1

President’s Message
law. I will go ahead and tell you that we
had a project in which we conducted a
study to determine if the testimony from
an “audio” witness to a shooting event
would be helpful or harmful to the defendant’s case. But, I will leave it at that
and tell you to be on the lookout for an
article in the future that tells about how
we took on the assignment and learned
quite a bit through the acoustic analysis
conducted for the project.
Finally, I want to remind you that we
have an annual meeting of the general
membership of the NCAC coming up
on May 2, 3, 4 and 5 in Providence,
Rhode Island. This meeting will occur
the weekend prior to the beginning of the
Acoustical Society of America meeting
which I expect many of you may be
attending. I want to encourage all of
you to attend the general membership
meeting and take part in the wonderful

program that President-Elect Kenric Van
Wyk and NCAC membership and program coordinator, Emily Fiock (of RGI)
has organized for the meeting. And, I
want to let you know that, if you attend,
you will be able to meet Rachel Daeger
in person and let her know what you
would and would not like to see in future
newsletters. Rachel will be attending
the meeting to learn more about our
organization and introduce herself to our
members.
I believe you will find more about
the meeting within this newsletter so
look for that information if you want to
know more about the meeting.
As always, I want to wish you
much success in your business this year
and I hope to see you soon at our May
membership meeting.

Fellert “Silk” Acoustical Plaster system
offers the smoothest finish on the market.
1.2

1 1/2” Fellert System
NRC = .90

1.0

1” Fellert System
NRC = .85

0.8
0.6

1 1/2” Fellert System E-400
NRC = .85

0.4
0.2

Frequency(Hz)

2,000

1,000

500

250

0.0

4,000

1” Fellert System E-400
NRC = .85
125

to handle at this time. In the past, the
NCAC had regional editors to assist in
getting newsletter material from the
membership but, after a discussions with
Neil Shade and Noral Stewart of Stewart
Acoustical Consultants, I decided that I
would like to see if we could organize a
group of associate editors with interests
in different areas of acoustics rather
than have associate editors who live in
a particular region of the country. So,
as a start, Kenric and I will be seeking
individuals to act as an associate editor
for Room Acoustics and Architectural
Noise Control, an associate editor for
Environmental Acoustics, an associate
editor for Industrial and Mechanical
Systems Noise Control, an associate
editor for Sound System Design and an
associate editor for Forensic Acoustics.
If you are interested in any of these
areas of acoustics and you think you
could provide a very limited level of
effort to the cause, please send a note to
me (kstandlee@acoustechgroup.com) or
Kenric (kvanwyk@acousticsbydesign.
com) and let us know of your interest.
In the future, we may want to change or
add other areas of interest to the list so
if you think of an area of acoustics not
currently included in this list, let me or
Rachel (rdaeger@raybourn.com) know
of your interest. We will see what we
can do to add it to the list.
As I mentioned in my last President’s message, I am asking all of you
to think about an article you think could
be of interest to fellow NCAC member
firms and that you would be willing
to submit for print in the newsletter.
Remember, it does not have to be long
and it does not necessarily have to be
highly technical.
As I read the Fall Newsletter, I noted
that there were two very short, but very
interesting “Case Study Articles” in the
newsletter. In fact, as I read the one submitted by Bill Cavanaugh on “Quiet and
Peace Wanted”, it made me think that I
could generate a short case study article
on a project that many of you might find
very interesting because it was a project
that involved forensic acoustics – the
use of acoustics to answer a question
about something debatable in a court of

Absorption Factor (α s)

Continued from page 1
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New NCAC Members Profile
HGC Engineering

Company Principals Left to Right:
Bill Gastmeier, Brian Howe, Rob
Stevens, Brian Chapnik

H

GC Engineering is a Canadian-based acoustical consulting group founded in 1994.
At that time, the regulatory
environment for noise and vibration in
Ontario was rapidly evolving and growing ever more stringent - a scenario that

still holds true today. The province
was one of the first jurisdictions in
North America to designate Noise
as an environmental pollutant with
the potential to impact community
health and well-being.
Fast-forward to today and HGC
Engineering has become Canada’s
largest consulting engineering
firm specializing exclusively in
noise, vibration and acoustics. We
have quietly grown and acquired
a worldwide reputation in the
measurement, assessment, and
mitigation of noise and vibration
problems.
For example, HGC Engineering has worked internationally to
provide site-wide noise assessments
and mitigation solutions of large
petrochemical and refinery complexes.
We are also experts in whole building
vibration isolation and analysis, as well
as isolating the impact of vibration
on hypersensitive equipment used in
healthcare and scientific institutions.
Furthermore, Toronto, our home
base, is the condominium capital of
North America. We have been an active
contributor to this remarkable success

story, providing comprehensive acoustical consulting services for projects in the
city, its suburbs, and well beyond. The
company also provides ongoing consulting as part of both Planning, Design,
Compliance (PDC) and Design-Build
(DB) teams on many P3 projects that
include large scale, complex, and often
LEED targeted developments such as
healthcare, academic and civic institutions.
As we celebrate our 20th anniversary we continue to invest in our people
and our technology toolkit as we grow
to meet new demands in jurisdictions
across North America and beyond that
are beginning to legislate to the same
high regulatory standards as those found
in Ontario. We also continue to invest,
learn, and evolve to address ongoing
concerns globally in both traditional
and burgeoning new markets such as
Wind Energy. We are pioneering and
leading in the adoption of new acoustical
measurement standards and techniques
related to wind turbine noise.
Contact:
answers@hgcengineering.com
www.acoustical-consultants.com

Electronic Architecture - Variable Acoustics
30 years of providing variable acoustics, undetected by
the world’s finest artists and audiences.
WWW.ACS.EU
1-407-876-7080
North America - INFO.USA@ACS.EU - Windermere, Florida
Worldwide - INFO@ACS.EU - Garderen, Netherlands

4 Winter 2014 NCAC Newsletter

New NCAC Member Profile
Arau Acustica

A

Dr. Arau has been published in both
national and international journals.
Several of his papers can be viewed
at www.arauacustica.com including:
• A new theory of reverberation time
for asymmetric absorption in a
room. Published in Acustica (1988)
this paper won several International
Round Robins.
• A new system of volume diffusers that increase the volume of
performance spaces. Published in
Acta Acustica and Journal Buildings
Acoustics in 2012.
• Reverberation radius of asymmetrical absorption in rooms, published
in ICA in 2013.
Acoustic design projects completed
by Arau Acustica include renovation of
the Liceo Opera House, renovation of
Teatro Alla Scala Milano, and refurbishment of Tonhalle St. Gallen. Arau

Acustica consulting services include:
• Sound insulation, building systems
noise control, room acoustics
design, prediction and measurement
in concert halls, chamber halls,
theaters and opera and congress
auditorium or multifunctional halls,
conservatories, schools, etc.
• Industrial noise and traffic noise
contamination including the design
of mechanisms to solve the noise,
informatics prediction and measurement.
• Research in room acoustics:
reverberation time, volume diffusers, reflected intensity, reverberation
radius in asymmetrical absorption in
rooms.
arauacustica@gmail.com
http://www.arauacustica.com

SOLCOUSTIC is a registered trademark of Evonik Foams

rau Acustica, founded in
1971 and located in Barcelona, is the professional
acoustic studio of Dr. Higini
Arau -Puchades. The studio has been
working in every scope of architectural
acoustics, civil and industrial engineering and urban, industrial and traffic
contamination for more than 40 years.
Dr. Arau is external professor of
Masters of Acoustic in the University
Ramón Llull (La Salle) of Barcelona,
UEM Europe University of Madrid,
UN Navarra University, International
University of Catalonia UIC, and also
taught master classes in several universities and technological centers of Spain.
He has been chairman and co-chairman of many national and international
congresses including INTERNOISE,
FIA, SEA, JASA, ICA and ISRA.
Throughout his long scientific career,
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Count on SOLCOUSTIC Duct Liner
Count on SOLCOUSTIC Duct Liner
SOLCOUSTIC® coated polyimide duct liner is a fiber-free, low VOC
product that minimizes microbial growth. SOLCOUSTIC Duct Liner offers
excellent acoustical performance, eliminating distracting mechanical
noise. For a cleaner, quieter environment, specify GREENGUARD®
Children and Schools certified SOLCOUSTIC Duct Liner. For more
information visit www.solcoustic.com
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Up Close and In-Flight
Siebein Associates, Inc. Part of Design Team Responsible for Shuttle Atlantis’s Final Resting Home
Reprinted from SA Newsletter, January
2014 published by Siebein Associates
gsiebein@siebeinacoustic.com

T

he awe-inspiring retired Space
Shuttle Atlantis, on public
display at Kennedy Space
Center in Florida, is a spectacular exhibit that features the Atlantis
as a memorial to the Space Shuttle
Program as well as the marquee feature
of the Kennedy Space Center Visitor’s
Complex. The exhibit provides visitors
an extraordinary and unique opportunity
to view Atlantis up close and “in flight.”
Patrons are able to learn how the spacecraft worked in space and the story of the
30-year Space Shuttle Program through
more than 60 hands on, interactive, and
immersive medium exhibits.
Siebein Associates was thrilled to
provide comprehensive and specialized
acoustical design services for the new
and exciting, state-of-the-art exhibit
inclusive of multi-media, experiential,
and an intensive series of exhibits. We
were successful in designing a contemplative environment that is at once
acoustically comfortable for the large
number of visitors that experience the
facility, and simultaneously exciting and
vibrant embodying all of the reverence
and enthusiasm our country has felt for
the space program since its inception.
The firm effectively addressed the
acoustical challenges for the project
through an interactive and collaborative
design process with key team members.
Collaborative design meetings were
held to identify the acoustical requirements and design issues for each exhibit
and space in the building so that clear
Acoustical design goals could be defined.
Seamless integration of the acoustics
and architecture was a critical component from project inception. Acoustical
design concepts were integrated into the
architectural, exhibit and A/V design
concepts in such a way as to go largely
unnoticed in most instances, and to actually enhance the design in many other
instances.

Acoustical Design for the Pre-Show
and Theater Included:
Sound Isolation
A sound isolated environment for the
pre-show and theater were designed as a
box-in-box construction with a specially
designed large acoustically rated door
that was one complete wall of the theater.
It could rise up slowly at the end of the
show to reveal the actual shuttle artifact
suspended before a dawn sky image
in space. This meant unwanted sounds
from the high intensity, immersive media
programs experienced in these spaces are
not propagated into the main exhibit area
giving visitors an aural preview of the
show material.
The extensive coordination that
occurred among the Design Team was no
more successfully demonstrated than in
the Pre-Show Theater. Prior to viewing
6 Winter 2014 NCAC Newsletter

the Space Shuttle Atlantis up close,
patrons experience a state-of-the-art
multimedia presentation in the Pre-Show
Theater. Completely immersed in a four
dimensional aural and visual experience,
guests are unaware (by design) of all of
the “behind the scenes” acoustics that
were incorporated into the design and
construction of the Pre-Show Theater.
Acoustical Design Features Included:
Special sound absorbent plaster that covers the multiple curved projection surfaces that had to meet exacting requirements
for sound reflection control and clarity
of the project image. The screens form
an immersive media environment that
surrounds the audience on the front wall
of the room as well as the entire ceiling
and wall surfaces. Twenty four projectors
and multiple loudspeakers project visual
and aural images that truly envelope the
Continues on page 8

Sound & Thermal
Control
GILLETTE STADIUM &
PATRIOT PLACE
When HOK Sports Facilities designed
Gillette stadium, K-13 was utilized for its
thermal and sound control abilities at
the field and concourse levels to insulate
the offices and above the luxury suites
for sound control and heat loss. With a
product that’s Class 1, Class A Fire-Rated, it’s
no wonder the Architects at Arrowstreet, Inc.
chose to use it in the construction of the various
businesses of Patriot Place as well. Acoustic
consultants from Metropolitan Acoustics chose K-13
in the Patriot’s Hall of Fame, CBS Scene, Showcase Live
at Patriot Place, and the Patriot Place Parking Garage. K-13
was the perfect choice to enhance acoustic performance
while controlling sound transmission to outside areas.

www.spray-on.com

internationaL CeLLuLoSe CorPoration • 12315 roBin BLvd. • HouSton, tX • 77045 • (800) 444-1252
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Up Close and In-Flight
Continued from page 6

audience in the experience of the shuttle
launch and travel in space.
Low frequency or bass absorbers
are located on the upper rear walls and
ceiling to control the build-up of low
frequency or bass sounds in the room
propagated from subwoofers during the
intense lift off of the shuttle as well as
musical sounds in the sound track. Sound
absorbing material lines the ceiling
surfaces to reduce overall reverberant
energy levels and to control sound reflections from the concave-curved projection
surfaces.
A “Room within a Room” sound
isolation construction was used that
included a floating concrete floor slab,
spring-hung gypsum board ceilings, and
double-stud walls with special sound
isolation clips at all attachments between
walls.
Perhaps the most exceptional feature
of the room is the custom designed and

fabricated 30 ft wide x 16 ft high vertical
sliding acoustical door located between
the Pre-Show Theater and the Main
Exhibit Space that houses the Atlantis.
This door had to be a single door leaf
that could achieve a Sound Transmission
Class (STC) rating of 57 or higher (better
than an 8” concrete wall), while being
opened and closed every 10 minutes
during the day, 7 days a week, 52 weeks
a year. The combination of the large

size and high STC requirements resulted
in a massive door leaf weighing over
20,000 lbs. Adding to the challenge was
the requirement that the door open at a
rate of 2.5 ft per second, resulting in a
specially designed considerable support
structure and rigging system that must
remain quiet when operated during the
show.
Continues on page 9

For additional information, please visit www.rockfon.com

SOLUTIONS FOR EVERY SOUND WITH ROCKFON SONAR AND ROCKFON SONAR dB ACOUSTIC TILES
ROCKFON became a provider of acoustic ceiling solutions
in Europe when production began nearly 50 years ago in
Denmark. Now established in North America, ROCKFON
ceiling solutions provide high sound absorption and high
sound isolation for speech intelligibility in education
applications, noise reduction in healthcare facilities and
privacy in office areas.

Rockfon Sonar and Rockfon Sonar dB tiles offer excellent
acoustical performance, combining high sound isolation
(CAC up to 43 dB) with high sound absorption (NRC up to
0.90) with a smooth, attractive finish that designers want.
All ROCKFON products are UL/ULC certified per ASTM
standards for NRC, CAC and AC.
ROCKFON is a Gold Level Sponsor of the NCAC
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Up Close and In-Flight
Continued from page 8

The firm was responsible for
specifying the door, coordinating with
the acoustical laboratory testing the door
leaf, and conducting final field verification acoustical testing at substantial
completion. Interestingly, the door is also
considered a special effect as the last
image you see on the movie screen is a
view of the Atlantis but as the door rises
you are faced with seeing the shuttle
rocket live in person suspended in the
main exhibit space before you as you
exit the theater.
Acoustical Design for the Main Gallery Room and Exhibits Included:
Photo credit: NASA
1. Designing the Soundscape: This
included the design of the micro
acoustical environment surrounding
each exhibit to enhance the immersive
experience for the guest at each location
based on the specific audio program for

the exhibit and the design of the macro
acoustical environment of the large open
spaces that housed all of the exhibits
together to reduce sound bleed between
exhibits and to control the build-up of

reverberant sounds produced by the large
number of visitors using the building.
A. Micro scale acoustical environment at each exhibit: Optimize the disContinues on page 10

Augment sound reflections and diffusion in music and listening
spaces with suspended bent-wood acoustic reflectors. Custom,
beautifully-crafted reflectors in spherical or cylindrical shapes, with
sizes, radii, and finishes per your specifications.

www.nwwr.com • tbooth@pacinfo.com • 541.228.0196
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Up Close and In-Flight
Continued from page 9

tribution of sound from the A/V system
loudspeakers to the visitors to enhance
the designer’s audio intent for the exhibit
while restricting the flow of sound out of
the individual exhibit area into the main
volume of the room.
B. Macro scale control the reverberant environment of the large open
room volumes: Control the build-up of
reflected and reverberant sounds made
by large numbers of people visiting the
facility.
2. Main Gallery Room Exhibit Noise
Control: Control the reverberant environment which is inclusive of large open
areas, soaring volumes and reflective
surfaces.
3. Sound Bleed Control between Highly
Interactive and Intensive Exhibits: Work

with the exhibit designer to design
spatial relationships among individual
exhibits and to incorporate strategically
located sound absorbing material within
the exhibits to minimize sound bleed
between areas.
4. MEP Noise and Vibration Control:
Control the mechanical equipment noise
and vibration so that it doesn’t interfere
with the exhibit audio tracks and is
free of disturbing sounds such as low
frequency rumble or diffuser hiss.
It’s awesome what they’ve been able
to do” - Bob Springer, Retired Astronaut
The results of this project are a testament to what can be accomplished when
all members of the design team work
together throughout entire design and
construction process to make the owners,
architects, and exhibit designers vision
become a reality!

The Sliding Control
Room Acoustical Window
Open

Photo credit: Robert Perlman/ collect
SPACE.com

Acoustically
Certified
STC 46 & 51

Closed

The control booth is now more versatile with Krieger’s new STC certified sliding acoustical window. The window
opens to allow for easy communication, then when closed provides complete sound control—exactly as you
would experience with a fixed window. Plus, this unique window is custom manufactured to the size, style and
finish requested. Contact us today to discuss your project.

See what’s possible.
Request a free Door and Window Idea Catalog at:
www.KriegerProducts.com/NCAC
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Can a Statewide Noise Rule Cover both Urban
and Rural Areas?
David Braslau
David Braslau Associates, Inc.
Minneapolis, MN
david@braslau.com
Introduction

T

his paper evaluates the potential expansion of state noise
standards (using Minnesota as
an example) to rural areas of
the state considered by its residents to be
“quiet”. The Minnesota noise standards
do not distinguish between urban and
rural environments although legislation
giving the Minnesota Pollution Control
Agency authority to develop noise
standards does provide for development
of standards that may be different for
urban and rural areas of the state. For
purposes of discussion, “quiet” in this
paper is defined as an L90 or level
exceeded for 90% of an hour measured
over a representative time period that is
30 dBA or lower.
The paper is structured as follows;
•
•
•
•

Description of the Minnesota Noise
Standards
Case study results and problems
encountered with the state standards
A possible approach for quiet communities within the framework of a
noise standard
Comparison with two other
approaches to standards for quiet
communities

Minnesota noise standards

noise in terms of sound pressure
level which may occur in the outdoor
atmosphere, recognizing that due to
variable factors no single standard
of sound pressure is applicable to
all areas of the state.
(bold emphasis added):
However, no consideration has been
given to date for multiple standards in
the state. Although in many of the rural
areas of Minnesota, the most prevalent
sources contributing to the ambient noise
level are agricultural equipment. But
agricultural equipment, probably because
of its importance to the state economy,
is exempt from the state noise rules (2)
(bold emphasis added):
7030.0050 NOISE AREA CLASSIFICATION.
Subpart 1. Applicability. The
noise area classification is based on
the land use activity at the location of
the receiver and determines the noise
standards applicable to that land use
activity unless an exception is applied
under subpart 3.
(bold emphasis added):
Another element that distinguishes
the Minnesota standards from others is
that the standards apply only at receiving
land uses, and specifically, only at the
point of human activity. This precludes
the common problem of a noise source
located far from a home, which only
has to comply with the noise standard
as it applies to the home, and not the

Like so many other noise standards
in the United States and other countries,
the Minnesota Noise Standards were
developed primarily for urban and
densely populated areas. However,
state law identifies the potential need for
standards that apply in less dense and
quieter areas, as stated in the following
excerpt from state legislation (1).
The Minnesota Pollution Control
Agency shall also adopt standards
describing the maximum levels of

Table 1. Minnesota Noise Standards
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immediately adjacent property line. This
is somewhat similar to the Oregon noise
standard which is interpreted as “source
related” sound levels at the receiver, and
not at the property line of the source.
Another critical element of the noise
standards legislation limits the development of standards by other levels of
government (1):
No local governing unit shall set
standards describing the maximum
levels of sound pressure which are more
stringent than those set by the Pollution
Control Agency.
The Minnesota Noise Standards (3)
are presented in Table 1. Of primary
interest in this paper are the residential
noise standards which are the most
restrictive, particularly during the nighttime period.
Case Studies
The above discussion of the Minnesota state noise rules provides the framework for discussion of the case studies
that follow. Four case study results in
relatively “quiet” areas of Minnesota and
one case study from Iowa are presented
below. For each of the case studies, the
following results are summarized:
•
•

Ambient Level (measured or estimated) defined as the L90 or level
exceeded 90% of the time
Intruding level (measured or
Continues on page 13

Statewide Noise Rule
Continued from page 12

•

predicted) from the primary sound
source under study relative to the
applicable noise standard
Intruding level re ambient

Case Study #1 Motorsports Facility
with road track and drag strip
Ambient (measured)
L90 33 dBA (with considerable agricultural activity)
Predicted Level
L10 75 dBA , 68 dBA with barrier (>L10
65 daytime standard )
Level re Ambient
L10 35 dBA over ambient
L10 32 dBA over ambient (if standard
were met)
Case Study # 2 Dog Kennel in farm
country within several hundred feet of
another residence
Ambient (measured)
L90 38 dBA (with considerable agricultural activity)
Predicted Level
Dog bark level 44 dBA with no impulse
penalty (< L10 65 dBA daytime standard)
49 dBA with 5 dBA penalty (<L10 65
dBA daytime standard)
Level re Ambient
L10 6 dBA over ambient (no impulse
penalty)
L10 11 dBA over ambient (with 5 dBA
impulse penalty)

Measured Level
L50 45 from nearby wind turbine (at
moderate wind speed) < L50 dBA (MN
standard)
Level re Ambient
L50 24 dBA over ambient
(Note: Iowa has no statewide standards
so Minnesota standards are sometimes
used as a surrogate)
Case Study #5 Halloween Outdoor
Entertainment Venue
Ambient (measured)
L90 36 dBA
Measured Level
L10 45 dBA (10-11 pm) < L10 55 dBA
nighttime standard)
Level re Ambient
L10 9 dBA over ambient
Because of numerous impulsive peaks
of 50 to 55 dBA, an impulse penalty of 5
dBA is applied, yielding an L10 50 dBA,
less than the 55 dBA standard , but 14
dBA over ambient

Proposed Noise Standard Modification
for Quiet Communities
While contemplating possible
methods to account for standards under
low ambient levels, an approach that
estimates noise impact came to mind.
Figure 1 is taken from Figure 3-1 Noise
Impact Criteria for Transit Projects
(4). The “Existing Noise Exposure”
(horizontal axis) is assumed here to be
equivalent to the L90 ambient level. At
the lower right, the boundary between
Moderate Impact and No Impact begins
dropping off at 10 dBA (Source Level)
per 10 dBA Existing (or ambient) level,
suggesting a linear relationship between
impact and ambient. The relationships
above an Existing Noise Exposure of 42
dBA is more complex.
Applying a similar relationship to
“limiting” rather than “impact” noise
levels can provide a mechanism within
the state standard of accommodating
areas where the fixed standard is
automatically no longer applicable to the
Continues on page 14

Case Study #3 Wind Turbine Farm
- SE Minnesota
Ambient (estimated)
L90 32 dBA
Measured Level
L50 44 dBA (<L50 dBA nighttime
level)
Level re Ambient
L50 12 dBA over ambient
Case Study #4
Iowa

Wind Turbines –

Ambient (measured)
L90 21 dBA (measured 2 miles from
wind farm)

Figure 1. Noise Impact Criteria with Propose Noise Standard Concept
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quieter regions of the state. It is assumed
here that the Minnesota L10 55 nighttime
standard applies uniformly (horizontally)
to regions of the state that have ambient
levels above 40 dBA. Below 40 dBA,
this concept reduces the standard by 10
dBA for each 10 dBA drop in ambient
level. This simply extends the concept
of no impact to the concept of allowable
level (implying therefore no impact).
Remember that the emphasis in this
paper is on residential land use (similar
to Category 3 impact classification on the
right side of Figure 2. The two metrics
(L10 and L50) increase the complexity
of this approach although the primary
emphasis here is on the L50 level, the
most stringent standard.
The initial concept using the Minnesota nighttime standard is extended to the
daytime standards in Figure 2. Ideally,
one might begin with the daytime L50
60 dBA standard and allow levels not
to exceed the ambient. This is shown
as the lower dashed line. As a footnote,
limiting new sources so that the ambient
does not increase, as is done in some
European standards (see for example,
Reference 5), is unlikely to be adopted
in the United States. Even allowing
sources to meet the ambient level will
lead to decibel creep upwards. However,
for practical situations in quiet or rural
communities, only several new sources
are likely near most sensitive receptor

Figure 2. Proposed Concept for Daytime Noise Standards
sites, which could limit the increase in
the ambient to about 5 dBA.
Figure 2 assumes that the daytime
L50 level should not exceed 10 dBA
over ambient, while the L10 should
not exceed 15 dBA over ambient. This
may be too lenient but is somewhat less
stringent than the proposed nighttime
standards discussed below. In Figure 3
it is assumed that the 10 dBA increase
applies for ambient levels of 30 dBA
and lower, with a transition zone from
40 to 30 dBA ambient where the allowable increase over ambient is greater.

Also shown on Figure 2 are the Oregon
state standards for specially designated
“quiet” areas. It can be seen that these
standards do not provide much protection of very quiet ambient areas when
compared with the proposed approach in
this paper.
Figure 3 shows how the nighttime
standards could be structured with
limits related to ambient levels. These
standards are structured similar to the
daytime standards except the L50 for a
30 dBA and lower ambient is only 5 dBA
Continues on page 16

www.odeon.dk
Room Acoustics Software

… brings measurements and
simulations together
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Statewide Noise Rule
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above ambient, while the L10 level is 10
dBA above ambient.
Using results from the above case
studies, Table 2 shows how the proposed
standards can provide some additional
protection to residential and similar
noise receptors where the ambient level
is relatively low. Table 2 includes the
excess of the “intruding” level over
ambient level and the intruding level
relative to the existing and the proposed
concept standard. Shaded cells are those
which are below the standard.
From Table 2 it can be seen that
that intruding level is below the existing
standards in all except one case where
the intruding level is relatively high
and would require mitigation in any
case to comply with the standards. The
lower intruding levels are well below
the existing standards but more than 10

Figure 3. Proposed Concept for Nighttime Noise Standards

Continues on page 17
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dBA over ambient and in one case 24
dBA over ambient. With the proposed
standard, three of the four levels below
the standards would not be in excess of
the standard and require mitigation. If
the levels were brought down to the
proposed standard, the amount over
ambient would be reduced in all but one
of the case studies and as much as 17
to 19 dBA in two of the studies. Thus,
while the proposed standards would not
maintain the existing ambient, they could
provide some significant reductions over
ambient in some quiet areas.

Table 2. Effectiveness of Proposed Standards – Case Study Comparisons
(cells with levels below standards are shaded)

Allowable Statistical Noise Levels in Any One Hour

Comparison with Other Approaches
How do the proposed standards
compare with other existing standards or
recommended approaches to minimize
noise impact in quiet environments? An
example of a state noise standard with
some provisions for quiet areas is in
Oregon (6). The Oregon state noise rules
are much more comprehensive than the
simpler Minnesota standards but require
more expertise in application and implementation. In the Oregon Noise Control
Regulations (Definitions 340-35-015
(50)
“Quiet Area” means any land or
facility designated by the Commission as
an appropriate area where the qualities
of serenity, tranquility, and quiet are of
extraordinary significance and serve an
important public need, such as, without
being limited to, a wilderness area,
national park, state park, game reserve,
wildlife breeding area, or amphitheater.
The Department shall submit areas
suggested by the public as quiet areas, to
the Commission, with the Department’s
recommendation.”
As noted in Table 3 taken from the
Oregon rules, standards are provided
only for industrial and commercial noise
sources (which are measured at the property line of the impacted “quiet area”.
These standards include an L01 (L1)
in addition to the L10 (L10) and L50 (L50).
The L10 and L50 standard were shown
graphically in Figure 2 and Figure 3.and
provide more protection that their more

Table 3. Oregon Noise Standards for Quiet Areas
INDUSTRIAL AND COMMERCIAL NOISE SOURCE STANDARDS FOR QUIET
AREAS (Table 9 340-35-035)
commonly applied standards but are constant as the ambient sound level drops.
The Oregon nighttime noise standards
(L10 and l50) are identical to those in
Minnesota while the daytime standards
are only 5 dBA higher compared with 10
dBA in Minnesota. It is also important
to note again that, while the Minnesota
standards are “receiving” standards,
they are applied to noise source levels,
effectively acting as source standards but
under a different distance criterion (nearest noise sensitive receiver) than that in
the Oregon rules (nearest noise sensitive
property line).
An example of a recommended
approach to account for a low ambient
noise environment was presented in
Schomer (7), where correction factors
were applied to yield a “normalized
DNL”. A similar approach could be
used for hourly levels that are normally
addressed by state noise standards. Two
of the corrections from the table that
could apply to the above case studies are
“Regular impulsive sound +5 dBA and
Quiet rural community (remote from
large cities and from industrial activity
and trucking) +10 dBA).
Winter 2014 NCAC Newsletter 17

We have already applied the first
of the recommendations to impulsive
sounds in Case Study #2 and #5 by
adding 5 dBA to the intruding level.
The 10 dBA penalty for noise in a quiet
community can be applied by reducing
the applicable standard by 10 dBA.
Table 4 compares four standards
with the observed ambient and intruding levels in the case studies discussed
above. The DBA alternative is based
upon the variable standard proposed in
this paper. The Oregon alternative used
the standards for a “quiet area”. The
column labeled “Schomer alternative” is
derived from the applicable Minnesota
standard by subtracting 10 dBA. The
governing (or lowest) standards are
shown in the shaded cells. It can be seen
that the approach presented here would
govern in only three of the five case studies while the simple Schomer alternative
(10 dBA penalty in quiet communities)
governs in the other two, with the
Oregon standard tied with Schomer for
Case #2 (dog kennel).
Continues on page 18
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The Case #1 (Motorsports) level
would have to be reduced by as much
as (68-51=) 19 dBA using the standard
proposed in this paper compared with
only 3 dBA under the present standard.
The Case #2 (Kennel) level, even with a
5 dBA impulse noise penalty, would be
in compliance with the strictest standard.
The Case #3 (Wind Turbine) level would
have to be reduced by (44-38 =) 6 dBA
under the standard proposed here. The
Case #4 (Wind Turbine) level would
have to be reduced by (45-26=) 19 dBA
due to the very low ambient level. The
Case #5 (Halloween) level would have
to be reduced by (50-45=) 5 dBA, based
upon the Schomer recommendation (7).

Table 4. Comparison of Alternative Standards
(cells with governing standards are shaded)
Conclusions
The proposed modification to the
Minnesota Noise Standards presented in
this paper may be considered an initial

attempt to account for areas with low
ambient sound levels. However, as
seen in Table 4, this somewhat complex
approach does not always provide more
Continues on page 19

“The Natural Choice for
Sound Control”
 Recognized in UL 500 Fire-Rated floor/ceiling
assemblies for most finished floors.
 Sound tests meet or exceed STC and IIC 50 in
accordance with IBC-1207. All testing
done by independent NVLAP testing
facilities.
 Superior sound control for both metal and
wood stud walls with 440 SoundBarrier
installed on one side only.

www.homasote.com
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acceptable results than some simpler
approaches. Nevertheless, it can provide
more protection in quiet communities
than the one shoe fits all as can be seen
in Table 2 where intruding levels are
compared with the existing and proposed
modified standards.
This approach (i.e. permitting an
increase albeit limited) over ambient can
lead to an upward creep of sound level
with every new source. Only the quota
approach used in Germany (5) can put a
cap on sound levels.
A major problem with the reliance
upon an L90 ambient level is establishing
an acceptable “ambient” level in the first
place. The proposer of a new source
might argue that the ambient should be
monitored over a week or month period
to provide an “average” ambient level.
Those potentially impacted might argue
that the ambient should be monitored
only during quieter periods when there
are no intruding sound levels. Therefore,
the determination of a defensible ambient
level adds another layer of complexity to
the standard. However, this is no different than the State of Oregon designating
an area as a “quiet area” or Paul Schomer
designating a community as “quiet”.
Is the beginning of a transition for
the L50 level at 40 dBA during the day to
a level 10 dBA above ambient (Figure 2)
and during the night to a level of 5 dBA
above ambient (Figure 3) supportable?

Is the concept of a transition reasonable,
or should there be a sudden change
similar to the 10 dBA drop from daytime
to nighttime at 10 pm?
Is an L10 increase of 15 dBA and
an L50 increase of 10 dBA over the
daytime ambient L90 level (Figure 2)
and 10 dBA (L10) and 5 dBA (L50) over
the nighttime ambient L90 level (Figure
3) realistic and justifiable? Should the
allowable increase for day and night or
for the L10 and L50 be the same? If the
standard were defined in terms of Leq,
only a single daytime and nighttime
standard would have to be addressed.
Finally, is such an approach too
complicated to actually be adopted by
a state and enforced by local governments? If so, is the concept of limiting
the “increase” in sound level from new
sources or “exceedance” over ambient
only to be argued on a case by case
basis by the local planning commission?
Hopefully, this paper may help generate
further thought and discussion of the
concept.
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AMERICAN NATIONAL STANDARD
Acoustical Terminology
ANSI/ASA S1.1-2013

his standard provides definitions for a wide variety of
terms, abbreviations, and letter
symbols used in acoustics and
electroacoustics. Terms of general use
in all branches of acoustics are defined,
as well as many terms of special use
for architectural acoustics, acoustical
instruments, mechanical vibration and
shock, physiological and psychological

T

acoustics, underwater sound, sonics and
ultrasonics, and music.
To purchase an electronic copy of
this ANSI Standard or other national
or international standards on acoustics, mechanical vibration and shock,
bioacoustics, or noise please visit the
Acoustical Society of America’s online
store at: http://scitation.aip.org/content/
asa/standards
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You can purchase hard copies of
Standards by contacting our office at:
Acoustical Society of America, Standards Secretariat, 35 Pinelawn Road,
Suite 114E, Melville, NY 11747-3177
Phone (631) 390-0215 / Fax (631) 3900217
ANSI/ASA S1.1-2013
Price: $150.00 per copy

Impaired Hearing Linked to Accelerated Brain
Tissue Loss in Older Adults
From Johns Hopkins University
Health Magazine, January 24, 2014

A

s we age, our brains gradually get smaller. It can’t be
helped.
Human brain size peaks
when we are in our 20s, and from there,
it’s steady, sustained shrinkage.
But for older adults with impaired
hearing, brain tissue loss happens
faster than it does for those with normal
hearing, according to a recent study by
researchers from Johns Hopkins and
the National Institute on Aging. The
findings, which will be published in an
upcoming issue of Neuroimage, add to
a growing list of health consequences
associated with hearing loss, including
increased risk of dementia, falls, hospitalizations, and diminished physical and
mental health overall.
“Our results suggest that hearing
loss could be another ‘hit’ on the brain
in many ways,” said study leader Frank
Lin, an assistant professor at the Johns
Hopkins schools of medicine and public
health.
For the study, Lin and colleagues
used information from the ongoing
Baltimore Longitudinal Study of
Aging—started in 1958 by the National
Institute on Aging to track various
health factors in thousands of men and
women—to compare brain changes
over time between adults with normal
hearing and adults with hearing deficits.
Previous research from other studies
had linked hearing loss with marked
differences in brain structure compared
to those with normal hearing, both in
humans and animals. In particular,

structures that process information
from sound tended to be smaller in size
in people and animals with impaired
hearing.
It was unknown, however, whether
these structural changes occurred before
or after hearing loss set in.
In analyzing MRIs from participants
in the longitudinal study, researchers
found that those with impaired hearing
lost more than an additional cubic centimeter of brain tissue each year compared
with those with normal hearing. They
also found a correlation between hearing
loss and brain atrophy.
Those with impaired hearing had
significantly more shrinkage in particular regions, including the superior,
middle, and inferior temporal gyri, brain
structures responsible for processing
sound and speech. This wasn’t a surprise, Lin said, but he added that these

structures don’t work in isolation, and
their responsibilities don’t end at sorting
out sounds and language. The middle
and inferior temporal gyri, for example,
also play roles in memory and sensory
integration and have been shown to
be involved in the early stages of mild
cognitive impairment and Alzheimer’s
disease.
Lin said he hopes to eventually
examine whether treating hearing loss
early can reduce the risk of associated
health problems.
“If you want to address hearing loss
well, you want to do it sooner rather
than later,” Lin said. “If hearing loss is
potentially contributing to these differences we’re seeing on MRI, you want
to treat it before these brain structural
changes take place.”
http://hub.jhu.edu/2014/01/24/hearingloss-brain-size

Visit our website at
www.ncac.com
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Available for Rent

Norsonic Nor 848 Acoustics Camera

With a 5 minute set up and easy to use interface, the Norsonic
Nor848 Acoustic Camera is the ultimate in noise source
identification.
When your client’s expectations of your report are sky high,
why not rent the Nor 848 Acoustic Camera to quickly identify
and show them where the sound is coming from.
Daily, Weekly, and Monthly rentals available.

Distributed by:

Scantek, Inc.
www.Scantekinc.com
800.224.3813

Winter 2014 NCAC Newsletter 21

Douglas H. Bell Appointed President of CTA

D

Douglas H. Bell, President

ouglas H. Bell has been
appointed President of
Cavanaugh Tocci Associates,
Inc. He has over 25 years
of experience with CTA as a Principal
Consultant to architects, engineers, and
industrial clients in the analysis and
control of noise and vibration in buildings and the environment. Doug has led
the firm in its growth in environmental
acoustics and vibration analysis and control. While serving as CTA President, he
will remain dedicated to providing the
industry’s finest acoustical consulting
services.
After thirty-eight years of extraordinary service, Gregory C. Tocci,
PE, FASA will be stepping down as
President. He will continue to work
full time in his role as Senior Principal
Consultant, overseeing major projects in
environmental noise and acoustics.
Greg founded the firm in 1975 with his

partner, William Cavanaugh, and has
contributed significantly to the firm’s
growth and status as a premier acoustical, audiovisual and theater consulting
firm. “I am looking forward to working
with Doug as he leads the firm into the
future and to spending more of my time
serving our clients on projects,” said
Tocci.
Cavanaugh Tocci Associates, Inc.
is heralded for its work at the Verizon
Innovation Centers in Waltham and San
Francisco. CTA maintains close working
relationships with architects and engineers as well as corporate and institutional clients including Partners Health
Care, Federal Express, MIT, and Boston
University. As a leader in architectural,
industrial, and environmental acoustics,
the firm offers accredited courses for
the American Institute of Architects’
Continuing Education System.
http://www.cavtocci.com/

networked soundmasking systems by Dynasound are 100% addressable
Full audio control
for every speaker

Uses standard PoE
network hardware

designed for today, engineered for tomorrow

Dynasound, Inc. 6439 Atlantic Blvd. Norcross, GA. 30071 800.989.6275
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Each speaker has
independent access
to 8 audio channels
and multiple masking
generators.

Create a world-class
music rehearsal space.
(without knocking out a single wall)
Wenger can help you change
the paradigm of what rehearsal
room acoustics can be.

NEW!
PRODUCT

This year Wenger is introducing two innovative
new products that expand the acoustical
capabilities of any new or existing music
rehearsal room. Tunable Acoustic Panels let
the user switch the acoustics of their rehearsal
room from vocal to instrumental with the turn
of a handle. And VAE Rehearsal uses
strategically-placed microphones and speakers
(along with powerful processors) to simulate
the acoustics of an auditorium, a cathedral or
several other performance environments on
the fly – right from a simple control panel.
It’s the easiest way to expand the acoustic
capability of any rehearsal room without
adding one cubic foot of additional space.

With over 65 years of expertise in the field
of education, Wenger can help you create
cost-effective, superior music and athletic
environments.

NEW!
PRODUCT

From unique products and expertise to our
trusted planning guides to downloadable
CAD/REVIT symbols, Wenger has the resources
you need to create quality that reverberates.

Tunable Acoustical Panels
Revolutionary design quickly adapts from absorption
to diffusion for the ultimate in “flexible” room
acoustics. Turn the handle to the left and the panel
becomes an absorber, turn it to the right and it
becomes a diffuser (with up to .8 second change in
reverberation time). Allows schools to accommodate
choral and instrumental needs in one room.

VAE® Rehearsal
Lets conductors simulate
nine different acoustic
environments in a rehearsal
room, including custom
simulations of your auditorium
or other venues. It also includes
push-button record/playback
capabilities. Wenger’s Virtual
Acoustic Environment technology
is so advanced, the entire active
acoustic system is controlled
from a single keypad.

800-4WENGER (493-6437) www.wengercorp.com
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Manufacturer’s Corner
Editor’s Note: Information is provided
to the Editor for review and editing
prior to inclusion in the Newsletter.
NCAC does not endorse products that
are featured in this column. Information
is provided to keep readers abreast of
the latest products industry has to offer.
[NTS]
IRIS Acoustic Measurement System
Marshall Day Acoustics of New
Zealand has developed a new measurement system, called IRIS that provides
directional information of room sound
fields. The IRIS system comprises a
tetrahedral microphone by Core Audio,
soundcard and related interface equipment, and software running under the
Windows operating system.
A three-dimensional (3D) room
impulse response is created from the
measurement displaying magnitude,
time, and direction of reflected sound
energy. Data are presented as a directional ‘hedgehog’ (igel) similar to the
manner first proposed by Thiel in 1953
(Figure 1). The directional accuracy of
the system is within ±7.5° as confirmed
from anechoic measurements.
Measurements are created when
the IRIS software outputs a swept sine
wave to an amplified omnidirectional
loudspeaker. The impulse response is
recorded in 3D by the tetrahedral microphone. The captured signals represent
pressure p(t) and 3D particle velocity
u(t). The recorded impulse responses
are segmented into a series of short time
windows. Magnitude and direction are
calculated for each time window using
a sound intensity technique. The sound
intensity vectors are visualized with
a 3D line plot as shown in Figure 2.
Results captured in a venue are shown
in Figure 3 with the directional plots
superimposed on a plan drawing using
Adobe Illustrator.
The IRIS measurement kit is
shipped in a Pelican Storm case with
custom foam and contains the following:
• IRIS software on a USB drive and a
HASP USB dongle;
• Core Sound TetraMic and microphone stand clip (standard 5/8 inch
27 TPI thread);
• TetraMic cable (female-to-female);

Figure 1. Thiel’s
Igel from 1953

Figure 2. Individual IRIS Directional Plot

•
•
•
•

MOTU 4pre soundcard and accessories;
CBM box (attached to back of
MOTU);
PPA box;
Microphone stand holster for PPA
box;
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•

30 meter STP CAT5e cable with
Ethercon connectors.

For additional information on the IRIS
measurement system please visit http://
www.iris.co.nz. Navcon Engineering
Continues on page 26

TUNE INTO ZERO’s
SOUND SOLUTIONS
ZERO is a world-wide leader in high-performance acoustical control for doors,
windows, walls or floors. Nobody does sound control better — we use
advanced technology and testing to master the challenges of creating an
effective barrier and preventing gaps in that barrier for the life of the assembly.
Our systems are rated for use in sound studios and recording facilities, music
halls, or where ever sound solutions are needed — up to 55 STC. Let us help you
close the door on noise — contact us for a copy of our 20 page Sound Control
brochure, and our 92 page Product Catalog, or download from our website.

Phone: 1-800-635-5335 / 718-585-3230 • Fax: 718-292-2243
Email: zero@zerointernational.com • Web Site: www.zerointernational.com
ZeroSoundSolutionsAd-B&W_10.28.13.indd 1

10/28/13 6:21 PM
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Manufacturer’s Corner
Continued from page 24

Network in Fullerton, CA is the North
American importer and can be contacted
at forschner@navcon.com or (714)
441-3488. Technical papers on the IRIS
measurement system have been published in Building Acoustics (June 2013)
and presented at the June 2013 International Symposium on Room Acoustics in
Toronto.

Dirac Room Acoustics Measurement
Software and Echo Speech Source
Acoustics Engineering and Brüel
& Kjær announce the release of Dirac
Version 6.0 room acoustics measurement software and the companion Echo
Speech Source Type 4720.
With the introduction of Dirac 6
and the Echo speech source, speech
intelligibility measurements can now be
performed faster and more accurately
than ever. The Echo delivers acoustical
stimuli used by Dirac to measure different speech intelligibility parameters.
These stimuli are fully calibrated, so it
is no longer necessary to work with an
external equalizer or to set the signal
output level to comply with the standards
The Echo-Dirac combination also
performs very well at high background
noise levels. Dirac 6 and the Echo
speech source make use of a special
intermittent pink MLS signal. This
signal consists of a pink filtered MLS
followed by a period of silence during
which the background noise is recorded.
The use of MLS signals in a stand-alone
device such as the Echo is made possible by Dirac’s advanced handling of
asynchronous signals.
Major changes for Dirac Version 6.0
are listed below.
•

Support for the Echo speech source:
The Echo is a small loudspeaker
source with a calibrated spectrum
and sound level, and directivity
similar to a human talker. It contains a number of different stimuli
that are automatically recognized

Figure 3. IRIS Directional Plot in a Venue

by Dirac. Using the Echo, accurate
speech intelligibility measurements
can be performed much faster.
•

Intermittent measurements for Echo
speech source and ISO 3382-3: The
new intermittent stimulus consists
of a conventional MLS or sweep
stimulus, followed by a period of
silence. The MLS or sweep signal
is used to measure the impulse
response, whereas the silence period
is used to capture the background
noise level. Each part of the
measurement is stored in a separate
channel, and Dirac uses both to
calculate accurate speech intelligibility parameters.

New parameters for ISO 3382-3:
Open plan office measurements have
never been this easy. Using the new
intermittent stimulus, a single measurement suffices to capture all quantities
required by ISO 3382-3. The calculated
parameters are displayed in clear graphs
that optionally include regression lines.
Graph acoustic parameter values
versus the source receiver distance.
Parameter values are no longer restricted
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to value versus frequency graphs. Plotting values as a function of the source
receiver distance can provide more
insight into the acoustics of an enclosure.
Continuous modulation transfer
(MTF) graphs: Contrary to the modulated noise method, the impulse response
method for measuring the modulation
transfer function is not limited to
discrete modulation frequencies. You
can now see MTF peaks and valleys
in between the standard frequencies,
allowing you to uncover problems that
remained hidden up till now.
Improved support for ASIO sound
devices: Although previous Dirac
versions contained rudimentary support
for ASIO sound devices, the new version
places ASIO on the same level as the
native Windows CoreAudio API. This
makes it possible to use a whole range
of audio devices for which a CoreAudio
driver is not available.
For additional information please
visit: http://www.acoustics-engineering.
com.

An NCAC Anthology in Noise
and Vibration
A book by Laymon N. Miller
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T

he National
Council of
Acoustical
Consultants
is pleased to announce
the publication of its
first book, An NCAC
Anthology in Noise and
Vibration by Laymon
N. Miller.
Sadly on October
21, 2013 Laymon
passed
away peacefully in
the presence of his
immediate family (see
the tribute prepared by
the Book Editor, Neil
Shade which appeared
in the Fall 2013
NCAC Newsletter).
Laymon did get a
chance to see some of
the early page proofs
as the book layout was
being planned. One of
Laymon’s early” working titles” for the book
was “My Acoustics
Toolbox: Filled with Decibels, Hertz,
and Memories…..And Sometimes a
Bit of Boldness and Courage”. Laymon
liked this working title so much that we
decided to include it with the introductory pages for the final printing of the
book. Now Laymon will get to share
his methods and approaches for solving
problems in a wide range of acoustics
and noise and vibration applications
with a legion of colleagues who had the
good fortune to work with him over the
years and with countless consultants
and acoustical engineers in the coming
decades.
The book contains some of the late
Laymon Miller’s more important papers
on acoustics and noise control and is
divided in two parts: Part 1 contains 19
papers written between 1957 to 2008
and Part 2 contains most of the 45+
articles written for the NCAC Newsletter
between 1996 and 2012. While some

Advertisers in
this issue:

of the publication dates may seem like
“ancient history” in acoustics, the material and treatments described are still
valid to many of today’s problems.
Intermixed with the book are introductory statements by Laymon pertaining to certain papers under discussion,
material relating to Laymon’s life in
acoustics, and concludes with a brief
autobiography.
Altogether, the book makes up a
partial collection in the history, progress, and methodology of acoustics
as applied to the control of noise and
vibration. Copies of the book can be
purchased for $39.95 plus shipping and
handling.
See page 31 for order form.
Neil Thompson Shade
Acoustical Design Collaborative, Ltd
Book Editor
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NCAC encourages
advertising of acoustical
products, services,
and systems in the
NCAC Newsletter as a
means of improving
communication with the
acoustical consulting
profession. Acceptance of
advertising does not imply
endorsement of products
or services by the National
Council of Acoustical
Consultants or any of
its individual members.
Newsletter readers are
invited to contact the
advertisers directly for
additional product technical
and cost information
or to advise of possible
misleading information in
their advertisements.

NCAC 2014 Annual Meeting
May 2-4, 2014
Providence, Rhode Island
Renaissance Providence Downtown Hotel
Online registration at www.NCAC.com/
ncaceventspage.php

sion and exhibition.
*Discounted rate for multiple attendees from the same firm.
Spouse Registration $75
(Includes all meals and tours.)

Schedule
Friday, May 2
2:00 – 3:00 p.m. Registration
3:00 – 5:00 p.m. The Carter Center for Music Education and Performance Tour
5:00 – 6:30 p.m. Welcome Reception
(Dinner on your own)

Annual Meeting Speakers

Saturday, May 3
7:00 – 9:00 a.m. LRPC Meeting
8:30 – 11:30 a.m. Exhibits (breakfast available beginning at 8:30 a.m.)
11:45 a.m. – 1:15 p.m. Grant Recital Hall at Brown University Tour (boxed lunch provided)
1:30 – 2:30 p.m. Speaker: Rosalyn Cama
3:00 – 5:00 p.m. Speaker: Floyd Toole
6:00 – 9:00 p.m. Dinner
Sunday, May 4
8:00 – 10:00 a.m. Board Meeting
9:00 – 10:00 a.m. Breakfast
10:00 a.m. – 12:00 p.m. Hot Topics Roundtable (consultant discussion)
12:00 – 2:00 p.m.
Lunch & NCAC Annual Membership Meeting
MEETING REGISTRATION
Visit www.NCAC.com/ncaceventspage.
php to register online.
1st Registration $150
Includes all meals, tour, discussion and exhibition.
2nd Registration and beyond $100*
Includes all meals, tour, discus-

Conference Exhibitors:
acouStaCorp
Acoustic Systems/ETS-Lingren
BASWAphon
Community Professional Loudspeaker
Door and Hardware Systems, Inc (DHSI)
Dynasound
ECORE International
Evonik Foams
Fellert USA Ecoustic

Rosalyn Cama
Rosalyn Cama is President and Principal
Interior Designer of CAMA, Inc., in
New Haven, Connecticut. An interior
planning and design firm steeped in
evidence-base design, the firm’s mission is to create interior environments
that improve outcomes. Roz has been
a practicing healthcare designer for
30 years, and has worked on projects
throughout the United States, including
Yale-New Haven Hospital, Baystate
Health System, Dublin Methodist
Hospital of OhioHealth, The American
Cancer Society and Hope Lodge and the
University Medical Center at Princeton.
A fellow of the American Society
of Interior Designers (ASID), Roz has
served as the chair of its Healthcare
Specialty Network and is a past National
President. She is also a recipient of many
design and service awards.
Roz is a frequent speaker about
evidence-based healthcare design at
meetings and conventions internationally. She has also written and published
numerous articles on the subject. Her latest book publication is titled, “EvidenceBased Healthcare Design” (John Wiley
& Sons in association with the American
Society of Interior Designers, 2009).
Floyd E. Toole
Floyd E. Toole studied electrical
engineering at the University of New

Golterman & Sabo, Inc.
GybSorb
Homasote Company
Innovative Metal Industries
International Cellulose Corp
Jamison Door Company
KINETICS Noise Control
LogiSon Acoustic Network
Mason Industries, Inc.
MBI Products Company
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Brunswick and at the Imperial College
of Science and Technology, University
of London where he received a Ph.D. In
1965 he joined the National Research
Council of Canada where he reached
the position of Senior Research Officer
in the Acoustics and Signal Processing
Group. In 1991 he joined Harman International Industries Inc. as Corporate
Vice President – Acoustical Engineering. In this position he worked with
all Harman International companies
and directed the Harman Research and
Development Group, a central resource
for technology development and subjective measurements, retiring in 2007. He
is currently a consultant to Harman.
Dr. Toole’s research has focused
on the acoustics and psychoacoustics
of sound reproduction in small rooms,
directed to improving engineering measurements, objectives for loudspeaker
design and evaluation, and techniques
for reducing variability at the loudspeaker / room / listener interface. For
papers on these subjects he has received
two AES Publications Awards and, for
service to the society, the Board of Governors Award. For his achievements he
has been recognized with both the AES
Silver Medal (1996) and Gold Medal
(2013) Awards. He is a Fellow and Past
President of the AES, a Fellow of the
Acoustical Society of America and a
Fellow of CEDIA (Custom Design and
Installation Association). He has been
awarded Lifetime Achievement awards
by CEDIA and ALMA (Association of
Loudspeaker Manufacturing & Acoustics International). He is the author of
“Sound Reproduction: the Acoustics and
Psychoacoustics of Loudspeakers and
Rooms.” (Focal Press, 2008).

Noise Barriers, LLC
Overly Door Company
PAC International
Pliteq, Inc.
Pyrok, Inc.
Scantek, Inc
Soundproof Windows
Wenger Corporation
Yamaha Commercial Audio Systems

Pyrok Vogl
Brown University Hunter Labs
Providence, RI

Charlie Bird Restaurant
New York, NY

Johns Hopkins University
Brody Learning Center
Baltimore, MD

Pyrok Inc.'s Vogl
perforated gypsum board
product is a sound absorbing,
seamless and finished system.
It is available in many
perforation patterns.
http://www.pyrok.com
Contact Howie Podolsky or Andrew Sarcinella at info@pyrok.com
914-777-7070 or 914-277-5135 for acoustic data and samples
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