INTERNATIONAL CHIMNEY CORPORATION

KEWEENAW NATIONAL HISTORICAL PARK - CALUMET, MICHIGAN
QUINCY SMELTER REVERBERATORY FURNACE SMOKESTACK

SPECIALTY SERVICES BULLETIN

Financial assistance provided by the Coastal Zone Management Act administered by the
National Oceanic and Atmospheric Administration and the Michigan Coastal
Management Program, administered by the Department of Environmental Quality, Land
and Water Management Division.

(’(. International Chimney Corporation

Engineers and Contractors Since 1927




AR

INTERNATIONAL
CBRPBLATIOR

EMGQINEERS o CONYHACTORS

(716} B33-3067 » (BOX)URE-1448 = FAX (776) 624-3003

RIBDWEST - CERRB AL - BYPICE
R0E - ARBBELTCT - JQLIBT » 8L - BO433
(8O0 2TRB244 - (RIS 7270588 & FAX {818) 727-1008

Augast 12, 2002
Dar File #OH-33204.-C

Unaed States Dapavtioent of the Jterior
Nativnal Park Sarvice

Foowansw Mationad Mistorica] Park
25870 Red lacket Road
Cabanet, MI 40012

Atsative: fr. Steve Delong, A8L4
Landscape Arvhitect

Rubipcl: Exterig nspetion
Rewsenmw Nations? Historics! Perk
Lainey Sioelter Reverbeotory Fomace Bypase Stack
Haneonk, Mickigas

Crentlomen:

I secordance with contract, @ complede extorios and pastial intorior inspestion of the subject stack was perfurmed
ad we any subeitting sur spection raport including findings, pholegraphs depicting the stack vondition, as well
as yeonsmvendations for tack rehabitation in avomdamscs wih lustorival guidehines and Randards,

cam b of facther assistanse, plosss fool frae to scotaot the writer at the address bokow

{nternationni Climmney Corporation
Midwest General $ffice
20622 Soush Amiborss Cowurt
Safict, ¥ 656433
P, (RO03 2784214 or (BER) 7270868
Fax (8133 72710018

Kaspeorfully Yours,

INTERMATHONAL CHIM

HARNEY

33 §-LOXE $T-BOX-250-BUFFALD 8- Y- 1 4234-0206

MEY CORPORATION

=% "
By fidoo™ W5 7 i
Wiktried ¥ Coirtermans

WIGHAD Vice Bresident

We believe our repont snd budeetary pricing wre clear in all dotails, however, should thore be any guestions or if we




INTERNATIONAL (CHIMNEY (JORPORATION
Our File #CH-34204-C

KEWEENAW NATIONAL HISTORICAL PARK
CALUMET, MICHIGAN
QUINCY SMELTER REVERBERATORY FURNACE SMOKESTACK

INSPECTION PROCEDURES

The complete exterior and partial interior Inspection was completed utilizing a crane and man basket in accordance
with OSHA safety regulations.

Photographs taken during the inspection are attached for your review.

Upon completion of the inspection, a brief discussion was conducted with the understanding that the area next to the
stack will have to be roped off immediately and warning signs posted.
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INSPECTION FINDINGS

Stack Superstructure

The stack superstructure is heavily corroded, deteriorated and in a dangerous condition.

The refractory flue ducts from the furnaces to the bypass stack has caved in. The roof on the ducts are non-
existent. The breeching opening at the base of the stack is disconnected.

Stack Shell

Only a very little portion of the stack shell remains. The upper 30" of the steel stack shell is so heavily deteriorated
that this portion does not provide any structural strength or support. The firebrick lining is exposed throughout the
mid-portion of the stack down to approximately 15' above roof elevation.

The stack shell above and below roof elevation is also deteriorated to the extent that it does not provide any
structural strength or any kind of integrity.
Guy Wires

Only three guy wires are in existence. The guy wires are located approximately 15' below the top of the stack
attached to the existing stack shell on the east, northeast and southwest quadrants. The guy wire on the southwest
quadrant are only connected by approximately a %" to 3/4" steel plate. This steel plate is heavily corroded and
suspect that this guy wire will not be in place much longer.

The two remaining guy wires are downwind and also heavily corroded not providing any support.

The six guy wires at the 79'6" elevation, as well as the four guy wires at the 39'6" elevation must have fallen off
years ago and were never replaced.

Stack Cap

As previously stated, there is no evidence of a steel cap on top of the stack, however, there is some reﬁ'actory
concrete on top of the firebrick lining which is deteriorated.

Stack Shell Below Roof

As previously stated, the steel stack below roof elevation is almost in identical condition as above roof and is not
providing any structural strength.
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DESCRIPTION of STACK

The stack is located on top of a steel 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 1/4" 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 %" - 3"

on centers.
A breeching opening and a cleanout door are located in the bottom of the stack.

The steel shell I.D. is 62". 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.
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PHOTOGRAPHS

A total of (16) photographs were taken depicting the condition of the stack exterior and a total of (9) photographs
were taken of the interior.

A brief explanation of the photos are as follows.

Exterior

Photo 1
Photos 2 & 3

Photos 4 & 5

Photos 6 & 7
Photo 8
Photos 9 & 10
Photo 11

Photo 12 & 13

Overall view of stack indicating where the stack plate is in place and where the lining brickwork is
exposed, as well as the three guy wires approximately 15' below top of stack.

Typical condition of steel shell throughout the upper portion of the stack, which is also the
condition of the balance of the steel shell.

Shows stack plate and rivets which clearly indicates that the stack has separated at the rivets and
the firebrick lining is exposed. Photo #5 shows that a firebrick has been pushed outward in order
to maintain an annular space between firebrick and steel shell, which is also the area where the
grout was installed and has disintegrated and ultimately fallen out.

Shows the stack shell and exposed portion of the firebrick. In this area at one time, was a guy
wire, but due to the deterioration of the stack shell the guy wire fell off.

Shows a close up of the southwest guy wire and only approximately 3/4" of the connection is in
place. As previously stated, this could break off at any time, especially during high winds from the
southwest.

Shows the exposed portion of the brickwork and deteriorated steel plate.

Shows the exposed portion of the lining brickwork. Please note the one kicker brick. This is also
the brick provided the spacer for the steel shell and ultimately to apply the grout.

Shows the stack above and below roof elevation. Please note the steel plates and debris laying on
top of the roof, as well as guy wires. Photo #13 shows the condition of the corrugated metal roof

and stack shell below roof.

Photos 14 & 15 Again show the stack below roof and deterioration of the roof joists and support steel.

Photo 16

Shows the area above the breeching duct and brickwork beyond.
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PHOTOGRAPHS (cont.)

Interior

I believe no explanation is necessary for the interior photographs, since they clearly depict the condition of the liner.
In the writer’s opinion, the reason why the stack is still standing is the heavily encrusted inner surface of the stack.
The mortar joints are tight and no cracks were evident, nevertheless, the liner and the flue ducts are in a serious
condition.
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Phato # 11 View looking st
sizck ahova roof elovation,
south goadrant.
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Exterior Phutographs

Pleave note that the date wu the phows was not changed on the samera,

Photo § 2: Cluee up view of
op of stack.

| Photo # 3: Typival
| ccndition of uppermaost
 plate.
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Exterivr Photograph

Plouse note that the date on the photos wasnol changed on the camers.

 Phiots # 4: Top of #3 plute
. T bedow top of stack.

Phgte § 50 Top of 44 plats
15 below top of stack.
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Exterior Fhotopraphs

Phusto # & Fofe in steel
tate isted & 15 bofow top
of stack, west quadrant.

Photo # 72 View looking up
al gy wirgs, south
quadrant.
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Extevior $hotography

Please nots tht the dale on the photes wae not shanged on Gier vamses,

Photo # 8: Close up view of
guy wirg = 15 below top of
stack, wast quadrant.
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Extevior Photographe

Pleuse nots that the date on the photos was not changed on the camera.

Fhota # 9: View luoking
dows cast quadrant of gack
from 30" below tip

Flrote #180: View of saposer
pogtion of lining brickwork
from & 37 below top of
ghavk down to 1 shanve
roof.
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Exterior Photograplis

Please note that the dete on the photos was not dhanged on the samers.

QUINC

Photo #11: View of supossd
partion of lining brickwork
from & 3 bokow top of
stack dowin o 1 ahovs
s5of,
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Exferior Fhofugraphs

Fleass note that the date on the phetos was not changed on the camera,

Phote #12: View of stack ot
B ool elevation. Nove stesl
shric laymyg o5t ronf,

Phuto #13: View lovkug up
- atack Bolow reof elevation.
Nate holes i ronf
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‘Please note that the date on die photos was nut changed on the camera.

 Phato #14: View lookmg ap
stack balowe mof slovation.

Photo #15: Viw of stack
etow roof elevation at top
of stack support & 11" above
. 1oor,
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Exterior Photographe

Please note that the date on the photos was oot changed 1w the samera.

i Photo #1 &3 View of stack at
B hroeching duct slevation.
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Enterior Photographs

Pheta # 12 Ve of lining
brickwork at tp of stack

Phote # 3 View of top
# 1P of liming brivkwink.
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futerior Photographs

Please note that the date on the photos was not changed on the camera.

Photo # 32 View lonking ap
{ining brickwork fran base
of stack.

Fhote 4 $: Closs ups view of
g bricdowsrk 15 sbove
base.
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Interior Photopraphs

Please note that the date on the photos was not changed on the camera.

Phisto # 5 Viewof
Yresching dust opening at
bistos of fmer,

Phiots # 5 View of
hreeching dudt opentag at
base of Haer.
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KEWEE

or Photopranhs

Eute

Ploase note that the date on the photos was not changed w the Caners.

Photo # T View tooking
o breaching dudt.

Piusto # 8 View of brivk
R srch ower clesnout door,
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Phota # 91 View looking #t
brick dst from outside of
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RECOMMENDATIONS for REHABILITATION

Alternate #1 - Guy Wires

The uppermost three guy wires should be replaced with new guy wires to secure the stack. A crane will have to be
supplied at no cost to L.C.C.

Budgetary Pricing

The approximate cost to remove and install three new guy wires is,
SEVENTEEN THOUSAND DOLLARS $17,000.00

Alternate #2 - Demolish Stack

To demolish the entire stack, it will be necessary to replace the southwest guy wire prior to the demolition to secure
the stack. The demolition can be performed by either dismantling the stack piece by piece, lowering it down in
buckets and disposing the debris or by dropping the stack, internally and extemally, down through the roof and
down inside for ultimate removal. Again, a crane will have to be supplied to .C.C. at no cost. The removal of the
debris will have to be done by others and necessary compressed air will have to be provided.

Budgetary Pricing

The approximate cost to demolish the stack by dropping the debris either inside or outside the stack is,
THIRTY THOUSAND DOLLARS $30,000.00

In the event you wish to have the debris lowered to grade, the cost will be approximately,
FIFTY THOUSAND DOLLARS $50,000.00

Alternate #3 - Stack Rehabilitation
In order to restore the stack shell for its entirety including the super structure the following steps need to be taken:

1. Complete engineering analysis of the stack superstructure will have to be performed and drawings will have
to be prepared for a new stack shell and restoration of superstructure.

Budgetary Pricing

The approximately cost to provide engineering analysis and drawings will be,
TEN THOUSAND DOLLARS $10,000.00
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RECOMMENDATIONS for REHABILITATION (cont.)

2. The approximately cost to perform restoration of stack superstructure will be,
TWENTY THOUSAND DOLLARS $20,000.00
3. The approximately cost to install temporary guy wires and remove balance of steel shell will be,
FIFTEEN THOUSAND DOLLARS - $15,000.00
4, The approximate cost to install new stack shell, new cap and guy wires will be,
' TWO HUNDRED EIGHTY THOUSAND DOLLARS $280,000.00

The approximate cost for the complete restoration of stack in compliance with historical consideration is,
THREE HUNDRED TWENTY FIVE THOUSAND DOLLARS $325,000.00

This concludes our inspection service. Again if there are any questions, please contact the writer.
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August 19, 2002
Our File #CH-34204-C

United States Department of the Interior
National Park Service

Keweenaw National Historical Park
25970 Red Jacket Road

Calumet, MI 49913

Attention: Mr. Steve DeLong, ASLA
Landscape Architect

Subject: Exterior Inspection
Quincy Smelter Reverberatory Fumace Bypass Stack
Hancock, Michigan

Clarification to Your Letter of 8-15-02

Gentlemen:

In response to your letter of August 15, 2002, I have notified our accounts receivable department to reissue our
invoice to Mr. Glenn Ekdahl, Franklin Township Supervisor, P.O. Box 465, Hancock, MI 49930-0465.

Concerning your questions pertaining to budgetary pricing, the answers are as follows.

Alternate #1 - Guy Wires

We would need a crane for approximately three days.

Page1of 2
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Alternate #2 - Demolish Stack

A If we drop the debris inside, we would need a crane for approximately nine to ten days.
B. If we lower the debris outside, we would need a crane for approximately fifteen to sixteen days.

Total amount of debris removal for items A or B is 41 yards or approximately 85 tons.
The stack will be demolished down to top of superstructure, which is below roof elevation.

A 350 cfm compressor fully operated would be required. For item A, we would need the compressor for nine to ten
days and for item B, we would need the compressor for fifteen to sixteen days.

Alternate #3 - Stack Rehabilitation

The cost for engineering should read $21,000.00 and not $10,000.00, this was an error.
No comment.

Crane requirement would be approximately one day.

Crane requirement would be approximately fifteen days.

AW

Please deduct the crane cost for item 3 and 4 respectively from the quoted prices.

 sincerely hope the above clarification is clear in all details, nevertheless, if I can be of further help, please feel free
to contact our Midwest General Office (800) 278-6214.

Respectfully Yours,
INTERNATIONAL CHIMNEY ORPORATION

/B/C%

ilfied J. Guntérmann
Vice President

WIG/rb

™

Page 2 of 2
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Quincy Smelter Reverberatory Furnace Smokestack
Treatment Alternatives
ALTERNATIVE 1 - Guy Wire Replacement
Remove and install three guy wires $17,000
Crane & man basket rental - three days $7,360
TOTAL $24 360
ALTERNATIVE 2 - Demolish Stack (debris dropped inside stack)
Demolition labor _ $30,000
Crane & man basket rental - 10 days $18,700
Compressed air equipment rental @ $300/day  $3,000
Stack Cleanout $4,800

(Bobcat & operator @ 60/hr — 10 days)
Loading (75/hr, 2 hr/trip) $750
Trucking — 41yds/85tons $1,400

($70/hr x 4 hours/trip, 18 tons/trip = 5 trips)
Disposal — 85 tons @ $63/ton 85,355
TOTAL $64,005
ALTERNATIVE 2 - Demolish Stack (debris dropped outside stack)
Demolition labor $50,000
Crane & man basket rental - 16 days $28,420
Compressed air equipment rental @ $300/day  $4,800
Loading (75/hr, 2 hr/trip) $750
Trucking — 41yds/85tons $1,400
Disposal - 85 tons @ $63/ton $5,355
TOTAL $90,545

ALTERNATIVE 3 — Stack Rehabilitation -

Engineering Analysis and drawings $21,000
Restoration of stack superstructure $20,000
Install temporary guy wires & remove shell $15,000
Install new stack shell new cap & guy wires $280,000
Crane & man basket rental - 16 days $28.420
TOTAL $364,420
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