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BESSER MUSEUM STUDY 

General Overview 
 
R.S. Scott Associates, Inc. (RSSA) was contracted by the Besser Museum for Northeast 
Michigan to prepare a study focusing on improvements along with structural repairs to the 
museum, both interior and exterior.  
 
 
 
The goal is to provide an outline of work that needs to be performed to either enhance the 
function of the museum and better preserve and protect the collections along with repairs that 
go along with an aging structure. 
 
While the study is divided into two main parts: Lower level Interior and Building Exterior, the 
two divisions do overlap as one impacts the other.  
 
Some of the proposed modifications would be optional, or elective, others are of higher 
importance on the list as they are essential to maintain the building integrity. 
 
RSSA and their Mechanical Consultant, Apollo Engineering, have studied the various 
generations of existing drawings as well a performed a walk-thru of the facility, both interior 
and exterior. Based on this, the various conditions were observed and proposed corrections 
and/or improvements recommended.  
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EXTERIOR 
 
In a walk thru around the building exterior deficiencies were noted and areas of potential work 
on the façade were observed. Additionally, a walk thru of the roof was done to assess its 
current conditions.  
 
This section will bullet point areas in need of correction as well as renovations to meet the 
goals of better preserving the building and collections. Further detail will follow. 
 

 Exterior columns. A survey was done of all of the exterior columns and 
notes were taken highlighting columns with exposed, rebar, 
popping/spalling concrete and/or cracks.  

 It was noted that the undersides of all the overhangs and porch roofs 
should be cleaned, patched and refinished 

 Locations were noted where planters will be removed and ground 
graded away from building. This will be to provide for better drainage 
away from the building. It is anticipated that during this demolition and 
regrading, new perimeter foundation drain tiles will be installed and 
outlet to an existing drainage ditch. 
 

 The area ways (or pits) will also be filled in to eliminate a hazard as well 
as to better protect the collections in the lower level. This work will entail 
removing masonry walls. Infilling with masonry, all below grade windows 
and installing a new waterproofing system. Once above grade there are 
various options for covering the above grade windows which are all 
closed up from the interior exhibit space. Some exterior window will 
remain in non-exhibit spaces. Part of the necessity of coving the above 
grade portions is to permit proper flashing to prevent water intrusion 
behind the below grade walls. The ground will then slope away from the 
building to meet existing grade. 

 
 Areas of sidewalk at entry need repair and/or replacement. Currently, 

there is a potential trip hazard. 
 

 The existing ramp does not meet current barrier free standards and is in 
very poor condition. The railings need replacement as they are 
corroding at the connection to the concrete ramp and are not completely 
structurally sound. It is recommended to completely replace the ramp. 
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INTERIOR LOWER LEVEL (BELOW GRADE) 
 The Lower Level drawings have been reviewed by Architect for code compliance and 

egress 
 

 The current space usage is not optimal and in coordination with the Museum Director, 
alternate usages of the lower level space have been reviewed both for improved 
space use and better preservation of the collections. 
 

 Current lower level does not have adequate temperature controls and humidity 
controls. Options will be looked at to improve the environmental controls for the 
collections. 
 

 The space currently housing the animals exhibit has had two recent intrusions of 
water. One episode seemed to have come from the exterior and entered above the 
ceiling. Possible cause is water coming from the planters. This will be addressed with 
removal and/or rebuilding of the planters.  
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 The second episode seemed to indicate water coming up through the floor. It is 
suspected that this may be a result of a broken or cracked drain tile that runs under 
the floor from the drain at the base of the exterior stair  

 

 
WATER ON FLOOR BUT NONE ON WALL OR CEILING 
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 An isolation room and a freezer are being considered in the intake area to better 
control pests and mold, etc. The intake area will experience some physical 
remodeling. 
 

 The workshop is open to the museum space and is located across from major utility 
and infrastructure connection points. This area creates dust and uses some 
potentially hazardous chemicals and fumes. It should be isolated and provided better 
ventilation. This area will be expanded into the former furniture storage and a wall will 
enclose the space. 
 

 Egress: signage should be added to provide clearer directions to emergency egress 
 

 Sprinklers: Concern to get collections protected from the wet sprinkler system. An 
option was to consider eliminating the sprinklers in the lower level, except for open 
public spaces. Such a move would be a code violation and perhaps put the 
collections and public at greater risk. The architect does not recommend eliminating 
the sprinkler system Options will be discussed to address this. (For reference see 
Appendix A,Exhibits 1, 2 and 3) 
 

 Recommendations to eliminate the area way pits and planters that tend to hold 
moisture and invite insects and other pests into the lower level. Additionally, the areas 
for storage of collections do not benefit from natural light. This will be addressed in 
the exterior renovations. 
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EXTERIOR CORRECTIONS  

GENERAL: 

The entire exterior should be power washed and then sealed with a 
transparent penetrating sealer or panted with an elastomeric paint where 
previously painted. Soffits shall also be cleaned and re-painted. All caulk shall 
be removed and replaced at windows, doors, penetrating and abutment of 
dissimilar materials. 

 
  



 

 

BESSER MUSEUM FOR NORTHEAST MICHIGAN 

7 

COLUMN PATCHING/REPAIR   

Many of the exterior columns are showing signs of deterioration marked by 
spall ing and popping of the concrete, exposing re-rod. This needs to be 
corrected to prevent water from continuing to penetrate the column and rust 
out the re-rod which would eventually lead to fai lure.  

To correct this, the 
areas around the 
deterioration need to 
be saw-cut. The re-
rod needs to be 
cleaned and then a 
protective anti-
corrosion coating 
such as and then 
patched. The 
concrete covering 
the rebar needs to 
be chipped away to 
expose as much of 
the corroded surface 
as possible, loose 
rust should be 
brushed off, and a 
coating applied. 
Chip away all loose 
material, exposing 
clean, sound 
concrete 

Clean the re-bar and 
coat with an anti-corrosion compound. The surface should be rough when the 
chipping process is f inished. Next, mix a repair batch of Portland type 2 
cement with f ine, sharp masonry sand in a one to two ratio. Add latex bonding 
addit ive to bring the repair material to a stif f, plastic consistency. Dampen the 
exposed concrete of the column with water, a whitewash brush works well for 
this, then use a rubber f loat to pack the patch material into the spalled area. 
Pack the material t ightly so that there are no voids in it , shaping it with the 
rubber f loat to a smooth surface matching the column’s shape. Allow it to 
begin to set (harden), at normal temps and humidity, about 2 hours. After the 
patch has taken its init ial set, dampen your rubber f loat and ‘ ’rub’’ the patch in 
l ight, circular motions unti l the patch matches the texture of the rest of the 
column. 
  

COLUMNS SPALLED CONCRETE EXPOSING RE-BAR 



 

 

BESSER MUSEUM FOR NORTHEAST MICHIGAN 

8 

 
 
 
 
 

 

 
 

 
FIGURE 4 NORTH ELEVATION COLUMNS REQUIRING REPAIR 

 

COLUMN TO WALL   
Remove the existing caulk and replace with new.C  
 

 
  

FIGURE 3 SOUTH ELEVATION COLUMNS REQUIRING REPAIR
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WINDOWS AND DOORS: 

Remove existing caulk and replace with new. (note: where windows are being covered with 
either new masonry or panels this need not be done) 

PLANETARIUM CUPOLA 

The hard panel walls are in fairly good condition, however many of the columns are spalling 
and exposing re-bar. Power wash and reseal and/or paint the panels and soffits. The 
columns with spalling shall be repaired by same methodology as columns at the ground level. 
Caulk where the columns meet the hard wall panels. As with the at grade level, this portion of 
the building needs to be power washed, any spalling concrete repaired and joints between 
hard panels and columns and any penetrations need to be recalled. The entire exterior 
surfaces need to be sealed and or painted as appropriate. 

 

 

   

 

 

 

 

 

 

Cu 
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SOFFITS 

Soffits shall be power washed and re-painted.  

 

 

 

 

 

 

 

 

 

 

 

HARDWALL PANELS 

Where hard wall panels are shall be cleaned, and sealed. All joints and penetrations shall be 
re-caulked (old caulk to be removed. 
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ROOF: 

The roof is currently not experiencing any leaks but it has poor drainage in some areas 
resulting in ponding. Additionally, the roofing is approximately 20 years old and re-roofing 
should probably be considered at some time. It is recommended that when re-roofing all 
roofing and any insulation be removed to the deck. Then a tapered insulation system could 
be installed creating positive drainage to the roof drains. A thermoplastic TPO roofing 
membrane, mechanically fasted (or fully adhered) is recommended (such as Duro-last.)   

There is an expansion joint that needs to be repaired under the east wing overhang. 

 

  

ROOFING CONDITION. INSUFFICIENT SLOPE TO DRAIN TO ROOF SUMPS

EXPANSION JOINT IN NEED OF REPAIR
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MAIN ENTRY STAIRS, PORCH AND PLANTERS ON SOUTH ELEVATION 

 

 

 

 

 

 

 

 

 

 

 

 

The front entry patio/deck, shall be power washed. Caulk removed from cracks and replaced 
with new. Caulking where deck meets walls shall be removed and replaced with new.  The 
granite steps shall be removed, and reshaped and re-installed in new full mortar be. Another 
option would be to remove the steps and replace with new cast concrete steps.  

The hand rails are in poor condition and they should be removed and replaced with new 
railing and handrails meeting current barrier free rules. Code might require an additional 
railing at the center point of the stairs. 

The concrete side walk in front of the entry is in poor conditions and should be replaced. 

The planters in front of the museum on the south elevation are being retained.  They could 
just be cleaned the limestone caps replaced with new or with cast concrete or stone. 
However, due to the presence of some water penetration into the basement in the area of the 
South east corner of the building and is recommended to remove the planters and excavate 
to permit new waterproofing on the below grade walls. The planters could then be reinstalled.  

The existing ramp is in extremely poor condition (Both the concrete and the railings) The 
ramp also does not meet barrier free rules.  The ramp and railings need to be completely 
replaced. Options would be to rebuild in a similar configuration (but meeting the barrier free 
rules) or design a more aesthetic and user-friendly ramp incorporating planters, benches and 
landscaping. (see proposed drawings) 



 

 

BESSER MUSEUM FOR NORTHEAST MICHIGAN 

13 

 

PROPOSED MAIN ENTRY/APPROACH REMODEL 
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DETAIL OF ENTRY APPROACH AND NEW RAMP 
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AREAWAYS/PITS AND PLANTERS ON THE WEST AND EAST ELEVATION. 

On the east and west elevations there are planters and pits /areaways. The pits allow light 
into the lower level, but are also a source for collecting dirt, animals that may fall in and 
insects and moisture. Most of the spaces along the perimeter are being used as storage 
areas and natural light is not beneficial. It is proposed to close up the pits (areaways) and 
eliminate the planters and have the ground slope away from the building for better drainage.  
While this is being done the below grade areas will be infilled with cmu and waterproofed. 
New drainage tile should also be installed. As the windows along the East elevation have 
been covered over on the interior for gallery space, it is proposed to cover over the glass on 
the exterior below and above grade as well..  

 

EXISTING EAST ELEVATION 

 
EXISTING WALL SECTION AND SCHEMATIC CONCEPT FOR INFILL 

  



 

 

BESSER MUSEUM FOR NORTHEAST MICHIGAN 

16 

Several options are available: 

1. The window framing could be left exposed and insulated metal panels matching the 
bronze color could be installed (or contrasting color could be selected 

 

PROPOSED EAST ELEVATION OPTION A 

2. The exterior could be covered (clad) in masonry with insulation behind the block. The 
block could then be covered with a stucco like finish similar to the columns. 

 

PROPOSED EAST ELEVATION OPTION B 

3. The exterior could be covered (clad) in masonry with insulation behind the block. The 
block could then be covered with smooth finish and murals painted on or applied to it. 
the columns. 

 

PROPOSED EAST ELEVATION OPTION C 

  



 

 

BESSER MUSEUM FOR NORTHEAST MICHIGAN 

17 

INTERIOR: LOWER LEVEL 

As previously bullet pointed, the interior lower level is being reviewed for various concerns. 
Among the concerns are: 

 Protection of the collections from water damage. (Initial concept proposed by museum 
was to consider eliminating the sprinklers in the lower level 

 Poor space utilization and spatial relationships 
 The light well /pits that bring daylight into areas not suited for daylight and permits 

intrusion of insects. (This is discussed in more detail in the section on the exterior). 
 Poor environmental/humidity controls suited to the artifacts/collections being stored. 

FIRE SUPPRESSION 

There is concern that failure of the fire suppression system could result in significant damage 
to the collections. This concern is founded on the previous experience of a sprinkler head 
failing (In the upper gallery) and the basement flooding. This happened during a period when 
the museum was unoccupied and there was no notification system. Since that time, the 
system was upgraded to include a notification alarm that will send an alarm to remote 
locations should a sprinkler head be activated. 

It is rare that sprinkler systems have false activations or failure of a head. It is a fact that 
should a fire ignite in an unprotected space, it is most likely that the entire contents of that 
space will be damaged or lost.  When sprinkler systems are activated, it is only the head over 
the source that initially activates, if the heat or fire increases or spreads then more heads are 
activated. The entire system does not suddenly start spewing water. 

The concept of eliminating the sprinklers and dividing the lower level into fire rated 
areas/rooms was considered but determined not to be an optional solution for various 
reasons including: 

 Elimination of the fire suppression would pose a greater risk to life safety. 
 Eliminating the fire suppression would be a code violation 
 Eliminating the fire suppression puts the collection at a higher risk of damage and or 

total loss due to fire. (See appendix for articles relating museum losses due to fire) 

In the opinion of RSSA the best option is to keep the current fire suppression system intact 
and then take various steps to better protect the collections. 

 The current system installed is aging and while it is tested annually, it is time to have a 
complete survey performed to inspect all joints, condition of piping and sprinkler 
heads. 
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 The ceilings in the lower level are rather low and large objects are often moved around 

the spaces. For this reason, it is recommended to do the following 
o In areas not open to the public, all sprinkler heads should be protected with 

cages protecting them from impact 
o In public areas, where aesthetics is a concern, recessed or flush mounted 

sprinkler heads could replace the existing 
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EXAMPLES OF SPRINKLER HEAD CAGES 

Another step to make to better protect the collects is to relocate items so they are not directly 
under sprinkler heads and to store them in storage units that afford more protection from the 
sprinklers this could include: 

 Enclosed cabinets 
 Shrouding objects with plastic waterproof tarps 

In conclusion, from a professional point of view eliminating the sprinkler system is not a viable 
option and not recommended. 

(SEE APPENDIX A, EXHIBITS 1,2 AND 3) 
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REALLOCATION OF SPACE 

The existing floor plan and its current use of space was reviewed with the museum director 
and staff. It was desired to make better use of the space for storage of collections, intake, 
workrooms and public accessed spaces. Aspects that were considered were adjacencies, 
code and egress measures and better preservation and storage of collection. For the storage 
areaS, it was desired to eliminate the natural light and exposure to external elements as they 
are detrimental to the collections.  

 

EXISTING FLOOR PLAN WITH DEMOLITION 



 

 

BESSER MUSEUM FOR NORTHEAST MICHIGAN 

21 

In reallocating the space, it was desired to create a logical flow for intake and exhibit prep. 
The intake and workspace are proposed to be located in the existing animal exhibit which will 
be relocated to storage areas when not on display. The proposed intake and exhibit prep 
area will be located in the southwest corner of the lower level with access from exterior stairs 
and the elevator. 

It was desired to create an isolation room where items could be stored for a period of time 
examine for mold, mites, insects, etc. that could be detrimental to existing collections, prior to 
installation in the museum. Accompanying this would be a freezer or freezers, either walk in 
type, upright of chest style. These would enable the museum to place items in the freezers to 
kill insects, mold, etc..  

The existing workshop is currently a space that opens to a circulation corridor and is opposite 
all of the incoming utilities, phone system, and other controls. This is an area that creates 
dust and at time vapor that are potentially hazardous. This area needed to be separated and 
have a good ventilation system. It is proposed to enclose the space with a wall on the west 
side and remove the partition on the east side that separates it from the existing furniture 
storage which is to be relocated. This area will need to have any penetrations through the 
wall and the joint at the ceiling caulked. Ideally this space will have good ventilation and 
exhaust to the building exterior. (See Mechanical Section) 

The existing classroom in the northeast corner will become artifact storage. The sink will be 
retained; however, it will be enclosed into a small storage room.  As discussed in the exterior 
renovation portion of the study, the windows will be closed up and the pits/areaways filled in. 
A good waterproofing and sub-surface drainage system will be installed.   

Artwork storage will now be located in a space that encompasses what was previously two 
smaller rooms for artwork storage. The third small artwork storage area will be allocated to 
furniture storage. The concept is to combine maximum areas for storage of similar artifacts 
and collections to better address appropriate humidity controls for each type of collection 
appropriate humidity controls for each type of collection. 

The Founders Room will remain and will be a multi-purpose public space. The windows will 
be eliminated. 

The library and archive will remain in the same location and will be redesigned to better utilize 
the space. It is desired to increase the functionality of the space as well as enhance the 
aesthetics as this is also a workspace where there may be meetings. Ideas are to install new 
flooring, better lighting, shelving that will better protect he books and documents both for 
accessibility and protection from elements such as light and water. A detailed design of this 
space would be done at a later date as a special project.  This is a space where it should be 
considered to upgrade the lighting as well as the sprinkler heads type. 



 

 

BESSER MUSEUM FOR NORTHEAST MICHIGAN 

22 

Additional spaces are allocated for seasonal décor and educational materials. The items 
stored in these spaces do not have historical value and are in spaces requiring less 
protection and humidity control. 

The public exhibit space will remain as currently allocated. It is recommended to either 
upgrade to recessed sprinkler heads or install cages over the heads as this is an area where 
bulky items may pass through and with the relatively low ceiling height would be susceptible 
to damage. 

The floor plan below is color coded to demonstrate the different types of space use. 

The plans for the lower level require little modification in terms of architectural elements, 
although it is tied to the eventual exterior remodeling which would eliminate the pit/areaways. 

The biggest change will be the introduction of a system providing better temperature and 
humidity controls. (This will be discussed in the Mechanical Chapter) 

 

PROPOSED LOWER LEVEL 
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INTERIOR: LOWER LEVEL MECHANICAL 

Mechanical Systems Preliminary Assessment: 

 Current HVAC system design is a constant volume air flow system with both hot water 
and chilled water coils.  It has hot water zone coils for heating control of different areas 
of the building.  Cooling is achieved through the common supply from the unit.  (re-
heat coils add heat to interior zones to avoid over cooling). 
 

 Because of the system design it has limited ability to control the humidity levels though 
out the building (any control of humidity is building wide only). 
 

 There are no Individual environmental/humidity controls suited for the needs of specific 
artifacts/collections being stored. 
 

 The HVAC duct work systems need to be cleaned. 
 

 The chiller is beyond its life and needs to be replaced. 
 

 Boilers need to be replaced. 

Specific recommendations: 

1. An Energy Use evaluation will be done for the building to establish a baseline of its 
energy usage.  Once that is established, it will be used to determine the economics of 
different HVAC modifications and the cost benefit of each modification. 
 

2. Because the entire building requires humidity control it is recommended that a 
Dedicated Outside Air Supply unit (DOAS) be installed (ground mounted).  This unit 
will provide outside air for the main air handler through the existing intake louver 
opening.  The quality of the air will be adjusted for Temperature and Humidity to 
maintain a building setpoint.  (The quantity of air will be adjusted to space specific 
space control). 
 

3. Requirements (temperature, humidity, etc.) shall be established for each space.  Taps 
from the DOAS will provide minimal ventilation (fresh air) for artifact storage areas.   
Individual HW/CW air handling units for; 

 Artifact Storage (2&3) 
 Art Work Storage (5) 
 Furniture Storage (6) 
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4. The main Air Handler shall remain in service with the DOAS unit to provide a baseline 
space control. 
 

5. Replace chiller and service all associated items. 
 

6. Replace Boiler and service all associated items. 
 

7. Replace building controls. 

Suggested timeline for Mechanical Work: 

 Pull together a set of design documents (Arch and MEP) 
 Plan the phasing of the designs 
 Install DOAS unit to get some control of building Temp. and Humidity. (along with 

space reallocation) 
 Replace chiller 
 Replace boilers when it makes sense 
 Install Controls Front end and Backbone (something to build on) 
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PRIORITIES: POSSIBLE ORDER OF WORK 

As with any study looking to improve a facility, it is not uncommon that one must consider 
performing the corrections and changes over a period of time as funding becomes available.  
Therefore, we need to step back and prioritize what must come first and then look at 
associated costs. 

A number one priority must be maintaining the integrity of the building envelope. This also 
may be done in various stages. 

PRIORITY #1: THE REPAIR OF THE EXTERIOR COLUMNS. This is the first item that must 
be corrected even if no other work is to be done on the building. 

A complement to this repair would be the re-caulking of all doors and windows, and re-
coating and/or ceiling of all exterior materials and finishes. This should be done even if none 
of the other exterior work is done. 

PRIORITY #2: LEAK INTO THE LOWER LEVEL IN NORTHWEST CORNER 

This correction requires the removal of at least part of the planter in order to expose the wall 
all the way to the foundation in order to reinstall new waterproofing and a new section of 
perimeter drain tile. Ideally this would also be done when the ramp is being replaced and the 
best option would be to remove the entire planter, waterproof all exposed foundation, install 
new drain tile and the re-build the planters 

Another potential source of water entry seems to be coming up from below the floor. The best 
opinion as to why this is occurring is that the drain tile that goes from the drain at the bottom 
of the exterior stairwell and passes under the building slab is cracked and/ or filled with 
sediment and under certain conditions cannot drain sufficiently fast enough and backs up into 
the building. It would be advisable to install a new drain that stays on the exterior of the 
building. Prior to performing such work, a video should be taken of the drain line to verify 
whether it is blocked and or cracked.  
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PRIORITY #3: MAIN ENTRY INTO BUILDING AND ENTRY RAMP 

While this item is not a priority in terms of better protecting the collections and maintaining the 
integrity of the building envelope, which is critical in the protection of the building contents; it 
is however the first impression visitors have of the Museum. Additionally, the condition of the 
approach sidewalks is poor, presenting a trip hazard. The ramp is deteriorating and the 
railings on both the ramps and stairs are in extremely poor condition. The ramp does not 
meet barrier free rules and should be rebuilt to conform to current standards. Additionally, this 
presents the option to configure the ramp in a more aesthetic and not purely functional 
approach as well as providing a more direct entry for visitors in need of utilizing the ramp. 
Rebuilding of planters on south elevation. Waterproofing of the foundation and new drain tile. 

 

PRIORITY #4: REALLOCATION OF SPACE IN THE LOWER LEVEL ALONG WITH NEW 
HUMIDITY AND VENTILATION CONTROLS 

This is basically a 2-step process. While achieving better humidity and ventilation control is 
perhaps the highest priority in preserving the collections, it cannot be implemented until the 
space is reallocated per the proposed remodeling. 

PRIORITY #5: REMOVAL OF THE PIT/AREAWAYS  

This is a major step in protecting the collections in the lower level. It will also have a dramatic 
impact on the appearance of the East and West building Facades. It also eliminates a 
potential fall hazard. 

PRIORITY #6: SURVEY OF SPRINKLER SYSTEM AND MODIFICATIONS TO SPRINKLER 
HEADS  

Sprinkler system survey and sprinkler head replacements, change of types and/or installation 
of cages in impact prone areas. 

PRIORITY #7: RE-ROOFING  

While the current roofing appears in good condition and Is not showing evidence of leaking, it 
is nearing the end of its warranty and possible lifetime. It would be prudent to plan for 
budgeting the re-roofing. 
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BUDGETARY ESTIMATES 

The following estimates are budgetary and could vary based on time frame, bidding 
environment and total scale of projects. It should be kept in mind that the estimates are 
based on the study and average costs based on project history and industry standards, but 
do not represent a contractor bid based on actual materials take-offs and labor. These costs 
are based on schematic concepts of the proposed work and not construction documents 
It should also be anticipated that costs might increase every year by about 10%. 
 

PRIORITY #1: The repair of the exterior columns, re-caulking of doors and windows, 
resealing and/or new coating on panels, soffits and columns. 

CONSTRUCTION ESTIMATED AT: $220,800.00  

A&E FEE ESTIMATED AT: $11,000.00 

PRIORITY #2: The repair to eliminate leak in the northwest corner. with only partial removal 
and rebuild of planter including video of tile line to verify integrity. 

CONSTRUCTION      ESTIMATED AT: $23,000.00  

A&E FEE ESTIMATED AT $4,000.00 

PRIORITY #3: Main Entry (south). Replacement of ramp, stairs, railing, planters, 
waterproofing foundation, replacement of concrete entry from parking lot and rebuild of 
sidewalk from west parking lot as required. 

CONSTRUCTION ESTIMATED AT: $230,800.00  

A&E FEE ESTIMATED AT $22,000.00 
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PRIORITY #4: Lower Level interior reallocation of space and new ventilation humidity 
controls. 

ARCHITECTURAL LOWER LEVEL SPACE REALLOCATION:  

ARCHITECTURAL CONSTRUCTION ESTIMATED AT: $180,100.00 

HVAC/SPACE ENVIRIONMENT CONTROLS: 

HVAC TRADES: CONSTRUCTION TOTAL ESTIMATED AT: $247,400.00  

ENERGY USE EVALUATION:  $5,400.00 

DEDICATED OUTSIDE AIR SUPPLY UNIT (DOAS):  $30,000.00 

INDIVIDUAL HW/CW AIR HANDLING UNITS FOR; 

ARTIFACT STORAGE (2&3), ART WORK STORAGE (5), FURNITURE 
STORAGE (6): $9,000 X 4EA, TOTAL: $36,000.00 

REPLACE CHILLER/SERVICE (includes demo and disposal):  $41,000.00 

REPLACE BOILER/SERVICE (includes demo and disposal): $35,000.00 

REPLACE BUILDING CONTROLS: $80,000.00 

VENTILATION FOR WORKSHOP (hood w/ exhaust and make-up air): 
$8,000.00 

ISOLATION ROOM (own system): $12,000.00 

TOTAL CONSTRUCTION FOR LOWER LEVEL INTERIOR SPACE 
REALLOCATION AND HEAT AND HUMIDITY CONTROLS: $427,500.00  

A&E FEE (including (MEP) ESTIMATED AT $42,700.00 

PRIORITY #5: EXTERIOR EAST WEST AND PARTIAL NORTH ELEVATIONS 

Removal of areaways/pits and infill of windows. Cost will vary depending on option selected. 

OPTION 1: ALL CONCRETE BLOCK WITH SMOOTH STUCCO TYPE FINISH 

CONSTRUCTION ESTIMATED AT: $160,200.00  

A&E FEE ESTIMATED AT $15,000.00 
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OPTION 2: ALL CONCRETE BLOCK WITH SMOOTH STUCCO TYPE FINISH AND 
MURALS 

CONSTRUCTION ESTIMATED AT: $160,200.00 PLUS $10,000.00- 15,000.00 FOR 
MURALS  

OPTION 3: INFILL WITH MASONRY BELOW GRADE AND INSULATED METAL PANELS 
SET IN EXTING WINDOW FRAMING ABOVE GRADEALL CONCRETE BLOCK WITH 
SMOOTH STUCCO TYPE FINISH 

CONSTRUCTION ESTIMATED AT: $162,100.00 

A&E FEE ESTIMATED AT $16,000.00 

PRIORITY #6: Survey of sprinkler system and head replacement or cages.  

CONSTRUCTION ESTIMATED AT: $10,000.00 (assumes piping does not require 
replacement or repairs) to $120,000 to replace piping and new sprinkler heads 

A&E FEE ESTIMATED AT $2,000.00 – 10,000.00 

PRIORITY #7: Re-roofing with membrane roofing (Duro-last) with tapered insulation new 
drains and fascia.> remove existing roofing to deck. 

CONSTRUCTION ESTIMATED AT: $210,000.00  

A&E FEE ESTIMATED AT $16,800.00 

 

TOTAL OF ALL PROPOSED IMPROVEMENTS 

ESTIMATED AT: $950,000.00 - 1,359,880.00 

TOTAL ESTIMATED PROFESSI0NAL DESIGN FEES: $95,000.00 - $135,000.00  

(This does not include furnishings such as cabinetry, shelving, or lighting upgrades. It also 
assumes sprinkler system might only require minor repairs and sprinkler head replacements) 

Current industry trends for new construction of museums in the mid-west averages  
$278.00 per sq. ft..; Thus, replacing the existing museum with new construction and the same 
square footage would most likely run around $8,000,000.00 
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July 24, 2019 
 
 
 
Susan Edwards 
Alpena, MI 
edwardss@rsscott.com 
 
 
RE:  Besser Museum in Alpena, MI 
         
 
Dear  Susan, 
 
I have reviewed the information in your letter and have several comments to offer.  The 
information that I provide is based on what I am able to discern from your comments and the 
plans that were included.  To do a complete evaluation, it would be necessary to visit the site and 
inspect the existing system.  The plans are dated 1964, so I am making an assumption that the 
Fire Protection System was installed around that time.  It appears to be a pipe schedule wet 
system.  If the sprinkler heads are original, they have exceeded their 50 year lifespan and need to 
be replaced.  A museum is normally considered an A-3 occupancy according to the Michigan 
Building Code.  Section 903.2.1.3 lists the three conditions requiring Fire Sprinklers in an A-3 
occupancy.  Condition 3 reads “The fire area is located on a floor other than a level of exit 
discharge serving such occupancies”.  This appears to be driving the requirement for sprinklers 
in the basement of this facility.  With that in mind it is surprising that the building inspector 
suggested deactivating parts of the system.  While it is true that a false activation of the sprinkler 
system is capable of causing damage, the effects of a fire are capable of even greater damage.  A 
properly installed and maintained fire sprinkler system and corresponding fire alarm system is 
a very reliable method of protecting the building, contents, and occupants.  The comment “to get 
stuff away from the sprinkler heads” is of no value.  A proper system is designed to provide 
coverage over the entire floor area - keeping in mind that only sprinkler heads activated by the 
heat of fire will actually flow water (what you see on TV is mostly fiction). 
 
Now that we have went through some of the background information, it is time to discuss 
different system options: 

 A Wet system (like what they have) is the most basic type of system.  A Wet system is 
also the cheapest and most common system.  For many occupancies it provides a good 
value and, as mentioned, is reliable if properly installed and maintained.   

 A Dry system is used in areas where freezing temperatures are encountered.  Air is 
maintained in the pipes instead of water - until a fire occurs.  A Dry system would add 
cost, add maintenance, and not provide any additional benefits in this situation. 
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 A Single-Interlock  or Double-Interlock Preaction system is the system of choice for a 
museum or similar occupancy where there are irreplaceable archives and  accidental 
water damage is a major concern.  A Preaction system is similar to a Dry system in that 
the system is charged with air instead of water.  The difference is in the releasing 
mechanism.  In a Preaction system there is a network of initiating devices (such as smoke 
detectors or heat detectors) installed throughout the protected space.  It takes two events 
to occur before water will flow out of the system - a sprinkler head has to activate and an 
initiating device has to activate.  If only one or the other events were to occur, a trouble 
alarm would be triggered, but no water would flow out of the system.  The difference 
between the Single-Interlock and the Double-Interlock has to do with when the piping 
fills with water.  There are pros and cons to each type, but both are extremely effective at 
protecting valuables from accidental water damage.  The tradeoff is cost - a Preaction 
system is the most expensive of the three systems listed.  

 
In summary, a properly installed and maintained Fire Protection system is necessary to provide 
protection in the event of a fire.  A complimentary Fire Alarm system and properly trained 
personnel are the other requirements to make the system as effective and reliable as it can be.  
Hopefully this has provided a brief insight into the available options.  Please contact us if you 
want to discuss anything in more detail, or would like informational materials.  
 
 
 
Sincerely, 

 
Gregory J. Dittenber 
Jimco Fire Protection 
 



8/29/2019 Automatic Sprinkler Systems for Museums – Canadian Conservation Institute (CCI) Notes 2/8 - Canada.ca

https://www.canada.ca/en/conservation-institute/services/conservation-preservation-publications/canadian-conservation-institute-notes/automatic-sprin… 1/7

Home  Culture, history and sport  History and heritage  
Museology and conservation  Preservation and conservation  
Conservation tools and resources  Conservation and preservation publications  
Canadian Conservation Institute (CCI) Notes

> >

> >

> >

>

Automatic Sprinkler Systems for
Museums – Canadian Conservation
Institute (CCI) Notes 2/8
(PDF (Portable Document Format) Version, 1.33 MB (Megabyte))

CCI (Canadian Conservation Institute) Note
2/8 is part of CCI (Canadian Conservation
Institute) Notes Series 2 (Preventive
Conservation)

Introduction

The myths that caused museum  staff to fear water damage from sprinkler
systems have gradually been debunked. Contrary to notions that sprinkler
heads activate all at once, they do so only as required, one by one, and
usually one to three sprinklers are sufficient to control a fire. They are not
activated by smoke, only by heat (normally between 57 and 77°C). Sprinklers
cause much less water damage than do fire department hoses. They deliver
water at the rate of approximately 113.75 L (litres) (25 gallons) per minute at
the seat of the fire, whereas fire department hoses deliver about 10 times
that amount, with extreme pressure directed in a general area of the fire, at
times damaging more collections than necessary. Sprinkler systems are
currently the most effective means available to protect collections from fire
and more museums are installing them than ever before. Selecting the best
sprinkler system can be a daunting task for any museum manager. This
Note provides important information to help museum staff make the right
choices from the beginning.

System Reliability

The reliability of sprinkler systems is quite impressive. According to the
National Fire Protection Association (NFPA), from 1897 to 1969, sprinkler
systems provided satisfactory performance in almost 96% of fire incidents
in over 80,000 fires involving sprinklers. Furthermore, Australian Fire
Protection Association statistics reveal a 99.5% reliability rate based on all
fires involving sprinkler systems in Australia and in New Zealand from 1886
to 1968.  Most failures could have been prevented through good design
and maintenance practices. Lack of water as a result of closed valves, partial

†
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sprinkler protection (e.g. basement level only), inadequate water supply due
to poor design calculations, freezing, and extensive dry-pipe systems are
some causes of system failures. Reliability can theoretically exceed 99%,
which is probably as high or higher than the reliability of any fire protection
system.

Systems

Some museums have installed elaborate sprinkler systems designed to
reduce the risk of water damage. On/off sprinklers, pre-action systems, and
cycling systems are some examples. They are very expensive to purchase
and to install, are often a maintenance nuisance, and are less reliable than
conventional wet-pipe systems. A case in point is the U.S. Library of
Congress experience. Approximately 1800 on/off sprinklers had to be
replaced by conventional sprinklers in the book stacks of the Adams and
Jefferson buildings because of a rare manufacturing defect. Expectations of
reduced water damage may have been exaggerated, because on/off
sprinklers opened by fire must operate for a minimum length of time before
shutting themselves off. Whether they flow for 15 or 25 minutes will not
substantially alter the amount of water damage to collections located in the
fire area. This opinion is supported by the National Research Council of
Canada in testing on/off sprinklers for the National Library of Canada. Pre-
action and cycling systems are not recommended for museum collections
because they totally depend on a fire detection system to activate. The
danger of accidental water discharge is often exaggerated. Sprinklers are
very rugged, and are made to withstand far greater water pressures than
required. Special systems are not required to protect collections against
water damage.

The most reliable sprinkler system on the market today is the traditional
wet-pipe system. It is fast, effective, simple to maintain, and relatively
inexpensive. Some museums are still reluctant to install wet-pipe systems
because the piping contains water. They fear water could discharge
accidentally if a sprinkler becomes defective or is struck. This fear is not well
founded and is certainly not based on museum experience or sprinkler
malfunction records. It has been estimated, based on sprinkler leakage loss
reports, that the chance a sprinkler will open accidentally because it is
defective is less than 1 in 16 million installed sprinklers per year.  Sprinkler
systems are designed to withstand a pressure of at least 3448 kPa
(kilopascals) (500 psi (pound force per square inch)) without injury or
leakage.  Proper installation methods can make accidental activation just
about impossible. Water-filled piping also has advantages: water curtails the
pipe rust and scale normally found in dry-pipe systems (Figure 1), and wet-
pipe systems do not depend on air exhaust valves, dry-pipe valves, or fire
detection systems to deliver water.

3
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Figure 1. Sediment in dry-pipe system with a wire cage protecting the
sprinkler above the pipe.

Dry-pipe systems are not recommended for protecting collections because
they are slower and have a higher failure rate than wet-pipe systems. The
slower response time can result in greater fire spread, requiring the
eventual opening of more sprinkler heads and more water being
discharged. Another argument against dry-pipe systems is pipe rust and
scale build-up, because scale and sediment can cause serious damage to
collections. This build-up is caused mainly by oxygen and moisture in empty
pipes, and is increased by moisture and condensation from room humidity,
the air supply drawn by the dry-pipe air compressor, wetting of pipe walls
when the dry-pipe valve is tripped accidentally or during a fire, and when
full-flow trip tests are carried out. Piping can be filled with nitrogen to
reduce rust and scale, but this adds to the initial cost and becomes another
maintenance issue. A dry-pipe system should be installed only where
interior heat is not adequate to prevent water freezing in the system.

Micromist sprinkler systems are presently being developed. They work on
very high pressure and discharge a fog-like mist throughout the room. Tests
at the University of Maryland indicate fires can be suppressed very
effectively with just a few gallons of water.  Micromist systems fight fires by
cooling, displacing oxygen, and reducing heat transfers between flames and
nearby objects. Systems and installation costs are expected to be similar to
standard wet-pipe sprinkler systems. Approved systems and standards
should be available for museum installations in 1998. One should keep in
mind that a debugging period of a few years is well worth considering
before proceeding with any new system.

Criteria to Consider

The following criteria should be considered when installing an automatic
sprinkler system in a museum. (This section may provide guidance to
architects and engineers hired to design systems for museums.)

Designer: Although some sprinkler firms have knowledgeable sprinkler
designers on staff, it is preferable to use the services of a competent
professional engineer registered in the province of installation. This offers a
non-biased representation during the design, inspection, and testing stages.

5
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Design: The system should be designed, installed, and tested in
conformance with NFPA (National Fire Protection Association) 13, Standard
for the Installation of Sprinkler Systems. Hydraulic calculations are
recommended in most cases. Some installations should be based on
performance tests. Protection for mobile shelving is an example.

Systems: Sprinklers should be installed in every room throughout the
building; partial fire protection is not adequate. A wet-pipe system should be
installed in all heated areas and a dry-pipe system (instead of a glycol
system) in areas subject to freezing.

Zone valves (shut-off valves): Zone valves should be located so they are
visible and easily accessible. Installing them at floor level, i.e. 1.2–1.5 m
(metre) (approximately 4–5 feet), rather than ceiling level (as is usually
done) allows the water to be stopped promptly after suppression of the fire.
In one known case, excessive water damage occurred in a national museum
because staff and firefighters could not quickly locate sprinkler valves.

Sprinkler valve room: Sprinkler valves and other peripheral sprinkler
equipment, such as an air compressor in a dry-pipe system, should be
located in a separate room dedicated to this purpose. This room should be
identified with a sign on the door reading "SPRINKLER VALVE ROOM." The
door should never be locked, and the room should not be used for storage.
Valves should be permanently labelled for quick and easy identification. A
sprinkler zone plan should be prepared and made available to firefighters
upon their arrival.

Water density: It should be based on the type and amount of artifacts
expected on a room-by-room basis, or projected collections in temporary
exhibit rooms. For example, combustibility ratings, rates of heat release,
storage height, and the presence of flammable and combustible liquids
should all be considered.

Mobile storage: Mobile storage is often used in collection and archive
storage rooms, and in research and library rooms. Density calculations
should take into consideration dense fuel loads created by higher quantities
of artifacts, minimum clearance space between shelving, and the type of
mobile storage system installed. Automatic fire mode features that leave a
minimum space of 10 cm (centimetres) (4 in. (inches)) between each module
should be considered. This space can help sprinklers suppress fires by
providing an opening for water to reach fires inside the shelving.

Piping: Schedule 40 or equivalent steel piping is acceptable in most wet-
pipe systems. Galvanized piping is recommended for dry-pipe systems.
Thermoplastic and copper piping is recommended in areas where
installation may be difficult, such as in historic house museums.
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Sprinkler protection: To reduce the risk of damage to sprinklers, upright
(Figure 1), recessed (Figure 2), or sidewall (Figure 3) sprinklers should be
installed rather than pendent sprinklers. If pendent sprinklers are located in
areas where they could be subject to damage, wire cages (Figure 1) should
be installed over them.

Figure 2. Concealed sprinkler. Cover plate drops when heat is applied.

Figure 3. Sidewall sprinkler.

Fire department connections: Ordinary covers should be provided on
exterior fire department connections. Brass covers are attractive items that
bring a fair return at the scrap yard. These are often found to be missing
during site visits leaving connections unprotected for long periods, or until
needed. It is not unusual to find rubbish, such as pop cans, rocks, and paper,
blocking connections when covers are missing.

Conclusion.

Automatic sprinkler systems are the best means known today to protect
collections from fire and from water damage caused by fire department
hose line operations. Sprinkler systems are rugged and are not nearly as
prone to water leaks as plumbing and drain pipes (Figure 4). Wet-pipe
systems are recommended in most applications. Sprinklers can be installed
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so as to prevent accidental activation caused by mechanical injury.
Installations should be designed to meet special needs to protect
collections.

Figure 4. Water leak from plumbing pipe.
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Drone view of the remnants of Rio de Janeiro’s treasured National Museum
Mauro Pimentel/Getty Images

On Sept. 2, a ire burned for more than ive hours in the halls of the National Museum of Brazil, reducing the 200-
year-old building to a charred husk. Described by a candidate in the country’s upcoming election as “a lobotomy in
Brazilian memory,” the extent of the ire’s damage won’t be fully known until salvage e orts are completed, but it’s
estimated that almost 90 percent of the museum’s collection of 20 million items was at risk of irreversible loss. In a
piece for the Atlantic, sta  writer Ed Yong describes in devastating detail what we know to be lost at this point,
including the last remaining audio recordings of languages no longer spoken, ive million butter lies in the
etymology collection, and an irreplaceable collection of pterosaur fossils.

What makes the unquanti iable loss more tragic is that by all accounts it could have been prevented. According to
the New York Times, as of 2004 the museum didn’t even have a ire suppression system, and concerns about the
museum’s susceptibility to ire had been raised since the 1950s. The most recent, a citizens compliant iled on July
27, “included photos and pointed to speci ic hazards like the use of lammable plastic on the roof, uncovered wires,
and other evidence of jury-rigged wiring.” In June a inancing plan with the state-run bank BNDES was announced
and money apparently disbursed to install “an adequate ire safety system,” but it’s clear those changes hadn’t yet
been implemented.

One of the challenges of designing systems for buildings like the Museum of Brazil is balancing the fear of ire itself
with the damage that typical ire suppression systems like sprinklers can in lict on precious artifacts. But according
to the experts I spoke with, that balance can really only be considered post-mortem. “In many cases after a sprinkler
system controls a ire, people focus on the extent of water damage because the ire damage is controlled by the
sprinkler system,” Frederick W. Mowrer, the director of the ire engineering programs at California Polytechnic State
University, said in an email. “What they may fail to consider is how much more extensive the ire and water damage
would be without the sprinkler system, as in the case of the Brazil Museum ire.”

In other words, water damage can only be lamented when the collections in question haven’t been burned to the
ground. According to Robert Solomon, director of building ire protection codes at the National Fire Protection
Association, the ire suppression and safety systems for museums are generally the same as any other building.

ADVERTISING
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While engineers installing the systems might take aesthetic continuity into account, using copper rather than black
steel for overhead sprinkler pipes in historical buildings, the principles remain the same. “We found over the past
180 years or so that automatic ire sprinkler systems are super-e ective at controlling and containing the ire, and
that means I’m going to minimize my property damage,” he explained.

Most major cultural institutions like the Louvre or the Met would have an automatic sprinkler system installed,
especially since there are experts on sta  who are already trained in restoring artifacts and paintings that have
su ered damage from the elements. The real collections in trouble are those are that are underfunded or struggling
to keep the lights on, Solomon said. Those wouldn’t have the resources necessary to upgrade older ire protection
systems or to repair electrical infrastructure that could spark a ire. While it’s been a few years since a museum the
size of the National Museum of Brazil su ered a tragedy like the one we saw this weekend, smaller museums
housed in historical buildings go up in lames far more often. With each of these preventable—or at least
containable—tragedies, it’s not just property we lose, but invaluable pieces of the human experience. 
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