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Vision for St. Timothy’s Music Ministry: Worship Inspired by Quality Music
Recognizing that all of our ministries and outreach grow out of our communal worship experience, we believe our Music Ministry should seek to inspire enthusiastic congregational and choral singing by providing an excellent environment for praising God. We further believe this should be augmented by creating acoustics designed to enhance the experience of singing and the spoken word, and aesthetics that are visually stimulating.  The Music Ministry should energize the congregation and choirs, attract new parishioners, and improve our outreach to the community.  A reliable, well-made organ is a vital and important part of this ministry and should:
· Provide dependable, quality music with a variety of beautiful sounds
· Support congregational singing
· Support musical training and education

· Support improved capability for outreach through special services, music recitals/concerts

· Bring in guest artists and musical groups

· Attract new audiences, visitors, and potential members

Vision for St. Timothy’s Worship Ministry:

Recognizing that we have been created to worship God, the Holy Trinity, and to offer our very best in praise and thanksgiving, we believe St. Timothy’s is called to provide excellent instrumental and vocal support for our worship services. We fulfill this call by:

· having and maintaining a visually and acoustically appealing space sanctified for worship 

· providing the necessary hymnals, prayer books, missals, lectionaries, gospel book, bulletins, etc. 

· having regularly scheduled times for worship 

· having full-time clergy who are gifted and professionally trained to lead worship 

· having a full-time Director of Music who is gifted and professionally trained

· having and maintaining a high-quality piano, organ, and set of hand bells 

· creating and training various instrumental and vocal choirs

· recruiting and training LEM’s, ushers, acolytes, and altar guild members
· encouraging full and enthusiastic congregational participation

Organ Committee Mission:
Research all of the options for an organ that will remedy our music problems and satisfy our needs, including their costs and benefits, and present this information, along with our recommendations, to the clergy and vestry of St. Timothy’s for their approval to take action on the best option.  In addition to the task of fixing the problems with our current situation, necessary improvements in the acoustics of the sanctuary need to be dealt with concurrently.  Acoustics are vital when considering organ installations.
St. Timothy’s Music Challenges
· The current pipe organ is suffering after at least two relocations and renovations, generations of use, age (137 years), and requires weekly repair and frequent maintenance

· Mechanical parts of the organ are simply worn-out and fail or malfunction regularly
· Saving the organ is not a viable possibility
· Cost to renovate would easily be more than the organ is worth

· It would require years to accomplish (meanwhile?)

· Renovation would not improve its limitations or solve our musical problems

· The organ could “break” at any time in a way that is, practically speaking, un-repairable

· Trying to use “as is” has become increasingly more expensive and is causing interruptions to and constraints on service music

· Our current pipe organ has very limited capabilities

· Minimal selection of sounds or “voices” limits support of the congregation and choirs

· Only about 11 ranks of pipes – some “voices” are created by “borrowing” from others
· Two 56 note manuals (modern standard is 61 notes) – no pistons for pre-setting registrations; registration is set manually and stops do not always work
· 30 note straight, flat pedal board (modern standard is 32 notes, concave & radiating - AGO)

· Limited organ resources restrict the selection of useable music, choral and congregational
· The organ was not originally designed for St. Timothy’s

· A professionally trained organist is significantly restricted by the organ’s limited resources

· The music director/organist cannot direct the choirs from the “organ pit”

· He cannot see the choir and the choir cannot see him

· His only option is to use the piano to accompany most anthems

· The process of fund raising, planning, designing, building, and installing a new pipe organ could take 2-5 years. Meanwhile, the music program and the congregation will continue to suffer from the problems described

Financial and Other Considerations

· The church supports many missions (internal and external)

· We need to consider all of our missions and their priorities

· St. Timothy’s has a $1.7 Million mortgage
· How much is the congregation willing to spend on a new organ?

· Estimated cost for a new, quality 20-25 rank pipe organ (sized for St. Timothy’s) is ~$ 500,000.

· Estimated cost of a new digital organ is ~$ 100,000 (see below).

· St. Timothy’s pipe organ residual value estimated at about $50,000, but decreasing with time
· The sanctuary requires acoustical and lighting improvements

· This is needed regardless of which organ option is selected

· There is very little resonance – people cannot even hear sermons very well due to “dead spots” in the sanctuary

· Choirs have difficulty hearing each other in their current location
· Acoustical improvements would involve:

· Removal of carpeting and the installation of hard floors

· Estimated cost at $48,000 to $56,000 (see Architectural Considerations, p. 8)

· The Lighting situation could be remedied for $4,000 - $50,000 (see Architectural Considerations, p. 8)

Decision Factors

The committee set about to establish the decision factors. Among the major factors, we listed:
1. Liturgical requirements: Support congregational and choral singing and inspire worship
2. Musical qualities: Produce beautiful, versatile sounds
3. Visual impact: Be a visual complement to the church
4. Legacy: Be cherished by future generations

5. Affordable: Reasonable and manageable cost
6. Maintenance: Prompt and reliable service and parts must be available
7. Vendor: Must be reputable and financially stable 
Alternative Organ Solutions Summary
The following seven alternative solutions were identified: 

1. Continue using the current pipe organ and continue to repair and maintain it
2. Renovate the current pipe organ

3. Purchase a good used pipe organ and renovate it 

4. Purchase a used electronic or digital organ

5. Purchase a new digital organ

6. Purchase a new digital organ and add an extension of real organ pipes
7. Purchase a new, professionally-crafted pipe organ, custom made for St. Timothy’s

Comparative Options Details
1. Continue to use and repair the existing organ
Repair of the current instrument will require the continued expenditure of thousands of dollars to ensure that the organ remains functional.  However, at the end of the day, the church will still have an old, functioning organ with very limited resources that cannot support our current Music Ministry or liturgical demands. It will fail eventually without major renovation; recurrent problems will continue with an increasing drain on financial resources. 
The committee feels this option is neither financially responsible nor viable for our situation.
2.  Renovate the current pipe organ

Very difficult if not impossible – no spare parts; all parts are antique, hand made.  This would be expensive, unpredictable, and could end up costing as much as buying a new organ. The organ would still have very limited capabilities.  There is insufficient space to augment its capabilities and, therefore, this would not remedy many of our music problems. Renovation would still require fundraising, a completely new design, and could require years to accomplish. 

The committee feels this option is not viable for our situation. 

3. Purchase a good used pipe organ
No used pipe organs were located as possible solutions for St. Timothy’s. A decent used pipe organ is very difficult to find.  In many cases, we would be buying someone else’s problems.  It is expensive to purchase, move, and renovate, could require years to accomplish, and is not designed for St. Timothy’s.  We visited the installation of a used pipe organ at Holy Trinity Lutheran Church in Herndon.  It presented an anomaly in the data.  It was only 5 years old and had been given to the church for free.  This is an extremely unusual occurrence!  They used a lot of their own labor and spent about $100,000 moving, customizing, and augmenting it for their church.  The organist there told us that, upon completion, it was appraised for about $350,000.
The committee feels this option is not viable for our situation.
4. Purchase a used electronic/digital organ
Until the late 1980's, electronic organs generated sound by the use of analog technology. This technology is no longer in use for organ construction and, starting about ten years ago, has been replaced by digital technology.  When these older now-difficult-to-support instruments break down, parts are difficult, if not impossible to obtain. 

Many churches with electronic organs stated that this was their second, or third, or fourth, organ over the last 50 years. The speed with which technology changes occur is a major risk factor when considering the purchase of a church organ. Older electronic technology is often abandoned when a new level of technology appears.  It is, in fact, quite difficult to find a church still using an electronic organ older than 15-20 years. 
A used digital organ presents many of the same problems as in the previous scenario.  Most likely, we would again be buying someone else's problem. Such an instrument would probably also require major modifications to be suited to St. Timothy’s environment and needs. The technology which drives an older digital organ may not be able to be supported very far into the future.  Also, older electronic organs do not meet our standard for sound quality. We would be facing technological obsolescence for an instrument with a very limited lifetime.

The committee feels this option is a waste of money.
5. Purchase a new digital organ
A new digital organ provides a relatively quick solution to many of our current music problems and is relatively inexpensive.  It could be used to “fill the gap” while we wait for a new pipe organ (if that option is chosen) or when our current organ fails; not nearly as visually pleasing, or musically inspiring as a new pipe organ.
Since the introduction of digital technology into the sound generation of electronic organs, that technology has morphed at least a half-dozen times. The committee examined in great detail the challenges that may present themselves should the church spend money on an instrument that is likely to be passé within one generation. The committee also has concerns regarding the ability to find competent service technicians when the technology that drives the new instruments is no longer available. This technology issue is somewhat akin to a personal computer. Several years ago, computers were using 286, 386 or 486 chips. When the switch to Pentium class chips occurred, these older computers became difficult, and soon virtually impossible, to repair. 
We reviewed the efforts of another church’s organ committee, St. Patrick's in Quebec, Canada, who reviewed several electronic organs and had no confidence in recommending an organ based on electronic tone-generation systems manufactured by Rodgers or by Allen. Such instruments seem designed to last about 25 years. Assuming a low-end organ purchase price of $100,000, this organ could cost $4,000 per year during its 25 year life. 
St. Timothy’s organ committee considered the following well-known companies: 
1. Johannus Organ Company, The Netherlands

2. Rodgers Instrument Corporation, Hillsboro, Oregon

3. Allen Organ Company, Macungie, Pennsylvania
The Johannus Rembrandt 4900 digital organ

Johannus has been in the organ building business for more than 40 years and has installations in more than 80 countries. The 4900 model is a top-of-the-line digital organ that meets all AGO specifications.  It is a four manual, drawknob console with a full 32-note pedal board.  It has the equivalent of more than 83 ranks of organ pipes.  An equivalent pipe organ would cost over $1.5 Million.  The retail price of this instrument is over $80,000, but a proposal has been offered to St. Timothy’s from a local Organ Dealer at less than $58,000, a savings of nearly $22,000.  However, it presents the problem of placing 14 large speaker cabinets in the church.
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St. Timothy’s is looking for a long-term solution so that the issue and cost of a church organ will not again face the congregation for many generations to come. The committee views this instrument to be an important step forward in organ construction techniques, and the best digital organ reviewed, but cannot recommend this option based on the decision factors. 
The committee does not support this option, except as a temporary, emergency fix, should our current organ become unusable or irreparable. 
6.  Purchase a new digital organ and add an extension of real organ pipes
Integrate both worlds – real pipe sounds combined with digital pipe sounds thus providing the sounds and the visual beauty of organ pipes. It is more expensive than a purely digital organ, the cost being closer to that of a new pipe organ.  This technology is relatively new and is not well-tested, as there are not a large number of churches with this type of instrument.  We did visit Holy Cross Episcopal Church in Dunn Loring, VA that had recently installed a Rodgers Trillium Digital/Pipe Organ.  The organist, Mr. David Snyder was pleased with the instrument, but at the current time they had no organ pipes installed because of the increased expense.  It had cost them $100,000 to install just the digital organ, and would cost $45,000 to add just 4 ranks of real organ pipes.  The instrument certainly had a wide variety of sounds, being 50 ranks or more, but when played a full volume, overpowered the sanctuary.  Some members of the committee expressed concerns about the digital components of the organ still being subject to “technological obsolescence” while the pipes remain intact and functional.  As this was the only church we discovered with this type of organ and were not able to hear the combination of pipe and digital together, we feel we cannot recommend St. Timothy’s spend time pursuing this option.

The committee has not seriously considered this option. 
7.  Purchase a new, professionally-crafted pipe organ, custom built for St. Timothy’s

Most pipe organ companies like to show off their old instruments, including those that are in excess of 100 years. Our research has established that, with proper care, maintenance, and minor renovation every couple of generations, there is no known life-span to a pipe organ. If tastes change in the future, the materials can be re-built and the pipes will continue to play indefinitely.  Most churches with pipe organs are still using the same instrument that the first congregation placed in the building. There are renovated organs in Europe still playing that are over 400 years old. The basic technology behind the pipe organ has not changed in over four centuries: pressurized air is blown through wood and metal pipes of different sizes to generate tone. The electronic components used in these instruments control many functions, but they are not used to generate the sound itself.  
A new pipe organ would have a beautiful sound and appearance and would last for generations.  However, quality pipe organs are very expensive and may take years to accomplish including fund raising, planning, design, construction, and installation. The following three pipe organ builders were considered:
1. Dobson Organ Company, Lake City, Iowa

2. Schantz Organ Company, Orrville, Ohio
3. Casavant Freres, St. Hyacinthe, Quebec, Canada

Dobson Organ Company

We visited, played, and listened to a recent installation at the Rock Creek Episcopal Church which is similar is size with St. Timothy’s, but with a very different sanctuary and acoustic environment. The cost of this instrument was just under $500,000. We were very impressed with the quality of the instrument and its sound.  It was demonstrated by the Music Director/ Organist, Dr. Graham Elliott.  Dr. Elliott served as a diocesan organ consultant in Chelmsford, England for years.  He has experience with dozens of organ companies in both the United States and the United Kingdom.  He explained that the Dobson organ they had designed for St. Paul’s was one of the finest instruments he had ever played. Later, we had the opportunity to meet with Mr. Lynn Dobson, President of Dobson Pipe Organ Company, who assessed St. Timothy’s church and pipe organ, and gave us his opinion about our situation. Mr. Dobson has since been contracted as the designer and organ builder for the major upgrade of the Washington National Cathedral’s current pipe organ. 
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Schantz Organ Company

We visited, played, and listened to an installation at the Vienna Presbyterian Church.  This was a new instrument when it was installed a number of years ago which still continues to serve the church faithfully and beautifully.  This was a larger instrument of about 35 ranks which we felt had been well-designed to meet the needs of Vienna Presbyterian, but did not have the unique voicing and characteristics of the Dobson and Casavant organs we had been so impressed by.  

Casavant Freres, St. Hyacinthe, Quebec
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Canadian pipe organ builders are among the best in the world. Casavant employs skilled craftsmen who are committed to unparalleled integrity and craftsmanship together with the finest quality of materials. Casavant does not have ready-made instruments, but custom-designs and builds for each customer.  We have been in touch with a representative from Casavant Freres Organ Co. in Quebec, Canada.  His name is Donald DuLaney and he visited the church in December and is currently working up a recommendation based on his assessment.  He was very positive and seemed to be interested in working with our space.  He and the builders at Casavant are currently working on a proposal based on his assessment of St. Timothy’s sanctuary and the needs of the Music Ministry.  In the meantime, he suggested we visit the Church of the Ascension in Gaithersburg, MD.  They have a 2001 electro-pneumatic Casavant pipe organ with 2 manuals and 22 ranks with 19 stops … something similar to the size he would recommend for St. Tim’s. We had the opportunity visit, play, and listen to the Casavant Organ at Ascension.  The organ itself is quite small, located in the left “transept” of the sanctuary.  It is a non-imposing case matched identically with the color of wood and other building materials already present.  The organist, Mr. Paul Kelley, told us that they even went so far as to match the color-tone of the façade pipes with the color of the mortar (Ascension’s interior is of brown-red brick).  The organ cost $340,000 in 2001 and was installed over the span of a month (the entire project taking 2 years).  Mr. Kelley also had very complimentary things to say about their attention to detail, willingness to design what the church wanted, and their follow up voicing and tuning (little touches to help the pipes speak into the room and sound their best).  As a whole, he was very impressed, as were we.  Casavant Freres Organ Company has also been contracted to build a new instrument for the West Gallery of the Washington National Cathedral.  This will be a completely new pipe organ playable from any of three consoles located at different places in the Cathedral.
The committee researched other organs on the World Wide Web and by looking through many additional documents and articles.  Other organ builders considered included the Holtkamp Organ Company, the Austin Organ Company, the Wicks Organ Company, and the Buzard Organ Company.  We looked at pictures of the organ manufacturers’ installations and read descriptions of their capabilities.  

The committee supports the purchase of a new pipe organ as the most viable solution for our situation.  We believe a new pipe organ would continue the tradition already established by the procurement of our tracker organ many years ago, and would create a legacy for the many generations of worshippers to come.
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Sanctuary Illumination Study

Existing lighting conditions are addressed for two reasons;

1. Lighting changes relating directly to the aesthetic and functionality of a new organ and
possible revised choir layout. Improving this area could likely be accomplished utilizing
existing use track lighting placement and circuitry.

a. Organ Features: Upgrades to the existing lighting configuration should be
considered to provide appropriate accent lighting.

b. Choir Layout: Upgrades to the existing lighting configuration should be
considered to provide adequate lighting to the choir.

2. Lighting considerations to improve the existing lighting conditions particularly over the
congregational pews. (See attached SANCTUARY LIGHT LEVEL STUDY). Light
levels throughout the sanctuary are generally below recommended ranges. The study
measured light levels at two extremes.

a. The morning with full sun with all artificial lighting on between the hours of 9
and 10 AM.
b. The evening after sunset with all artificial lighting on.
Correction of the balance of the lighting deficiencies would be a considerably larger
undertaking. Light projection, distribution and energy usage of existing recessed and
track lighting are inefficient.

Design to address these conditions would best be handled by a professional lighting consultant
that could address lighting options and electrical code compliances.

Budgeting should include consulting fees, fixtures and installation. Depending on scope, this
could range between just replacing some of the existing track lighting to address the new organ
accent to full sanctuary lighting renovation to provide much improve light levels through out. A
range of between $4,000 and $50,000.

Sanctuary Flooring Study

Anticipated and reinforced by several sources, the acoustics of the sanctuary are less than ideal
for organ music. The acoustic study of the Saint Timothy's sanctuary conducted by Andrew
Hamm highlighted the single largest improvement to the sanctuary would be to replace the carpet
with a hard surface. While visiting Saint Timothys, Lynn Dobson (Dobson Pipe Organ Builders,
LTD.) suggested that replacing the carpet with a hard surface material should be the single most
consideration to improving the acoustics. The following materials could be considered;




[image: image5.png]1. Dimensional Stone: Custom cut, thick set stone is the most expensive material to
consider. While the most versatile and durable of design mediums, the installed cost of
approximately $45.00 / S.F. is in itself prohibitive, however, requires a recessed
concrete slab approximately 3 inches deep. This would not be a very reasonable option
to consider due to cost and construction disruption to the sanctuary.

2. Vinyl Composition Tile (VCT) is found throughout Saint Timothy's, principally in
Henry Hall. This material is certainly the most cost effective at a range of $4.00 to
$5.00 / S.F. installed. VCT is fairly high maintenance requiring cleaning and polishing
on a regular basis. This would be a difficult proposition in the sanctuary with the pews.

3. Wood Flooring is a consideration. While fairly cost effective at $8.00 to $10.00 / S.F.,
wood flooring is not as effective acoustically and would be difficult to construct.
Installing wood flooring over concrete would require a vapor barrier and sleeper system
making the total thickness 1 2" to 2 }2" higher than the existing floor slab. This would
create many design challenges with floor height transitions at doors and interface with
existing detailing.

4. Marble, Ceramic or Porcelain Tile seem to offer the most desirable consideration to
replace the carpet in the sanctuary. The cost would range between $13.00 to $15.00 /
S.F. for a relatively simple, monolithic installation with regard to pattern and detail.
This would be reasonable for the main sanctuary in and around the pews.
Consideration may want to be given to upgrading the design possibilities at the Alter
with a more intricate pattern and color play offering a higher since of place and
reverence. This cost could range between $15.00 to $17.00 / S.F. (see attached
SANCTUARY TILE PATTERN STUDY illustrating just one such possibility of many)

a. Budget and scope analysis:

i. Remove, store and reinstall pews not included in the above costs.
Consideration could be given to this labor being provided by
parishioners as has been done in past projects.

ii. Remove existing carpet.

iii. Remove existing carpet adhesive and prepare existing floor with
flash patching a possibly minor leveling.

iv. Install isolation membrane over existing concrete slab cracks
(yes, they are there)

v. Install Tile with thin set mortar.

The total area of carpet to be replaced is 3,630 square feet including the Alter, the Alter alone is
434 square feet. This would layout the following budget numbers for a mid-range Porcelain Tile
solution.

*  Main Sanctuary: 3,196 S.F. X $13.00 to $15.00 = $41,548.00 to $47,940.00
e Alter: 434 S.F. X $15.00 to $17.00 = $6,510.00 to $7,378.00

¢ Total Budget Range: $48,058.00 to $55,318.00
These estimates are in 2007 dollars. Final target budgeting should consider two very important

factors. A design and construction contingency of roughly 15% and escalation reflecting the
projected schedule to initiate this project.
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Financial Considerations

The committee also struggled with the issue of stewardship as we prepared to recommend a course of action that will require a substantial financial outlay. Should we encourage the purchase of a digital organ whose price is less than any pipe organs we reviewed? Does stewardship mean buying for the lowest price? We were often reminded, during the meetings and the debates, that we were making a recommendation for an instrument which will lead the people in our praise of God for many years to come, not simply an instrument to make music in our space. The following excerpt sheds some light on how the struggle was resolved:
FROM THE ENCYCLICAL ECCLESIA DE EUCHARISTIA (April 17, 2003)
 48. Like the woman who anointed Jesus in Bethany, the Church has feared no "extravagance," devoting the best of her resources to expressing her wonder and adoration before the unsurpassable gift of the Eucharist. No less than the first disciples charged with preparing the "large upper room", she has felt the need, down the centuries and in her encounters with different cultures, to celebrate the Eucharist in a setting worthy of so great a mystery…The Eucharistic Banquet is truly a "sacred" banquet, in which the simplicity of the signs conceals the unfathomable holiness of God…
 49. With this heightened sense of mystery, we understand how the faith of the Church in the mystery of the Eucharist has found historical expression not only in the demand for an interior disposition of devotion but also in outward forms meant to evoke and emphasize the grandeur of the event being celebrated…On this foundation a rich artistic heritage also developed. Architecture, sculpture, painting, and music, moved by the Christian mystery, have found in the Eucharist, both directly and indirectly, a source of great inspiration. 
In some respects, our choice was between an organ made from off-the-shelf electronic components, or having a living and breathing organ that would truly be "fruit of the earth and a work of human hands". Do we go with a solution for this congregation, for our time, or do we propose a legacy for generations? Real wood and real metal, crafted by artisans and voiced to sing, is "the very best, most appropriate organ for our church." 
The mandate of the organ committee is thus fulfilled.
Budget

The committee did not set out to find an instrument by using price as the primary factor. By establishing a set of decision factors, the committee was able to clearly state what needs must be met and then set about finding an instrument that best meets those needs. With this in mind, and after researching the prices of both digital and pipe organs, the committee worked with $500,000 as the reasonable budget required for a pipe organ to meet the defined needs. 
We are still in the process of obtaining estimates from the Dobson Organ Co. and Casavant Freres.  We explained our intention of setting the budget at $500,000 and both indicated that would be sufficient. 
The committee also considered the value of our current organ. The sale of our pipe organ has been estimated at about $50,000. Its sale could help fund a replacement and it would continue to be useful in another place.  The committee remains faithful to finding an appropriate “new home” for our organ as we appreciate its history and value.  It is not our intention to simply “throw it away” or see it dismantled for parts.
When considering budget, the committee also reviewed the used pipe organ inventory from places ranging from The Pipe Organ Clearing House to eBay and has located many used digital and pipe organs ranging from $10,000 to several hundreds of thousands of dollars. The majority of these are coming out of American churches that are closing or buying new instruments as well as some private residences. 
The committee is convinced that in 25 years time, a pipe organ purchased in 2007 for $500,000 will maintain a significant and increasing monetary value in 2032 dollars and, 25 years into its life, will still be in its early years and will provide inspiration for many generations to come. 

Conclusions 

The committee returned to the decision factors it had outlined earlier and reduced these to the following:
1. The liturgical requirement to support congregational singing.
2. The ability to inspire the congregation with beautiful sounds.
3. The constraint of cost to be viewed as reasonable for the instrument.
4. The instrument must be worthy to be regarded as a legacy for future generations.
After 18 months of research and discussion, after many meetings of listening, playing and discussion:
· the committee is not persuaded that the digital organ will meet these decision factors to the best degree 

· the committee agrees that the pipe organ best meets these core decision factors better than any other option 
Recommendations

1. That St. Timothy’s purchase a new, quality pipe organ, as per the specifications and proposals as they become available. 
2. That the budget for this organ be established at $500,000. 
3. That fund-raising for this project begin as soon as possible.

4. That the acoustical problems of St. Timothy’s sanctuary be resolved in conjunction with the selection and installation of the new pipe organ.
Organ Committee Members
The Very Rev. Bradford Rundlett, Rector
Mr. Peter Waggoner, Director of Music, Organist

Ms. Melissa Randolph, Vestry, Choir Member
Ms. Jean Shepherd, CPA, Finance Committee, Choir Member
Mr. David Hixon, Engineer, Organist, Choir Member
Mr. Randy Karn, Architect
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Mr. Andrew Hamm, Acoustical Consultant

Churches Visited

Rock Creek Episcopal Church, Dobson Pipe Organ (new in 2004), Washington, DC

Vienna Presbyterian Church, Schantz Pipe Organ (new in 1992), Vienna, VA

Holy Cross Lutheran Church, Zimmer Pipe Organ (used and rebuilt in 2005), Herndon, VA

Church of the Ascension, Casavant Pipe Organ, (new in 2001),Gaithersburg, MD

St. Bede Catholic Church, Buzard Organ, (new in 2005), Williamsburg, VA

Holy Cross Episcopal Church, (Rodgers Trillium Digital), Dunn Loring, VA

Church of the Holy Comforter, (Allen Renaissance Digital), Vienna, VA

Also – “The Music Outlet”, (Johannus Rembrandt 4900 Digital), Manassas, VA
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Throughout this process we spent a lot of fun time, difficult time, and enlightening time together while receiving a good education about church environments, music, and organs.  We are eager to share all we can about our research and discoveries and encourage everyone to please ask about any questions or concerns they may have.

Appendices

This report examines the acoustics of the sanctuary based on spectral, reverberation, reflectivity, and acoustic level measurements taken in the sanctuary in 2006. Some options for consideration, including electronic enhancement, are given in the summary section, along with some advice on cost versus benefit.

Acoustic Level Measurements and the Public Address System

The human ear responds to levels of acoustic energy that span a very wide range. A rock concert may well inflict a million times more acoustic energy on the listener as normal conversation. Even during a worship service we experience sound levels ranging from the quiet fans of the air conditioner to levels 10 thousand times higher with the full sound of the organ. These levels are quantified on a decibel scale, where every factor of 10 corresponds to 10 decibels, or 10 dB.

	Source
	Level (dBa)
	Measurement
	Condition

	Quiet
	<50
	Everywhere
	HVAC fans running in background

	Quiet
	<60 impulses
	Everywhere
	Coughs Books

	Amplified speech
	57 to 60
	Center
	Sermon ritual

	Congregation
	70
	First pew right near speaker
	60 people in unified prayer

	Piano & Choir
	78 to 84
	Center - 10 ft
	<8 person choir

	Piano & Choir
	75 to 81
	Rear Right Corner - 40 ft
	<8 person choir

	Organ
	83
	Center
	Most hymns

	Organ
	81
	Corner - 40 ft
	Most hymns

	Organ
	81
	First pew right near speaker
	+ 2 dB facing speaker


Table 1 : Acoustic Levels during Worship Service

Loudspeaker Replacement 

Although the PA system has been noted as acoustically unobtrusive, it is definitely visually obtrusive with its loudspeaker cabinets measuring 23 inches deep, 33 inches high, and 22 inches wide. The cabinet was built around large PA loudspeakers having far more capability than needed. A pair of inexpensive monitor loudspeakers, such as the Behringer B2031P, can deliver 150 watts per speaker in a volume one tenth the size at a cost of $160 for a pair. See the size comparison in this picture. Higher quality Electrovoice SX100+ loudspeakers occupy one fourth the volume and cost $820 a pair, but would be unsuitable because they are far more directional. In this application, cheaper is better. It is recommended that if the loudspeakers are to be replaced for aesthetic reasons, the replacements be located in the current locations but as high as possible. They may be inset between the framing studs in order to further reduce protrusion. 
Reverberation Times of the Sanctuary and Altar 

The acoustics of a room are defined by its volume, shape, and the reflective surfaces within it. It is necessary to know the physical characteristics of St. Timothy’s sanctuary and altar in order to understand why it sounds the way it does and what might be done about it.

The sanctuary is a 60 foot by 60 foot (i.e. 60’x60’) room and capped with a pyramidal ceiling starting at 9’. The room is truncated at a corner for a small triangular room supporting the altar-guild. The altar sits at the opposite corner on a raised carpeted floor. Two sides of the room are lined with windows which are blocked from view of the congregation by parallel concrete-block half-walls. The floor is concrete but nearly fully covered in industrial carpet except for the area behind the half walls. There is a pit for the organ and also at an emergency exit. Beside the glass windows, the walls and ceilings appear to be low grade plasterboard/sheet rock. There are 19 rows of hardwood pews of varying lengths for the congregation and 7 short rows for the choir. The total linear feet of pews is 440 feet, capable of seating an estimated 250 people. The organ is enclosed in a 6’x14’ box that extends from the pit and topped with an array of pipes. 

The following predictions in the table below result from the description of the sanctuary/altar and Sabine’s classical equation for calculating reverberation time. Reverberation time is the time it takes for sound to decrease 60 dB
, and a desired value for a church is between 2 and 3 seconds. In a cathedral, reverberation times of 4 to 6 seconds might exist. Reverberation time can also vary at different frequencies. 

 Reverberation Time (Seconds)

   <--- Bass ===== Tenor ==== Soprano ---------->

	Condition
	125 Hz

	250 Hz
	500 Hz
	1000 Hz
	2000 Hz

	Sanctuary (Measured)
	1.4
	1.9
	1.7
	1.4
	0.9

	Sanctuary (empty)
	1.3
	2.0
	2.1
	1.5
	0.9

	Sanctuary (100 people)
	1.2
	1.7
	1.7
	1.2
	0.8

	Sanctuary (no Sails)
	1.2
	1.7
	1.8
	1.3
	0.9

	Sanctuary (remove carpet)
	1.2
	1.8
	2.1
	2.3
	1.9

	Sanctuary (half carpet)
	1.2
	1.7
	1.9
	1.6
	1.2

	Henry Hall (empty)
	1.9
	3.5
	6.2
	7.5
	5.0


Since the predictions agree fairly close to measured data for an empty sanctuary, the other predictions should follow. In our case, we interpret them as follows:

• When you fill the sanctuary with 100 people, things get worse by about three tenths of a second.

• The sails overhead very slightly affect the reverberation time – about one tenth of a second.

• Removing the carpet is the single biggest improvement – up to one second at high frequencies. However if the altar were to remain carpeted, there is less of an improvement.

• Calculations show the pews and the ceiling are a negative contributor at low frequencies, but low frequencies do not seem to be a perceptible problem. That is, the desire for reverberation is at frequencies above 250 Hertz

Since reverberation time is proportional to the volume of a room, we discover that St. Timothy’s basically suffers from having a low volume due to its relatively low ceiling. So, to increase the reverberation time using a passive (that is non-electronic) method that will yield increased reverberation at frequencies above 1 kHz:

• Remove the carpet from the sanctuary and replace with a hard surface. The range of options for replacement is:

a. Stone

b. Marble tile

c. Ceramic tile

d. Asphalt tile

e. Linoleum

f. A hardwood surface will not perform nearly as well but could be used.

• Remove the carpet from the altar and replace with a hard surface. Some of the options above will be impractical to use for the altar because of its construction. 

Resonances in the Sanctuary

Measurements were taken to determine if the sanctuary had any significant resonances. At the sites measured, there was a 5 dB variation between 1500 Hz and 3000 Hz, where a peak occurred at 1800 Hz and a null occurred at 2500 Hz. This is considered minor, and could also be due to measurement error. Outside of this, there is variation in the spectrum due to the reverberation causing nulls at different frequencies in different locations. But this is also considered minor, and an expected effect for a church.
Discussion on the Choir Location

The measurements that were performed in an empty sanctuary indicate that the choir positioning is projecting to the congregation uniformly (to less than 4 dB). But these measurements should not be considered valid when the sanctuary is not empty. It is worthwhile to consider the organization of the choir seating. The choir is split into a left section and a right section separated by several feet, with each section oriented 90 degrees to the other. The left section projects to the right side of the congregation. The right section projects to the left side of the congregation. It is up to the room reverberation to distribute the sound evenly. Without it each half of the congregation is listening to one half the choir. It would be most desirable for the choir to project directly to the entire congregation. 

Additionally, the rows of the choir are not tiered. Members who are not in the front row sing directly into the bodies of the members in front of them, and in the process lose much of their sound energy. So the choir must stagger themselves in their seating to reduce this loss. The piano sits directly in front of the choir, inside the angle formed by the two sections, the organ in the opposite angle. 

Using Reverberation Effects for the Choir

As with the advancements in organ technology, it is possible to artificially introduce reverberation and audio spectrum equalization
 using digital signal processors. Only in the last few years has this technology advanced to mimic the individual reflections of sophisticated environments, such as cathedrals. Introducing effects requires us to adequately pick up the sound of the room or the choir using microphones. We have discussed that the choir does not project well to the congregation, so picking up the sound of the room from a single point will not likely improve the sound of the choir. It appears best that the choir be monitored separately with two or more microphones. In doing so, we must consider that the PA system does not project into the pickup field of the microphone(s), or else a feedback squeal will occur. St. Timothy’s existing PA system can be used to introduce the reverberation effects into the room. But an additional mixer would be required because the existing inputs are almost all in use by the current microphones. The cost of a reverberation processor, good quality microphones, and additional mixer can be under $1000, and possibly under $500. 
Summary

The undesirable acoustics of St. Timothy’s sanctuary are due to:

• The low ceiling giving limited volume for reverberation,

• The carpeted floor absorbing much of the high frequency energy,

• The walls and ceiling absorbing much of the low frequency energy,

• The piano location overwhelming the choir, and

• The choir not projecting directly to the entire congregation.

The following have been discussed:

1. Remove all carpet and replace with hard surface material. 

2. Add digital effects to the choir. 

Andrew Hamm
January 14, 2007
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Robert Shook, IALD, LC, is a principal lighting designer in the Chicago office of Schuler Shook lighting designers. He is a member of the Houses of Worship Committee of the Illuminating Engineering Society.
Most churches were designed by architects experienced in church design, but not necessarily adept at lighting. Here is what to look for in the lighting arena.
We’ve all experienced various activities held in churches with poor lighting, and all too often they are our own churches. Whether it’s Sunday service or a weekday group meeting in a classroom, the quality of light within a church space has a real and measurable effect on people. 
When a church considers how to best express its ministry in a renovation or addition, it is important to go a step beyond the structure itself and consider how people will, literally, see the space. Most churches were designed by architects experienced in church design but not necessarily adept at lighting. Even a very good architect may have a strong, valid concept of how to use light in a particular environment, but not the skills to translate that concept into a successful lighting installation.

Church attendees today require higher lighting levels than they did 30 or 40 years ago. Everything today is brighter and many churches are the darkest places that we inhabit. In addition, a much higher percentage of today’s churchgoers have aging eyes that require brighter lighting.

Different spaces require different lighting

Lighting designers often speak in terms of lighting hierarchies, which translates to an ability to “compose” a space by determining which elements require the brightest lighting, next brightest, and so forth. The brightest area of any church is ordinarily the chancel — the raised area immediately surrounding the altar table, including the pulpit, lectern or ambo. This area requires two different types of lighting: general lighting from overhead to assist in reading scripture and other material, and specific front lighting to properly illuminate the celebrants’ faces, which aids in better understanding what is being said.

Illumination levels in this area should be in the range of 35- to 50-foot candles,

Unless high-level video recording or image magnification is a consideration, in which case the light levels many need to be brighter. For the nave or congregation, suspended chandeliers provide illumination in many historic churches. While many historic chandeliers are aesthetically pleasing, they rarely provide a sufficient quantity or uniformity of light. Many churches attempt to “lamp-up” their chandeliers, only to create too much glare, which by contrast may actually work against the attempt to make the congregation feel brighter.

Nave lighting levels should be in the range of 15- to 25-foot candles.

Dramatic lighting can enhance architecture

The choir requires higher light levels in order to assist in reading sheet music.  This lighting should generally be overhead to reduce shadows.

The choir, and all areas used for music performance, will usually require 35- to 50-foot candles for overhead lighting.

Almost all churches benefit from lighting that highlights architectural features and religious objects. By illuminating architectural surfaces such as ceilings and walls, churches can feel bright, inviting and uplifting. In accenting liturgical objects such as the crucifix, tabernacle and shrines, the lighting can support the services and present a pleasing and dramatic lighting composition surrounding the celebration. It is rarely difficult to install new lighting into an existing church, but it is often challenging to integrate new lighting in such a way as to keep both the lighting fixtures and the associated wiring invisible to the eye of the congregation. 
Many churches contain architectural features such as exposed roof trusses and side-wall recesses that can provide good locations for concealing new lighting fixtures. If the lighting renovation is being carried out as part of a larger architectural renovation, it will be much easier to hide fixtures, conduit and wiring. Personnel who are not trained in modern lighting techniques often maintain church lighting. For this reason it is preferable to use lighting fixtures that can be tightly locked into position once they have been initially aimed by the lighting designer.

It is not unusual to find theatrical fixtures or museum-grade track lighting used for lighting the chancel, where higher lighting levels are required and specific spotlighting may be desired. For the congregation, the existing chandeliers may provide opportunities to upgrade to higher-efficiency lamps, or to tuck in some additional light sources to help illuminate the pews or the ceiling. However, it is not always possible to alter the existing fixtures, which will require supplemental lighting.
Light the center aisle

Whenever possible, these lighting fixtures should be directly overhead, and they should be distributed throughout the room to provide a relatively uniform quality and quantity of light (although slightly darker corners may be desirable seating locations for some congregants). Care should be taken to illuminate the center aisle since it is often the focus of celebrations, particularly weddings.

Lighting designers will always consult carefully with church representatives in deciding what architectural and religious features to highlight with accent lighting. Good lighting designers are adept at “reading” a particular church to decide what and how to highlight. As with the other aspects of lighting, the fixtures required for accent lighting should be carefully integrated to be as invisible as possible. A successful lighting design allows the features of the church to “glow” without betraying the techniques used to produce that glow. 
Dimming control systems can provide opportunities for carefully composing the lighting for specific types of services and other uses. These systems offer simple interfaces that can allow anyone, minister, organist or sound mixer, to select pre-programmed “scenes” or “presets.” These scenes might be specific to the type of service, a regular service, wedding, funeral or music concert; or they might actually relate to the portions of a service, such as congregational singing, scripture reading, choir singing, prayer or sermon. These control systems can allow gradual transitions between scenes so as not to distract. The dimmers also greatly assist maintenance; by dimming an incandescent lamp even 10 percent, it is possible to extend the life of that lamp to double its rated life.

Finally, churches regularly host theatrical events that will require a higher level of sophistication and flexibility of the lighting systems. Thus churches are incorporating a degree of real theatrical lighting into their design and providing catwalks and pipe rails with available circuits pre-wired to theatrical dimmers. Today’s churches need to consider lighting as one aspect for enhancing the worship experience and finding multiple uses for their worship centers.
Lighting the Pathways of Worship

Illuminating Sacred Spaces Takes Planning and a Little Creativity
There are no holy light fixtures. With any lighting project, the elements to be illuminated must be considered in the context of use and visual impact. In almost every case, the brightness, color and spread of illumination, combined with architectural harmony (or invisibility) in the lighting source, should determine the choice of fixtures, lamps and controls. In most churches, synagogues and temples, these choices are made by a committee, serving as stewards of the congregation. Good stewardship in this work means diligent research and study of all aspects of the project, not just cost. To start, think in terms of the following basic considerations:

 Our theology--How do we connect with God?

 Our ages--Older members need more light for reading.

 Our services--Are we dealing with church seasons (e.g., special colors, baptisms, weddings)?

 Our music--Instrumentalists, choir, children's programs.

 Our focus at each point during a service--Draw the eye to where the heart is called.

 Our non-worship activities--Scripture study, meetings and so on

 Our special things of the church interior--Altar, pulpit, ambo, statuary, shrines

 Our windows--Clear, representative stained-glass

These are the preliminary research elements of good church lighting design. In several of them, light sources will be illuminating pathways of prayer or worship. That is accomplished by providing brighter illumination for a specific place at a specific point in time. For example, a brighter source focused on a pulpit during a sermon or teaching will draw the eye to that point and hold attention. The natural tendency to become distracted will be reduced by the relative brightness of that very small part of the visual field. Similar studies should be made of each of the items listed above.

Here is another example. A few years ago, we received a call from an architect overseeing the installation of a unique metal-sculpted crucifix in St. Monica Catholic Church in Chicago. The crucifix was to be hung about three feet behind the altar, where a woven-wood diamond would provide a contrasting background. The church required that the lighting be dimmable, hopefully limited to the crucifix and background, and that it accept color filters to be used in different seasons of the liturgical calendar (e.g., during Holy Week, purple). So as not to become a distraction, fixtures were to be concealed as much as practicable. St. Monica is a large church with a rotunda-shaped nave topped by a domed ceiling. Large beams coincide at the periphery the rotunda ceiling, forming wedge-shapes as they meet the beams of the rotunda's circumference. Those wedge-shaped beam junctions would serve to conceal certain theatrical projection fixtures, but there were two problems. First, although some of the columns supporting the rotunda circumference featured switched power, the power sources were much lower than the ceiling. Second, the wedge spaces were 82 feet from the crucifix, at an angle of 36 degrees upward.

After meeting at the site with church personnel and the architect, and following considerable research, we found an electrical contractor familiar with church projects that was willing to route power (cosmetically) to where it was needed. We consulted our considerable library and worked with our theatrical lighting specialist and decided on zoom projection fixtures with integral shutters, gel frames and energy-efficient lampings capable of projecting a tight beam over a great distance. Illumination is precisely cut off at the edges of the background piece.

We supplied the expertise, but the church provided the application and utilization parameters that guided us to the right solution. Without this descriptive material, which was the result of careful consideration of many factors, the project would have been very expensive to design, and it might not have been so successful.

Some assembly required

A church construction or renovation committee should be representative of the congregation as a whole, but if possible, one or two people with construction backgrounds should be included. It is best not to include members who might have a financial interest in participation because misunderstandings may result. A member who is a contractor by profession can sometimes be relied upon for favorable pricing, but the church still risks that those who would have preferred a different design might hold this person responsible for their disappointment. Or, the contractor member might feel obligated to forego a reasonable profit from his work. Obviously, neither of these outcomes is desirable.

 The pastor, priest or rabbi and any other staff ministers should also be on the committee, as should representatives from the Youth Group, Bible Study, outreach ministries and so on. Appointing the organist, music ministry leader and choir leader (often the same person) is a must. Church school representatives should also be included. In the end, the committee should represent as many viewpoints (noncontentious) and church uses as practical. As a rule, between seven and nine members make a representative body that can share work without undue individual burden.

 The committee should begin by defining the project in as much detail as possible, using the considerations listed above--expanded or otherwise adapted to their congregation--as a framework. Also, members should visit a few informative lighting sites on the Web--www.churcharchitecture.com and www.lighting.com are good places to start.

The next step is to consult with the professional(s) involved. If the project is a revision, whatever structural plans are available should be provided, with the results of committee's studies, to committee members and professionals.

 Members should consider a number of fixtures and control systems to decide which ones will meet each applications' requirements, then request quotations on several similar items for each application. If possible, the services of a church lighting designer, or at least a liturgical interior designer, could be valuable. Church lighting designers have faced similar challenges many times, have access to a wide range of products and possess technical expertise about various fixture and lamp performance. He or she should serve as market researcher and technical database. Many denominations maintain files of pre-qualified consultants. Often, the inclusion of such specialists saves churches money. For example, a few make purchases for the church at significant discounts from list prices. Also, when the committee interviews specialists like these, it should invite them to attend a service or two. If they accept, they're the right kind.

Take your time!

Church lighting designers spend the majority of their time working on revision projects, many involving buildings not all that old, which means not enough research and time was devoted to the first efforts. It also means that the first plan was uneconomical, no matter how inexpensive it seemed at the time. We once designed a complete, automated lighting revision for a church in which three successive committees had commissioned identical electrical and lighting studies by the same engineering firm over a period of five years. Why? Each new committee had been unaware of the previous one's study. In the end, 50% of the eventual cost of the light fixtures (about $7,450) was unnecessarily spent on the study, plus it delayed the project's completion by as much time as it took to raise that sum again. We urge every client, especially churches (since they rely on volunteer committees), to store committee meeting minutes, or summaries of them, on a computer. Also, they should make it a priority to review relevant items concerning ongoing projects as part of the indoctrination of new committee members. 
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� A decrease of 20 to 30 dB is perceptible. If one tries to time the reverberation, they probably will sense the reverberation time at one-third or one-half the actual reverberation time to -60dB. 





� Hz is the abbreviation for Hertz, a unit of frequency in cycles per second. Low numbers correspond to low frequencies. The human ear is generally considered to have a hearing range from 20 Hz to 20000 Hz. Middle A (A4) on a piano has a frequency of 440 Hz.


� Spectrum equalization compensates for amplitude variations over frequency of the sanctuary. In our case, there is a slight amplitude loss at high frequencies that can be compensated by enhancing these frequencies using the PA system.





