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INTRODUCTION 
 
 
The following structural report and recommendations are for the inspection work conducted on 
the Reverberatory Furnace Smokestack at the former Quincy Smelter Facility in Franklin 
Township, Houghton County, Michigan. 
 
This inspection is being done in preparation for the asbestos removal project being done by 
Environmental Quality Management, Inc. (EQM). Since the asbestos removal work is being 
done within the smokestack’s fall radius, this structural inspection is being done as a safety 
precaution.  
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SCOPE OF WORK AND INSPECTION PROCEDURS  
 
 
U.P. Engineers & Architects, Inc. was retained by EQM to perform a structural inspection on the 
existing smokestack for the Reverberatory Furnace at the former Quincy Smelter Facility in 
Franklin Township, Houghton County, Michigan. This inspection is being done from a safety 
standpoint in preparation of the asbestos abatement work done by EQM and its subcontractors 
within the 200 ft fall radius of the stack. 
 
U.P. Engineers & Architects, Inc. was also requested to revisit (assess again) some of the 
buildings inspected during December, 2004, to go over the required structural stabilization work 
with EQM and Weston Solutions personnel. This structural work, again, would be in preparation 
of asbestos abatement in those buildings. The buildings were (by report numbers) #14 
(Briquette Plant), #15 (Crushing Plant), #17 (Cupola Building) and #18 (Boiler House). 
 
Originally, the smokestack inspection was scheduled for May 5, 2008 at 1:00 p.m. (ET). 
However, windy conditions caused our firm to postpone the inspection until May 7, 2008 at 8:00 
a.m. (ET).  
 
The exterior of the stack (inspected on May 7, 2008) was completed utilizing a crane and man 
basket rented from Julio Contracting Company and in accordance with OSHA safety 
regulations. 
 
The interior of the stack and structural steel frame base were also inspected that same day 
(May 7, 2008) in the presence of one (1) member from each of the firms of EQM and Weston 
Solutions. At this time, buildings no. 14, 15, 17 and 18 were inspected as previously described. 
 
Several photographs were taken during the May 5, 2008 and May 7, 2008 inspection days. 
From these photos, we have selected and displayed the enclosed numbered photographs with a 
brief description of each. 
 
Our report includes inspection observations and some basic recommendations of repairs or 
removals. 
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GENERAL DESCRIPTION OF SMOKESTACK 
 
 
From our inspection, and other information provided from previous reports, the stack description 
is as follows: 
 
The stack is located on top of a steel frame superstructure approximately 11’ high within the 
smelter building. The stack extends approximately 85’ above roof elevation. 
 
The original design of the stack is as follows: 
 
The lower 25’ of the stack is of ¼” riveted steel plate construction with the upper 75’ being of 
3/16” riveted steel plate construction. The lower 25’ of the rivets are 5/8” – 3” on centers with the 
upper 75’ of the rivets being ½” – 3” on centers. 
 
A breeching opening and a cleanout door are located in the bottom of the stack. 
 
The steel shell I.D. is 6’2”. The stack has a 9” firebrick lining with a 2” grout between the outer 
perimeter of the firebrick lining and the inner surface of the steel shell. 
 
Originally, the stack was equipped with two sets of guy wires. The lower four guy wires were 
located at the 39’6” elevation of 9/16” galvanized material spaced equally on centers. The upper 
six guy wires were located at the 79’6” elevation also of 9/16” galvanized material. At the 
present time, there are only three guy wires spaced equally on centers approximately 15’ below 
the top of the stack. 
 
At sometime in the past, the lower steel shell of the stack was repaired, whereby, steel clad was 
welded over the existing plate. The rivets were either imitated and/or the newly welded plate 
stopped in front the rivets thereby, making it appear that this was also a riveted type section. 
 
The top of the firebrick lining was covered with a refractory castable material acting as a cap. 
There is no evidence of a steel cap on top of the stack. (This could not be verified at the time of 
our inspection because of the newly placed temporary steel cap covering the top of the stack.) 
 
The existing stack had a temporary steel cap placed on it in the summer of 2007, and four (4) 
new guy wires placed approximately 9 feet from the top of the cap.  
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INSPECTION OBSERVATIONS 
 
 
Stack Superstructure 
 
1. The stack superstructure is still heavily corroded, and still in a dangerous condition. 
 
2. The refractory flue ducts from the bypass stack were noted as “caved in” from the 

previous inspection report dated August, 2002. We note no improvements in the 
conditions here. 

 
Stack Shell 
 
Only the top 30 feet (and 15 feet at the roof line) of the steel stack shell remains in place. This 
steel shell provides very little structural support for the stack, other than providing a few 
anchorage points for the old guy wire cables. 
 
The remaining portions of the stack shell below the roof line is deteriorated a little more than 
during the August 2002 inspection. 
 
Brick Lining of Stack 
 
The brick lining of the stack has become the primary structural support element of the stack, 
since a large portion of the steel shell is gone. 
 
The smokestack is primarily being held up by the mass weight (gravity) of the brick lining and 
the guy wires attached to the remaining steel shell near the top. 
 
The previous (2002) inspection report noted the vertical crack in the brick on the south side, but 
was only about 5/8” to ¾” inch wide.  (Crack width was not noticed any larger in summer of 
2007 when temporary steel cap was installed.) Now this south side crack is about 1-1/2” wide. 
Also, you can see another vertical crack developing on the opposite side of (northside) ¼” to ½” 
wide. This is evident in that you can see daylight directly through the center of the stack.  
 
Additionally, a new and more serious crack from the southwest direction has developed. It is 
about 2” wide in most places, however there is a 6 foot vertical length of crack that is about 6 
inches wide. This crack is 6 inches wide because brick has been falling out of the cracked 
opening. 
 
Further, and most serious of all, is that a portion of the brick stack is beginning to become oval 
or “egg-shaped” on this south side. This is a sign that “stack failure” is beginning. 
 
Guy Wires 
 
There is no change in the existing three (3) guy wires remaining, other than their attachment  to 
the stack shell is getting more deteriorated. 
 
There are four (4) new guy wires with the new steel cap installed in 2007. 
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Structural Steel Frame Base 
 
The structural steel frame base which rises about 11 feet off the floor, has deteriorated over the 
years due to moisture entering the building and corroding these steel members. We estimate 
that this frame has deteriorated to a point that its capacity is about 60% of its original maximum 
capacity. The beams, columns, and plate decking have a range of reduced capacities of 40 to 
80 percent of their original capacity. 
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RECOMMENDATIONS OF REPAIRS OR REMOVALS 
 
 
Smokestack Structure 
 
Due to the accelerated changes in the cracking of the stack and development of the “egg-
shape” to circular stack body, it is our recommendations that: 
 
1. Asbestos abatement work cannot be done safely within the 200-foot fall radius of the 

smokestack under any wind conditions. 
 
2. The smokestack should be removed down to approximately 15 feet above the top of the 

roof. This location is at the approximate point of the two conveying south and southwest 
cracks. 

 
3. The stack should be topped or pulled over towards the south in order to minimize 

damage to the existing adjacent structures. 
 
In Conclusion, the “window of opportunity” to safely repair the stack and allow it to stay 
in-place has passed by. We cannot recommend or allow construction workers to do 
repairs or be in close proximity to the face of the stack for repair work without 
compromising their safety. 
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PHOTOGRAPH LOG AND DESCRIPTIONS 
 
 
Several photographs were taken during the May 5 and May 7, 2008 inspection days. A total of 
14 outside photographs and 4 inside photographs were selected to best depict the smokestack 
condition. These photos are displayed in this report and have a brief description below: 
 
Outside Photographs of Stack 
 
 

 
Photo #1 
View of Stack from the south. 
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Photo #2 
View of stack from the southeast. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Photo #3 
View of temporary stack cap from the south. 
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Photo #4 
View of converging south and southwest 
cracks.  
 
 
 

Photo #5
View of south and southwest side cracks.
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Photo #6 
View of opening of southwest crack. 
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Photo #7 
View of 1-1/2” to 2” opening size of south side crack. 
 
 

 
Photo #8 
View looking down at both the south and southwest side crack. Circular stack shape starting to 
become “egg-shaped”. 
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Photo #9 
View of deteriorating steel shell and crack on east side. 
 
 

 
Photo #10 
View of top of temporary stack cap. 
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Photo #11 
View of “failed” northwest guy wire cable connection. 
 
 

 
Photo #12 
View of new guy wire cable on temporary stack cap just above. 
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Photo #13 
View of remaining steel shell of stack on north side. 



 

-15- 

 
Photo #14 
View of cracks in stack forming on the north side. 
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Inside Photographs of Stack 
 

 
Photo #15 
View of east side of structural steel frame base from smokestack. 
 
 

 
Photo #16 
Typical one of four structural steel lattice columns on smokestack base. 
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Photo #17 
View of inside of smokestack. Note: Lots of daylight coming in from the southwest side crack. 
 
 

 
Photo #18 
View of inside the stack wall and brick lining. Note: Hole made in southeast side for pipe 
penetration of some kind. 
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MISCELLANEOUS INSPECTION OBSERVATION OF BUILDINGS NO. 14, 15, 17 AND 18 
 
 
The following observations outline in our previous report dated December 2004, were revisited 
with representatives of EQM and Weston for four (4) building locations and have been outlined 
again below: 
 
Building No. 14 (Briquette Plant) 
1. Settling/failing sections of 2nd floor. 

 
2. Loose and rotted materials overhead. 
 
3. Tops of some columns completely rotted. 
 
Building No. 15 (Crushing) 
1. Loose materials and junk laying all around. 
 
2. Doors on south and east sides boarded up. 
 
Building No. 17 (Cupola Building) 
1. Hole in second floor. 

 
2. Lots of debris and material laying around. 
 
3. Some pipe supports look suspect for failure. 
 
Buliding No. 18 (Boiler House) 
1. Lots of debris everywhere and along access ways. 
 
2. Loose roof metal and other materials overhead. 
 
3. Overhead pipe supports look suspect for failure. 
 
4. East and west should have some bracing. 
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RECOMMENDATION OF STRUCTURAL STABILIZATION WORK FOR ASBESTOS 
ABATEMENT AT BUILDINGS NO. 14, 15, 17 AND 18 
 
Building No. 14 (Briquette Plant) 
1. Stabilize settling/failing sections of the floor and columns with temporary steel jack 

posts on concrete blocking on south half of building. 
 
2. Remove loose and rotted materials on second floor and roof. 
 
3. Provide temporary bracing (struts) to support north wall of building into 2nd floor of 

south half of building. 
 
Building No. 15 (Crushing Plant) 
1. Remove any loose material that may fall on workers or impede contractor traffic during 

asbestos abatement. 
 
2. Open boarded-up door on south wall of building that is used as an emergency exit. 
 
3. Open up door from Building No. 14 on east wall. 
 
Building No. 17 (Cupola Building) 
1. Temporarily restrict usage of the south half of the building for contractor movement 

and removal of materials. 
 
2. Clear the doorway openings on the west wall of the north room for material removals 

and movement of contractor personnel.  This will require all the stabilization work to 
be done in BUILDING NO. 18 prior to work in this BUILDING NO. 17. 

 
3. Check pipe supports prior to any asbestos abatement.  Provide supplemental pipe 

support if necessary. 
 
Building No. 18 (Boiler House) 
1. Clear debris in boiler house and pathway for both doorways in Building No. 17. 
 
2. Remove all loose and rusted-through metal roof panels, and other debris overhead that 

may fall. 
 
3. Stabilize the top masonry stone of the east wall, including window lintel in southeast 

corner on upper floor. 
 
4. Provide temporary bracing for the east and west walls, using an adjustable steel struts 

or similar.  These braces shall be left-in-place after project is complete. 
 
5. Check pipe supports prior to any debris removal below or asbestos removal.  Provide 

supplemental pipe support if necessary.  Remove pipe if impractical to provide support.  
Leave additional pipe supports after project completion. 
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Photographs of the above buildings taken on May 7, 2008 are available upon request, but are 
similar to the photos provided in the December, 2004 report. 
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