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Dear Rob: 

We visited the First Congregational Church in Bristol on December 13, 2011.  During our visit, 

we measured various acoustical attributes of three spaces: the Sanctuary, the DeWolf Room, and 

the Diamond Room.  We also met with a group of church staff and volunteers to discuss how 

these spaces are used currently and what their acoustical and audiovisual needs are for the 

future. 

This letter includes our assessment of the existing conditions, and recommendations for 

acoustical treatment to improve the acoustics for the wide range of uses in each of these three 

spaces.  Following under separate cover will be a detailed program and budget for the 

audiovisual systems that we recommend serve these spaces. 

 

Sanctuary 

Existing Conditions 

The Sanctuary is the primary worship space at First Congregational Church.  The room is 

rectangular in plan, with small balconies along each sidewall.  It has a tri-vaulted ceiling, as seen 

in the photograph in Figure 1.  The room is mid-sized: it is neither a large cathedral nor a small 

chapel.  The finishes in the room are simple: plaster walls and ceiling, historic glass windows, 

thickly carpeted floors and heavily upholstered pews (with cushions both on the seat bottoms 

and on the backs). 

The acoustics of the room are determined by its size, shape, and finish materials.  With 

significant areas of absorption (in the seat cushions and carpet), the room does not reverberate as 

long or as loudly as many churches.  The character of the reverberation is strongly influenced by 

the shape of the central ceiling vault – in some areas of the center seating section, the vault 

focuses sound energy in a way that creates an audible “boominess” and in some cases, echo.  

(We experienced this echo during our visit: a choral soloist or speaker standing at the front of 

the room along the centerline of the vault hears herself in an echo.  Similarly, a chorus member 

on one side of the centerline – say, 6 feet to the left – can hear an echo created by speech or 

music emanating from the opposite side of the centerline 6 feet to the right.)  We understand that 



 

 

 

Robert Cagnetta 

December 23, 2011 

Page 2 

   

 

soloists have complained of difficulty hearing piano accompaniment, and chorus members have 

complained of difficulty hearing one another at the front of the room. 

 

 

Figure 1.  Sanctuary at First Congregational Church in Bristol. 

 

We measured the Reverberation Time (RT) in some 20 locations throughout the Sanctuary, 

using both the existing sound system and our own loudspeaker rig as the source.  RT, measured 

in seconds, is time it takes the level of an impulsive sound to drop by 60 dB (practically 

speaking, to inaudibility). RT is directly proportional to volume and inversely proportional to the 

area of sound-absorbing surfaces of a room – that is, a large volume with hard surfaces (like a 

European cathedral) will have a long RT, whereas a small volume with absorptive surfaces (like 

a recording studio) will have a short RT.  The average mid-frequency unoccupied RT of the 

Sanctuary is approximately 1.5 seconds.  (When fully occupied, we expect the RT to drop to 

approximately 1.3 seconds, with the presence of even more absorption in the room.)  This RT is 

consistent with our observations on site: it is significantly shorter than the reverberation 

associated with a traditional large cathedral, somewhat shorter than other churches of equal size 

(owing to the carpet and seat cushions), and longer than smaller chapel spaces. 

A thorough evaluation of the existing sound system is included in a separate report that we have 

sent to you. 
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Recommendations 

In order to eliminate entirely the echo that we observed, the ceiling of the Sanctuary would need 

to either be refinished or redesigned, which we understand to be well beyond the scope of this 

effort.  That said, our perception of the magnitude of the echo would be considerably less if it 

were masked by a longer and more sustained reverberance in the room.  A longer RT would not 

only mask the echo effect, but would also improve the quality of the organ sound and increase 

the loudness of unamplified music, which may be desirable. 

The most straightforward way to increase the length and strength of the reverberation in the 

Sanctuary would be to remove some of the absorptive surfaces – carpet and seat cushions.  To 

make an appreciable difference, at least a quarter of the absorptive surfaces would need to 

be removed from the space.  At a minimum, we recommend that you replace the carpet at the 

very front of the room (between the first row of pews and the pulpit), to improve musicians’ 

self- and ensemble-hearing conditions. 

Recommendations for upgrades to the sound system in the Sanctuary are included in the AV 

Programming document that will follow under separate cover. 

 

DeWolf Room 

Existing Conditions 

The DeWolf room is a medium sized sanctuary which features a high, vaulted ceiling, one large 

and two smaller stained glass windows, and a low stage. The walls and ceiling are painted 

plaster and the main floor is carpeted. The DeWolf room is currently used for “coffee house” 

folk music performances, worship services, casual gatherings after church, educational 

programs, movie nights, and other functions. The room’s current acoustics are not well suited to 

these uses. Sound reverberates in the space for too long, which has caused problems with speech 

intelligibility and excessive loudness.  

We have measured the RT of the DeWolf room to be 1.7 s. This number is a mid-frequency 

average of measurements taking at several locations. For the intended uses of the space, we 

recommend an unoccupied RT of around 1.0 s. 

 

Recommendations 

The primary reason for the long reverberation time in the DeWolf room is the preponderance of 

hard, sound-reflective surfaces. To meet the acoustical goals for this space, the current RT must 

be reduced by 40 – 50%. This can be achieved by refinishing some of the current surfaces in the 

room with sound-absorbing material. Because a large reduction in the room’s RT is needed, a 

substantial percentage of the room’s surface area will need to be treated in order to affect this 

change. To that end, we recommend treating the central vault and the central end walls 

above the chair rail. This would result in around 2000 sq. ft. of absorptive treatment. The 

suggested treatment locations can be seen in Figure 2, below. 

There are several advantages to this approach. First, this approach distributes the absorption 

evenly throughout the space, which helps create a more even sound field. Second, the side 
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ceiling vaults, due to their highly irregular geometry, are inefficient locations for sound 

absorption. Third, while treating the sidewalls would be effective, doing so would isolate sound 

reflections from the irregular ceiling that could create strange or disorienting echoes. Finally, 

since most acoustically absorptive finishes are less durable than plaster, this plan keeps almost 

all of the acoustical treatment high enough that it is less likely to be damaged in the normal use 

of the room. 

 

 
Figure 2.  Suggested treatment locations for the DeWolf room. Acoustical treatment is shown in blue. The left 

image is the view from the stage, the right from in front of the window. 

 

 

There are several good options for sound absorbing materials that would be appropriate in the 

DeWolf room. They range from being visually very similar to the current plaster but expensive, 

to options that are less expensive but look very different from plaster. The following tables 

describe several options for materials that can be applied to both wall and ceiling surfaces, 

outlining their pros and cons and providing a range of price and appearance options. Cut sheets 

for all of the products described below are attached to this report. In addition, we can assist you 

in obtaining samples of these products so that you can directly compare the different finishes. 

Please note that price ranges given in the tables below are rough estimates for relative 

comparison only.  Site-specific conditions related to the ceiling vaulting, scaffolding 

requirements, and other aspects of this particular job will affect the installed cost in ways that we 

cannot predict.  We recommend that you obtain quotes from these manufacturers for more 

accurate pricing information. 

 

 

 

BASWAphon 

Description: Smooth, seamless, troweled plaster over absorptive panel. Can be colored. 

Price range: $$$$ ($40+/sq ft) 

Website: http://www.baswaphon.com/ 

Predicted RT 

(unoccupied): 1.0 s 

 

http://www.baswaphon.com/


 

 

 

Robert Cagnetta 

December 23, 2011 

Page 5 

   

 

Clipso 

Description: Stretched fabric over a fiberglass absorptive panel. Many color options. 

Price range: $$$ (Approx. $30/sq ft) 

Website: http://www.clipso.com/en/fabrics-profiles-frames/coverings/building.html 

Predicted RT 

(unoccupied): 1.0 s 

 

Fellert 

Description: Seamless, troweled plaster over absorptive panel. Can be colored.  Note that 

this product is not quite as smooth as BASWAphon. 

Price range: $$$ (Approx. $30/sq ft) 

Website: http://www.fellertusa.com/ 

Predicted RT 

(unoccupied): 1.0 s 

 

SonaKrete 

Description: Sprayed & troweled plaster-like material. Can be colored. 

Price range: $$ (Approx. $10 to $20/sq ft) 

Website: http://sonakrete.com/ 

Predicted RT 

(unoccupied): 1.0 s 

 

Pyrok Acoustement 

Description: Sprayed plaster, troweled semi-smooth. Can be colored. 

Price range: $$ (Approx. $10 to $20/sq ft) 

Website: http://www.pyrok.com/ac40_data.html 

Predicted RT 

(unoccupied): 1.0 s 

 

Echo Eliminator 

Description: 1” thick cotton-fiber acoustical board. Available in ten colors. 

Price range: $ 

Website:  http://www.acousticalsurfaces.com/echo_eliminator/echo_acou_test.htm 

Predicted RT 

(unoccupied): 1.0 s 

 

 

Compromise approaches 

There are also several compromises that could be made in terms of room treatment. These will 

not be as effective acoustically, but depending on concerns about durability, complexity of 

installation, and/or budget, these alternatives might be more practical for this application. 

1. One option would be to treat only the ceiling. This would make future maintenance easier, 

since the finishes would be less likely to be damaged. However, due to the geometry of the 

ceiling and its greater distance from sound sources and listeners, the entire surface would 

http://www.clipso.com/en/fabrics-profiles-frames/coverings/building.html
http://www.fellertusa.com/
http://sonakrete.com/
http://www.pyrok.com/ac40_data.html
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need to be treated in order to obtain a satisfactory result, meaning 3000 sq. ft. of material 

instead of the recommended 2000 sq. ft.  Even with this additional square footage, the RT 

will exceed our goal somewhat.  In addition, we are concerned that the room would not 

function as well for amplified events, since loudspeakers direct more energy to the wall 

surfaces than to the ceiling. 

 

2. Only the walls could be treated. This would mean treating all of the end and side walls 

above the chair rail. This option would mean less treatment, around 1300 sq. ft., and 

probably less expensive installation costs.  One of the materials noted above could be used, 

or alternatively you could use impact-resistant fabric-wrapped fiberglass wall panels such as 

those made by Decoustics (see attached cutsheet). There are two concerns with this 

approach: first, as mentioned above, there is a good chance of odd or disorienting echoes 

without the more regular sidewall reflections to fill in the sound of the room. Second, since 

there are issues of durability with the treatment options, much of the art and other things 

hanging on the walls would have to be taken down and care would be needed to avoid 

damaging the finishes in the normal course of room use. 

 

3. Less square footage of the room could be treated than recommended. This would directly 

reduce cost by reducing the scope of the project, but would also reduce the effectiveness of 

the treatment resulting in a higher than desired RT. Acentech can model these conditions to 

approximate the results of specific treatment areas, if desired. 

 

4. Absorptive baffles could be hung from the ceiling. These would be nylon-wrapped fiberglass 

pads such as the Cloud-Lite baffles manufactured by MBI (see attached cut sheet). We 

would recommend hanging them the length of the room at the apex and both knees of the 

central vault, and at the apexes of the side vaults. This would be an inexpensive, easy to 

install, and non-permanent option, but visually would be very different than the current 

room. In addition, it would have similar drawbacks to other ceiling-only treatment options, 

in that the shape of the ceiling will prevent sound from efficiently encountering the baffles 

resulting in a longer RT in the room that desired. 

 

5. Cloth wrapped fiberglass panels, such as those made by Decoustics, could be hung on the 

walls in lieu of using the same material on the walls as on the ceiling. These types of panels 

are very absorbent, fairly durable, and easy to hang (and also to remove, if ever desired). 

Appearance-wise, it would result in a very different looking room.  

 

6. Heavy velour theater curtains could be hung along the walls in lieu of fixed absorptive 

materials. This would also greatly alter the appearance of the room, but would come with the 

benefit of having some degree of flexibility and control over the room’s acoustics.  With this 

approach, we would still recommend that the central vault of the ceiling be treated as 

discussed above.  The curtains on the walls should cover at least the end walls, but 

potentially could extend to the sidewalls as well if additional variability is desired. 
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Diamond Room 

Existing Conditions 

The Diamond Room is a classroom used for education, worship services, choir rehearsals, and 

other functions.  Because of the hard, sound-reflective ceiling relatively low in the room, the 

Diamond Room is excessively reverberant and becomes too loud for many uses.  We measured 

an RT of 1.3 seconds in the Diamond Room. 

Users also complained about poor sound isolation between the Diamond Room and the adjacent 

office and classroom spaces along the corridor of the education wing. 

Recommendations 

The ANSI Standard for classroom acoustics (S12.60) recommends an RT of no greater than 0.6 

seconds for classrooms such as the Diamond Room.  This reduction in RT will improve speech 

intelligibility in the room and significantly reduce the build-up of activity noise levels in the 

room.  To achieve the recommended RT, we recommend that the entire ceiling surface (or as 

much as practicable) be covered with a sound-absorbing finish. 

Any of the materials listed in the tables above (in the discussion of the DeWolf Room) could 

work well for this purpose.  The chosen product should achieve a Noise Reduction Coefficient 

(NRC) of at least 0.65 when tested in a Type A mounting (surface-mount).  For most products, 

this will require a thickness on the order of 1 inch.  We would be happy to discuss alternative 

finish treatment options with you if you wish. 

To improve sound isolation between the Diamond Room and the adjacent spaces, we 

recommend that the doors to the Diamond Room and to those adjacent spaces be fully 

gasketed.  In the case of the double-door to the Diamond Room, this will require an overlapping 

astragal to seal the juncture between the doors, in addition to full-perimeter gaskets and an auto-

drop seal and/or bumpered threshold to seal the door bottom.  Attached are cutsheets from 

National Guard Products showing suitable acoustical door hardware; similar products are 

available from Zero International, Pemko, and others. 

* * * * * 

I trust this report provides you with the information you need at this time.  If you have any 

questions about this report, please do not hesitate to contact me at 617.499.8086. 

Sincerely, 

ACENTECH INCORPORATED 

 
Benjamin E. Markham 

Senior Consultant in Acoustics 

 
CC: Matt Azevedo; Brian Masiello – Acentech 

 

Encl: National Guard Products cutsheet 
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