
February 9, 2021

Willie Harshaw PE
Linebach Funkhouser Inc.
114 Fairfax Avenue
Louisville, Kentucky 40207

RE: Structural Assessment
Historic Home of Benevolent and Protective Order of Elks
2028 West Cumberland Avenue
Middlesboro, Kentucky 40965
BK Project No. 20361

Mr. Harshaw,

In accordance with the scope stipulated in the Request for Proposal dated October 29, 2020, Brown + 
Kubican, PSC has performed a review of existing reports and documents provided by the Owner, a visual 
observation of the existing building (where deemed safe to enter), sampling and petrography of existing 
mortar, LIDAR scanning of the exterior masonry walls, and some simple floor levelness measurements in 
order to assess and provide condition survey and planning for the future remediation and reuse of the 
building structure.  This letter documents our findings and observations, gives an assessment of the 
overall stability of the building structure, makes recommendations for remediation schemes, and provides 
an opinion of probable cost for various remediation scenarios.

Our investigation was limited to visual observations from floor level within the ground, second, and third 
levels of the interior and from perimeter grade around the exterior facades.  The fourth-floor level was 
briefly accessed and photographed by this engineer; however, it was deemed unsafe from the head of 
stairs and no further observations were collected.  A laser level was used at the corridor and some 
ancillary space to measure floor levelness of the first and second floor levels.  Mortar sampling was 
extracted from the east face of the original building tower for petrography.  No selective demolition was 
performed to open the structure to view; as such, the structure was only measured and observed through 
existing gaps and deterioration.  An analysis (calculations) of the building structure capacity was not 
performed.  Brown + Kubican, PSC makes no claim as to the structural adequacy or compliance with the 
building code for any item not specifically described herein.  

Executive Summary
Based on the observations described herein, we believe that the building is suffering from rapidly-
worsening deterioration due to weather infiltration.  Regions of the floors along the exterior walls 
and rear stair are saturated and severely deteriorated with the extent worsening on upper floor 
and roof framing levels.  Significant portions of the building are deemed unsafe to access.  The 
exterior walls of the original tower are suffering considerable out-of-plane movement and 
separation of the outer wythe with regions of veneer which have already collapsed.  There also 
appears to be settlement across the original tower and additions, worsening to the north, which is causing 
a global rotation (unlevel floors and rotated walls) of the building(s).  

Due to the deterioration, we believe that the options to save the historic nature of the building are 
practically and economically limited, though we have evaluated and suggested options which would allow 
for retaining the most architecturally significant aspects of the building.  We believe that the most 
beneficial option in consideration of architecture-retained for dollars-spent, which also allow for best 
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potential for future reuse, is described under Scenario 5.  This scenario would demolish the building 
addition and tower to the north and stabilizing it to an enclosed shell.  A future user could then add a 
modern, efficient addition and parking to the north; retaining the street presence along West Cumberland 
Avenue and creating a contributing asset to downtown. 

See the following report for structural descriptions and conditions.

Resources
Owner provided resources include the Request for Proposal dated October 29, 2020 prepared by 
Linebach Funkhouser; Scope of Elk’s Home EPA Project by Kentucky Heritage Council dated 
October 16, 2020; Engineering Assessment by Poage Engineering dated March 13, 2013; Engineering 
Assessment by Prosim Engineering dated July 31, 2014; Engineering Assessment Addendum by Prosim 
Engineering dated Mach 27, 2018; and Report of Asbestos, Lead-Based Paint and Mold Surveys by 
AMEC Environmental and Infrastructure dated July 26, 2012.  Historical photographs collected under 
www.middlesboroughhistory.com were studied and incorporated for context within this report.

No construction documents for the original construction or any subsequent renovation were made 
available for our use, nor were they searched for.

Our report references conditions documented in the previous reports to illustrate developing and 
worsening conditions.  Some minor description of the structure is included for completeness and 
verification; however, a full history of the building uses and construction was not described to 
Brown + Kubican, PSC and will not be repeated herein.  The terminology of the building is based on that 
used in the most-thorough Engineering Assessment by Prosim Engineering for clarity and convenience of 
the reader.

Ayoroa Simmons provided 3D laser scanning and drone imagery for this building structure as part of our 
services.   A Wall Verticality Report is included in Appendix B and discussed within this report.  Relevant 
imagery is included within this report with the full video to be kept on file for reference.  The point cloud 
representing the X, Y, and Z geometric coordinates of the mass scanned points of the sampled surface 
will likewise be kept on file for future reference.  

S&ME provided sampling and petrography testing as part of our services.  The Composition Report is 
included in Appendix D and discussed within this report.

Colin Stout with Innovative Demolition (859.233.0367 / colin.concretecoring@gmail.com) provided 
consultation and approximate demolition costs.

Architectural context, context for funding availability, and commentary was provided by Scott Noel with 
Summit Architectural Services (859.264.9860 / snoel@summit-engr.com).

Building and Site Description 

Geologically, based on the United States Geologic Service (USGS) geologic map of the Middlesboro and 
part of the Bristol Quadrangles, southeastern Kentucky, the city of Middlesboro is constructed within a 
circular topographical depression (crater) approximately 3.3 miles in diameter.  Reportedly, Englund and 
Roen first recognized in 1963 that the subject impact structure was of meteorite impact origin based on 
the presence of a circular depression, deformed rock, an arcuate shape of normal faults, overturned 
beds, shattered quartz grains, and a central core of uplifting material.  Based on published literature (The 
Middlesboro Impact Structure and Regional Geology of the Pine Mountain Thrust Sheet, by Kenneth W. 
Kuehn), “the impact craters are circular and elongate topographic depressions that result from the 
collision or near the collision of a projectile or bolide (meteoroid, asteroid or comet) with a planetary 
surface (such as Earth’s).” Per this literature, “projectile velocities typically range between 3 to 25 miles 
per second.  During impact, a tremendous amount of energy is released, dependent upon projectile mass 
and speed and the target body’s gravitational acceleration. This energy produces extremely high 
pressures and temperatures instantaneously. The resultant shock wave has the ability to deform rocks 
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and minerals producing features uniquely characteristic of impact. These include planar deformation 
features in quartz grains, shatter cones, melt breccias, and high-pressure polymorphs of quartz. 
Middlesboro is one such that has been identified as an impact crater.”  However, per the above-
mentioned USGS quadrangle map, the Middlesboro basin is not presently a crater; but rather the 
brecciated and faulted material beneath the old crater with the crater itself having long since eroded 
away.  Also, per a geologic section presented in the above-mentioned quadrangle geologic map of the 
area, the six highly deformed, brecciated and fractured bedrock formed by the meteoroid impact is some 
2,000 to 3,000 feet in thickness. It is reported in the above-mentioned geologic map of the Middlesboro 
and part of the Bristol quadrangles that the surface deposits above the intensely deformed bedrock are 
alluvial in origin. The alluvium is reported to consist of poorly stratified and unconsolidated sand, silt and 
clay deposits.  Based on experience within the city of Middlesboro, much of the underlying strata can be 
characterized as soft and loose silty sands with interbedded silty clays over macro brecciated and 
shattered (due to a meteorite impact) weak shale bedrock.   Because of the presence of compressible 
cohesive and relatively cohesionless soils of appreciable thickness, excessive settlements of undesirable 
magnitude are often experience on structures founded on shallow-type foundations within the alluvial 
soils.  Historic structures most often do utilize such shallow-foundations or even a simple flared-wall at 
base to bear on the soil crust which can lead to significant movement of the structure.

The site is adjacent the Yellow Creek which we expect would saturate the surrounding soils.

Satellite Image of Site

The original four-story tower is constructed of wood floor and roof structures supported on bearing walls 
along the central corridor and the exterior.  The configuration is commonly described as a “double-loaded 
corridor” wherein smaller private rooms are accessed to either side of a central corridor.  The tower has 
an open monumental stair from the front entry vestibule off West Cumberland Avenue plus a rear stair to 
the north where the tower abuts a more modern addition.  The front stair is reoriented from the second to 
the fourth floors as a switchback situated east of the corridor, which opens to open public rooms at both 
the third and fourth floors.  An elevator shaft is present opposite the corridor from the southern main stair.  
The original tower has a floor structure of grade-supported concrete slab at the first floor and lumber joists 
spanning east-west at the second through fourth floors.  The exterior walls are of multi-wythe brick 
masonry and interior bearing walls are of wood stud.  Walls and ceilings are finished in plaster over wood 
lathe.
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Elks Home circa 1920

Two two-story infill additions were constructed, one to both the east and west sides of the main tower, 
after the original construction.  These additions were likewise of wood joists and multi-wythe masonry 
bearing walls.  A one-story extension was infilled behind each two-story rowfront.  These single-story roof 
structures have been demolished in the last decade leaving the rowfront open to the elements and in a 
partial state of collapse, but with recent shoring in place.

Elks Home serving as Middlesboro Hospital circa 1963

A four-story addition was constructed to the north of the original tower nearest Yellow Creek.  The 
addition utilizes floor structure of grade-supported slab at first floor and elevated floors of a concrete slab 
over steel open-web truss-joists at the second through fourth floors.  The floor structures are supported 
on masonry bearing walls at interior and exterior.  No additional elevator or stair is present within the 
addition.
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Present Condition / Observations
The main tower structure overall appears to be in very poor condition and is severely deteriorated due to 
open exposure to the weather, with certain portions of the structure in a state of near-collapse.  
Engineering personnel accessed each of the four floors of the tower, but were unable to safely access all 
portions of each floor.  The rear (north) stair of the tower has collapsed with debris on floors.  Temporary 
scaffolding of lumber connecting the main Tower to the North Addition are deteriorated and were deemed 
unsafe to access the addition.  The front (south) stair was soft under step towards the interior rail, 
progressively getting worse on the upper floors.  At the top flight, it was found that the stringers were 
separating from the fourth floor with a significant gap at the connection.  Engineering personnel did 
achieve reaching the fourth floor, but found the floor to the south within the main room and floor to the 
north within the corridor severely deteriorated and deemed the story unsafe to enter further.  We 
recommend no one access to the upper flight of stairs (beyond the third floor) or to the fourth floor.  The 
main tower has most windows open to the weather and a severely compromised roof membrane.  We 
observed no indications of recent maintenance or preventative measures to deterioration.  

The west and east additions are judged to be in very poor condition, with the demolition of the one-story 
extensions leaving the north extents open to the elements.  The second level floors have been 
temporarily shored, but are still in a state of near collapse and are deemed unsafe to access from above.  
Access under the floors is likewise deemed unsafe as the wood structure is severely deteriorated, open to 
the elements, and the shoring does not fully support the floor structures.  The floor structures might still 
collapse to either side of the line of shoring.

The North Addition was not accessed within, except for at the first floor, due to the severe deterioration of 
the main Tower to the north around the stair.  Where observed, the North Addition structure is judged to 
be in fair condition, but with surface corrosion and settlement.

For the purposes of this report, direct accessed private and public rooms from the corridor were assigned 
reference room numbers.  Refer to Appendix A for floor plans with room numbers, hatched areas of 
significant deterioration, and floor levelness measurements.  Our provided plan layouts are based on 
plans provided in previous reports and were not measured (confirmed) due to safety and convenience.

We noted the following structural conditions relevant to our scope:
First Floor Plate

1. The slab on grade is experiencing differential settlement which worsens progressively to the 
north.  Setting an arbitrary datum in the corridor near rooms 105 and 112, the slab was measured 
highest near the elevator and dropping approximately ¾” south towards the front stair, 2 1/4” 
towards the west wall, and 7 ½” towards the northwest corner of the North Addition.

2. The rear stair has collapsed with debris predominantly removed.
3. The ceiling (possibly floor above also) of wood at Room 117 has severe deterioration.
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Second Floor Plate
4. The second floor is experiencing differential settlement which worsens progressively to the north 

and west.  We were unable to safely access the private rooms; however, the floor appeared to be 
highest near the front stair and dropping approximately 1” towards the south wall, 2” towards the 
southwest corner of the Tower, and 4” in the corridor near Rooms 204 and 211.  The corridor 
itself is differential side-to-side by 2” worsening to the west near Rooms 204 and 211.  
Measurements nearest the west and east walls and upper floors were not taken as the room 
extents were deemed unsafe to enter.

5. The joists and deck have severe deterioration at Room 202 along the east wall with rot extending 
towards the north.

   

6. The joists and deck have severe deterioration at Room 204 along the east wall with structure 
saturated.

   

7. The joists and deck of Room 206 have severe deterioration with the majority of the room’s 
structure saturated.
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8. The joists and deck surrounding the rear (north) stair have severe deterioration and are unsafe to 
access.  The temporary scaffolding is likewise deteriorated and is unsafe to access.

9. The floor of Rooms 212 and 213 has severe deflection judged to be in the order of 6” to 8” 
progressively worsening to the northwest.

10. The joists and deck of Room 211 have severe deterioration nearest the west wall.
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11. The joists and deck of Rooms 209 and 210 have severe deterioration nearest the west wall with 
the majority of the room’s structure saturated.

   

12. The joists and deck of Room 221 have severely deteriorated and are in a state of near collapse.
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13. The joists and deck of Room 222 have severely deteriorated and are in a state of near collapse.

   

Third Floor Plate
14. The floor structure of Room 301 is saturated.

15. The joists and deck of Room 302 have severe deterioration nearest the east wall with the majority 
of the room’s structure saturated.
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16. The joists and deck of Room 304 have severe deterioration nearest the east wall with the majority 
of the room’s structure saturated.

17. The joists and deck of Rooms 305 and 306 have severe deterioration nearest the east wall with 
the majority of the rooms’ structure saturated.

18. The joists and deck of Room 310 have severe deterioration nearest the west wall with the 
majority of the room’s structure saturated.

19. The joists and deck of Room 311 have severe deterioration nearest the west wall with the 
majority of the room’s structure saturated.

20. The joists and deck of Room 314 have deterioration nearest the west wall with a portion of the 
room’s structure saturated.
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Fourth Floor Plate
21. The fourth-floor structure appeared to be severely deteriorated from above with decking soft 

underfoot.  The floor was deemed to be unsafe to transverse and was viewed from above at the 
head of the front stairs only.  The top flight of stairs is extracted from the main floor plate and 
should not be accessed.  At the head of the stair, a guying cable extends across the floor to wrap 
around exterior wall pilasters at both west and east walls in an attempt to restrain the walls from 
collapse (cable is taut).

   

22. The joists and deck of Room 401 have severe deterioration nearest the east wall with the majority 
of the room’s structure saturated.
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23. The joists and deck of Room 402 have severe deterioration nearest the east wall with the majority 
of the room’s structure saturated.

24. The joists and deck of Room 403 have severe deterioration nearest the east wall with the majority 
of the room’s structure saturated.

25. The joists and deck of Room 404 have severe deterioration nearest the east wall with the majority 
of the room’s structure saturated.

26. The joists and deck of Room 405 have severe deterioration nearest the east wall with the majority 
of the room’s structure saturated.
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27. The joists and deck of Room 408 have severe deterioration nearest the west wall against the 
partition.

   

28. The joists and deck of Room 409 have severe deterioration nearest the west wall with the 
majority of the room’s structure saturated and near collapse.
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29. The joists and deck of Room 410 have severe deterioration nearest the west wall with the 
majority of the room’s structure saturated.

30. The joists and deck of Room 411 have severe deterioration nearest the west wall with much of 
the room’s structure saturated.

31. The joists and deck of Room 412 have severe deterioration and are in a state of collapse.

Roof Structure Plate
32. The roof structure appears severely deteriorated, compromised, and is expected to be in a state 

of near collapse.  Observations could only be made from the head of the front stair and overhead 
by drone as the fourth floor was deemed unsafe to transverse.
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North Addition North Facade
33. The roof gutter is filled with debris and biomass.
34. The façade appears to be in fair condition with tight mortar slightly eroded to leave the exposed 

lip of the unit face within the joints.  The mortar has biological growth throughout worsening on 
upper levels.

   

35. Window lintels show heavy corrosion, but only minor section loss.
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36. Cast-concrete window sills are in fair condition without observed crack or spall from grade.

   

37. Many brick unit face shells are spalled likely due to the compromised gutter with subsequent 
leaching of rainwater off the roof and down the wall face.  Spalling worsens on upper floors.
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38. Exterior wall appears to be planar but out-of-plumb.  North addition appears to be rotating globally 
due to progressively worsening settlement to the north.

North Addition West Façade
39. The façade appears to be in fair condition with tight mortar slightly eroded to leave the exposed 

lip of the unit face within the joints.  The mortar has biological growth throughout worsening on 
upper levels.
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40. Window lintels show heavy corrosion, but only minor section loss.  Cast-concrete window sills are 
in fair to poor condition with many sills heavily cracked and spalled.

   

41. Many brick unit face shells are spalled with intensity worsening on upper stories.

North Addition East Façade
42. The façade appears to be in fair condition with tight mortar slightly eroded to leave the exposed 

lip of the face within the joints.  The mortar has biological growth throughout worsening on upper 
levels.  Creeping vines are growing along the southern interface with the tower and extending to 
second and third stories. 
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43. Window lintels show heavy corrosion, but only minor section loss.  Cast-concrete window sills are 
in fair to poor condition many sills are heavily cracked and spalled.

  

44. Many brick unit face shells, with intensity worsening on upper stories.

Main Tower West Facade
45. The façade is judged to be in poor condition with severe out-of-plane movement, separation of 

the outer veneer wythe, and complete erosion of mortar at some locations.  Mortar is loose and 
soft to completely eroded.  Portions of the outer veneer have collapsed and other areas are 
judged to be near collapse.
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46. Severe system cracks, near-complete erosion of veneer mortar, and loosening and dislodgment 
of the veneer brick occurs at stories one through four near rooms 114, 213, and 316.
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47. Severe system cracks, near-complete erosion of veneer mortar, and loosening/dislodgment of the 
veneer brick and chimney occurs at stories one through four near Rooms 112, 212, and 315.  
Outer veneer has collapsed above near Room 410.

  

48. Severe system cracks, near-complete erosion of veneer mortar, and loosening/dislodgment of the 
veneer brick occurs at stories one through four near Rooms 110, 210, and 312.  Outer veneer 
has collapsed above near Room 409.
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49. The mansard roof has severely deteriorated and slightly separated from the veneer.  The Spanish 
tile is partially missing.  The north end of the mansard is judged to be in a state of near collapse.

  

Main Tower East Facade
50. The façade is judged to be in poor condition with severe out-of-plane movement, separation of 

the outer veneer wythe, complete erosion of mortar at some locations, and mass biological 
growth (including trees) growing through the wall causing mass separation.  Mortar is loose and 
soft to completely eroded.  The mortar has biological growth throughout worsening on upper 
levels.  Portions of the wall are judged to be near collapse.
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51. The veneer is severely cracked with joints almost entirely eroded and brick units loosened for 
several feet width along the north building corner adjoining the North Addition at the fourth story.
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52. A creeping vine is embedded in the veneer along the north building corner adjoining the North 
Addition.  The vine is dislodging and causing erosion of the joints and out-of-plane movement of 
the outer veneer wythe.

   

53. Severe system cracks, loosening and dislodgment of the veneer brick, and out-of-plane 
movement of the brick veneer occurs at stories one through four near rooms 106, 205, and 305.

   



Historic Home of Benevolent and Protective Order of Elks Page 28 of 41

54. Severe separation and bulging of the outer veneer wythe occur along most of the fourth story.  
Out-of-plane movement is in the order of 4”.  Fourth story veneer wythe is in a state of near 
collapse.

   

55. A large tree enters the wall near Room 103 causing severe out-of-plane separation of the outer 
wythe and exits the veneer at stories two through four.  Veneer is in a state of near collapse full 
height of the wall.
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56. Window lintels show heavy corrosion with torsional rotation and out-of-plane movement.  Cast-
concrete window sills are in poor condition with many sills heavily cracked and spalled.

57. The mansard roof has severely deteriorated and slightly separated from the veneer.  The Spanish 
tile is partially missing.  The mansard is judged to be in a state of near collapse.
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Main Tower South Facade
58. The façade appears to be in fair condition with tight mortar which is slightly eroded to leave the 

exposed lip of the unit face within the joints.  Systematic cracking and mortar erosion are present 
throughout.

  

59. Severe system cracks, near-complete erosion of the veneer mortar, and loosening of the veneer 
brick occur at stories two and three near Rooms 208 and 308.

  

60. Severe system cracks, near-complete erosion of veneer mortar, and loosening of the veneer brick 
occur above the front entry door off West Cumberland Avenue.  Due to the loosening masonry, 
the limestone header has lost restraint and vertically displaced approximately 3/8”.
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61. Limestone entry plinth is chipped but appears to be restrained.

      

62. The mansard roof is severely deteriorated with discernable deflection at the west and east ends.  
The Spanish tile is partially missing.  The mansard is judged to be in a state of near collapse. 

       



Historic Home of Benevolent and Protective Order of Elks Page 32 of 41

63. Window lintels show heavy corrosion, but only minor section loss.  Cast-concrete window sills are 
in fair condition.

West Addition South Façade
64. Systematic cracks, severe erosion of veneer mortar, and loosening of the veneer brick occur 

above the storefront along West Cumberland Avenue.  

    

65. The storefront bases of limestone are loosened with deteriorated joints.
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East Addition South Façade
66. Systematic cracks, severe erosion of veneer mortar, and loosening of the veneer brick occur 

above the storefront along West Cumberland Avenue.  A modern brick veneer of mismatched 
appearance conceals the original masonry to storefront height.

LIDAR Investigation
A LIDAR scan was made by Ayoroa Simmons of the exterior walls only.  Interior bearing walls are 
predominantly of wood framing and were not scanned due to safety concerns and applicability of 
information.   LIDAR uses a laser to illuminate the target and measure the reflection with a sensor.  
Differences in return time and wavelengths are used to make a digital 3-D representation of the target.  
LIDAR can collect massive amounts of data which can then be extrapolated and reduced into useable 
results.  For the exterior walls of this structure, we collaborated with Ayoroa Simmons to define the LIDAR 
results to have targeted data at one foot on center each way spacing.  A vertical datum plane was then 
virtually constructed from building corner to building corner (because the building is not exactly truly 
rectangular) with reference origin being a horizontal line at the base of the wall.  The plotted survey 
shows variations from this theoretical plumbness in color and coordinate numbers, with higher color 
vibrancy indicating a higher out-of-plane location.  The LIDAR shows vibrancy and position for projections 
in the wall also (i.e., collapsed veneer, window inset, brick corbels, etc.); therefore, the reviewer must 
consider that some such data does not necessarily indicate movement.  

Heat maps of building façade elevations, grid maps of building façade elevations, and building corner 
isometrics were developed in coordination with Brown + Kubican, PSC and are included as Appendix B.  
Positioning coordinates from the LIDAR scans for each wall which can be viewed with a PDF viewer.  
Dimensioning is provided in units of feet due to the significant out-of-plane displacements. Negative 
numbers indicate inward positioning.  Positive values indicate outward positioning.  Colored “heat” maps 
are provided for each façade to show the intensity of sampled maximum deviations from a vertical plane 
as well as a vertical scale of line deviation from plumb. Within these heat maps deflections increase as 
the color transitions from blue to green to yellow to red.  Colored “grid” maps are provided for each 
building façade elevation as well.  Grid maps provide out-of-plane displacement at grid points across the 
façade measured relative to a vertical plane through a datum line at the base of the wall.  By scrolling in 
(enlarging) the view coordinates can be seen as measured in feet.  Finally, building isometrics of 3D 
positioning coordinates are provided along building edges to discern the global rotation of the building 
structures.  These line coordinates are measured relative to a vertical line through a datum point at the 
base of the building corner.
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Based on our review of the LIDAR results, we identified the following concerns:
North Addition North Façade

 The façade appears planar, but the building settlement, which increases towards the northeast, is 
causing a global rotation of the building about the base to the north with the top of the wall out-of-
plane approximately 6”.  This degree of rotation places the center of gravity of the veneer outside 
the middle third of the wythe inducing a tension on the veneer ties which they are not designed 
for.  Veneer ties are prescriptively manufactured and spaced, not engineered, to resist wind and 
seismic forces only.  It is unknown what spacing and type of tie was installed.  As ties age and 
deteriorate, the veneer will begin to pull away from the wall accentuated by the load-displacement 
effect.  The rotation also induces load-displacement forces on the bearing wall; however, with its 
attachment to the orthogonal shear walls by the concrete floor diaphragms, such forces are 
distributed to major load-carrying elements.

North Addition West Facade
 The façade is not planar and is tilted out-of-plane by 3 to 6” at the top of the wall, likely due to 

foundation settlement.  The south extent of the addition is more severely displaced with the upper 
stories bulged outward, likely due to a drag effect of the displacement of the adjoining Tower.

North Addition East Facade
 The façade appears planar, but the building settlement, which increases towards the northeast, is 

causing a global rotation of the building about the base to the east with the top of the wall out-of-
plane by approximately 3”.  Similarly, this degree of rotation places the center of gravity of the 
veneer outside the middle third of the wythe inducing a tension on the veneer ties which they are 
not designed for and which will cause exacerbated deflection and deterioration.  

Main Tower West Facade
 The West 1B wall north of the chimney is non-planar and deflected out-of-plane by approximately 

14” at the top.  The north extent on the fourth story is bulging out-of-plane more excessively near 
the top.  While we did observe veneer ties in portions of the collapsed veneer, the spacing 
appears greater than allowed by modern codes and the ties are corroded.  We consider the upper 
portion of this wall veneer to be unstable and have a high probability of sudden collapse.

 The chimney is deflected out-of-plane by approximately 11” at the top.  The chimney is twisted in 
a clockwise rotation in plan and appears to be buckling to the north with excessive northern 
displacement near midheight.  We consider the chimney to be unstable and have a high 
probability of sudden collapse.

 The West 2 wall south of the chimney has already suffered partial collapse of significant portions 
of the veneer at the fourth story.  The wall is non-planar and deflected out-of-plane by 
approximately 12” at the top.  The north extent of the fourth-story veneer is weakened by local 
collapses and is bulging outward near the top adjacent to the chimney.  We consider the fourth 
story and veneer parapet outside Rooms 409, 410 and 411 to be unstable with a high probability 
of sudden collapse.

Main Tower East Facade
 The east façade is non-planar and is warping both away from and into the building.  There is a 

large bulge in the veneer at the parapet near Rooms 403 and 404 with a total relative 
displacement of approximately 8” (4” inward and 4” outward).  We consider this bulge to be 
unstable with a high probability of sudden collapse.

 There is a large tree within the building wall which causes a bulge at the second and third stories 
near Rooms 103 and 203.  The veneer is very loose and cracked and bulging outward 
approximately 8”.  The tree has been cut but exits again near the roof.  We consider the bulged 
brick full height of the building adjacent to the tree to be unstable with a high probability of sudden 
collapse.

Main Tower South Facade
 The façade appears planar, but is deflected out-of-plane 1 to 2” at the third floor increasing to 3” 

at the fourth story window-head and parapet.  The deflection is greater to the west end of the 
wall.  This degree of rotation places the center of gravity of the veneer well outside the middle 
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third of the wythe.  We consider the upper west portion of the wall to have a high likelihood of 
rapid deterioration due to load-displacement effects with a moderate probability of sudden 
collapse - in consideration of effects of the hanging mansard roof.

Petrography
Mortar samples were taken by S&ME Inc. at several locations of the Tower east wall to represent intact 
and deteriorated conditions.  Two samples were sent to CTL Group for petrographic analysis.  
Petrographic results are included in Appendix C.

CTL Group utilized ASTM C1324 standard test method procedures for petrographic examination and 
chemical analysis of the mortar.  The test method consists of procedures and sub-procedures, each 
requiring a substantial degree of pretrographic and chemical skills and elablorate instrumentation.  During 
reconstruction of the building, the chemical data and petrographic examination can provide for insight into 
component proportions of new repair mortar.

Though the samples were both removed from the east wall of the Tower, the chemical compatibility were 
dissimilar.  Per CTL Group, modern Type N Portland Cement – Hydrated Lime mortari is most compatible 
with Sample 1 and modern Type O or K Portland Cement – Hydrated Lime mortar (with varied lime 
proportions) are most compatible with Sample 2.

Temporary Stabilization and Mothballing Evaluation
Refer to Appendix D for the US Secretary of Interior standard. 

Mothballing involves controlling human/pest access and weather infiltration to prevent sudden loss or 
additional damage.  Stabilization involves the implementation of prevention measures against 
exaggerated structural deterioration or collapse.  Based on the stipulated standard, the following work 
would be required:

 Inspect and treat building for pests such as termites, ants, and rodents.
 Broom-clean the interior.  Note that this work should not be implemented due to the unsafe nature 

of the building.
 Remove the trees from the roof of the North Addition by boom lift.  Contractor should not 

access the roof directly due to the danger of collapse.
 Trim the tree from the Tower East Wall where it protrudes at the parapet.  Cut the base of the 

tree(s) where they enter the masonry wall.  Extreme care and overhead collapse protection 
must be implemented during any work adjacent building.

 Clean and remove vegetation from the gutter at the north edge of the Tower and at the north 
edge of the North Addition by boom lift to allow rainwater to freely drain.  Contractor should not 
access the roof directly due to the danger of collapse.

 Clean and remove debris from the roof by boom lift.  Contractor should not access the roof 
directly due to the danger of collapse.

 Install temporary spray-applied roofing barrier by boom lift.  Contractor should not access the 
roof directly due to the danger of collapse.

 Provide additional lines of temporary shoring below West Addition and East Addition second floor 
levels.

 Provide temporary sheathing for safe access walking on floors.  Provide lines of temporary 
shoring and reshoring within private rooms where severe deterioration occurs at all floor levels up 
to roof structure.

 Reconnect / resupport main stair to the fourth floor.  
 Provide temporary sheathing for safe access walking on the fourth floor.  Have roof framing 

inspected by a structural engineer and provide temporary shoring and reshoring to support roof 
structure as required.

 Enclose windows with plywood and ventilation screen or louvers to prevent unauthorized human 
access and driven rain while allowing for ventilation.  These would likely be configured as 
plywood awnings with screened infill reinforced with heavy welded wire fabric at the first level 
only.  The masonry around certain openings is very weakened and in a state of collapse.  The 
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contractor must take extreme caution to adequately anchor frames to the masonry wall without 
triggering a collapse.

 Consult a mechanical engineer to ensure adequate air exchange.
 Develop and implement a maintenance and monitoring plan (by owner) and notify fire and police 

departments of the vacant nature of the building.

Building Code Discussion
Renovation, maintenance, and additions/alternations are referred by the Kentucky Building Code Chapter 
34 to the International Existing Building Code, with few exceptions.  Maintenance to existing buildings can 
be made to the code under adoption at the time of construction (it is our understanding that the 
Commonwealth of Kentucky did not adopt a statewide building code until the late 1970’s).  New additions 
to existing buildings are to be designed and constructed in accordance with the current edition of the 
Kentucky Building Code.  Alterations are to be designed and constructed to the current edition of the 
Kentucky Building Code with consideration of additional requirements of the International Existing 
Building Code.  Finally, repairs to existing structures are to comply with the International Existing Building 
Code.

Though the International Existing Building Code (Chapter 12) would first appear to allow owners of 
historic buildings to only remedy dangerous conditions and further allow the code official to post-
operational controls rather than reinforcing floors to current live load limits; even historic buildings must 
meet the requirements of Chapter 5 which stipulates remediation in a tiered approach based on the level 
of alterations planned.  Due to the severe deterioration within the building, it is expected that there would 
be all-discipline alterations over 50% of the entire building area (all floor levels) and structural alterations 
over at least 30% of the structural framing areas and therefore code provisions of Chapter 7, 8, and 9 
would apply.  It is also expected that the building would be categorized as Seismic Design Category C 
unless a site-specific shear wave test by a geotechnical engineer could lower the seismic design site 
class.  A renovation by code would therefore require the following structural upgrades:

 Chapter 7 - Reinforce roof members where new roofing and equipment increases forces by more 
than 5%.

 Chapter 8 - Minimum design loads at unaltered members would be 40 psf for private rooms and 
80 psf for upper-level corridors to match the use of the building when originally constructed.

 Chapter 8 – Existing structural elements would need to be reinforced or resupported where 
members support additional gravity loads, except for elements whose stress is not increased by 
more than 5%.

 Chapter 8 – Existing lateral load resisting system would need to be reinforced or replaced where 
alteration increases lateral design loads or alteration creates a structural irregularity, or where 
alteration decreases the capacity of the existing load-carrying element except where the demand-
capacity ratio with alteration considered is not greater than 10% of the demand-capacity ratio 
prior to the alteration.

 Chapter 9 – The existing lateral load resisting system would need to be proven by structural 
analysis or reinforced/replaced to comply with load requirements for wind and code-reduced 
seismic loading per the International Building Code.

 Chapter 9 – Wall anchors must be installed at the roof-line to resist code-reduced seismic forces.
 Chapter 9 – Parapets must be braced to resist code-reduced seismic forces.

New structural elements would need to be designed per the current edition Kentucky (International) 
Building Code.

Building Stability Assessment and Remediation Evaluation
Main Tower
Overall, we judge the Tower structure to be in poor to very poor condition with a high level of deterioration 
of floor and roof structures and numerous localized instabilities in the exterior wall system.  The excessive 
out-of-plane displacement and high level of deterioration of the west and east façade veneers render 
significant portions of those walls to be unstable with a high likelihood of sudden collapse.  The floor 
structures are highly deteriorated alongside the exterior west and east side bearing walls due to exposure 
to weather through windows and a compromised roof membrane.  The building has few-to-no enclosed 
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windows.  The roof membrane appears to be compromised throughout resulting in deterioration of the 
uppermost floor throughout lessening to deterioration of lower floors predominantly nearest the exterior 
walls, due to the shelter afforded by the upper floors.  The floor structures nearest the rear stair are highly 
deteriorated, partially collapsed, soft under weight and considered to be unstable with a high likelihood of 
sudden collapse.  The main stair is pulling away from support at the fourth floor and is deemed to have a 
moderate probability of sudden collapse.  The fourth level floor is highly deteriorated and deemed unsafe 
to access.  Based on the roof condition assessments by Prosim Engineering projected to today, in 
consideration of the exacerbated deterioration observed, we expect that the roof structure is 
compromised and deteriorated to extent that would require full replacement.

We recommend that all public access to the Tower be prohibited and that locked barriers with 
controlled access remain in place.  We recommend that no access above the third floor be 
allowed by any persons, except in controlled situations by trained personnel.  We recommend that 
no access be allowed within 20’ of the rear stair (interface of North Addition and Main Tower) on 
Levels One, Two, or Three.  No access should be made in private rooms (outside corridor) on 
Levels Two and Three where heavy deterioration of floor structure bearing on west and east side 
walls is present.  Do not permit any access inside the building on days with heavy precipitation, 
moderate to heavy winds or after snowfalls.  Barricade the open areas to east and west of the 
tower with fencing to prevent any access where the one-story additions have been demolished, 
due to the high probability of veneer collapse/fall hazard.  The west chimney should be 
immediately demolished by a highly-skilled crew with a safety plan and collapse protection to 
prevent a sudden collapse of the chimney onto the neighbor’s structure.  Building veneer and 
chimney on west and east sidewalls should be considered unstable and susceptible to sudden 
collapse.

Feasibility of any remediation and reconstruction schemes, including mothballing, is most dependent on 
the means to safety egress and disturb the existing structure.  In its current state, we believe that even 
minor disturbance (such as barricading windows or installing scaffolds and shoring) could lead to a partial 
collapse of some portions of adjoining wall veneers or floor structures.  Should safety cautions be 
implemented, cost, bidder interest, and the high degree of risk would be very high barriers to overcome. 
Big picture remediation and reconstruction goals should include:

 Reconstruction of the roof structure.
 Reconstruction of floor structures in majority of private rooms
 Selective removal and reuse of veneer materials on west and east facades. Reconstruction of 

bearing walls.
 Stabilization and underpinning of foundations
 Lateral stability and connection of floor and roof plates to shear walls.
 Leveling or reconstruction of slab on grade and remaining elevated floors

East and West Additions
Overall, we judge the condition of the remaining structure at the East and West Additions to be in very 
poor condition with a high level of deterioration in the floor structures due to lack of roof /exposure to 
weather.  The temporary shoring in place does not offer adequate support to the compromised floor 
structure which could lead to a collapse of the floor to either side of the shoring.  The exterior walls are 
unbraced at the second story due to the removal of the roof structure; as such, they lack adequate 
bracing and strength as an independent element to resist moderate to severe wind or seismic loading.

We recommend that access under the second floors be avoided.    We recommend that no access 
onto the second floors be allowed by any persons, ecept in controlled situations by trained 
personnel.  Barricade the open areas to the east and west of the tower with fencing to prevent any 
access where the one-story additions have been demolished.  Do not permit any access within 30 
feet of the additions to either side on days with heavy precipitation, moderate to heavy winds or 
after snowfalls.  We do not believe that the barricade fencing installed along West Cumberland Avenue 
offers full protection to persons or property outside the fence should a collapse of the unbraced wall 
occur.  
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The additions are open to weather with a compromised floor which is offering bracing to the masonry 
walls.  The second floors will need to be fully replaced, and if the facility is to remain unused for many 
more years additional bracing of the upper walls should be provided.

North Addition
Overall, we judge the condition of the North Addition to be in fair condition.  The masonry does have 
deterioration and biological growth and the steel framing appears to have light corrosion.  The structure 
suffers from significant differential settlement which is causing a global rotation of the building and high 
load-displacement effects on the veneer.  The addition would appear to offer no significant historical value 
though and renovation costs would rival or more likely exceed that of new construction.  Should the 
addition be renovated, the project should include:

 Stabilization by underpinning all bearing wall foundations
 Leveling or reconstruction of slab on grade
 Lateral stability and connection of floor and roof plates to shear walls, especially where joists are 

commonly installed alongside and parallel to exterior walls instead of by rigid continuous 
connection

 Additional retrofit ties from veneer to structural wall in an engineered remediation to provide 
adequate restraint of the veneer due to the P-Delta effects.

Scenario 1 Stabilizing the Entire Structure
We do not believe that this approach is feasible from a safety, cost, or practical standpoint.  A significant 
portion of the Tower roof and floor structure have severely deteriorated and is unsafe to access.  
Likewise, a significant portion of the west and east façade veneers are in a partial state of collapse such 
that any reconstruction or repair disturbance may trigger another partial collapse.  The floors which are 
safe to access, such as the lower corridors and slab on grade, have noticeable settlement which would 
effectively require significant replacement to correct.  Any potential work on or within the structure will 
require considerable safety precautions which would multiply costs.  For example, the private room floors 
are unsafe to work such that any reconstruction would require significant shoring below to support the 
weight of workers and more shoring above to prevent collapse, rendering no effective working space.  We 
do not believe that large portions of the floors, roof, and side walls can be economically or safely 
salvaged.  The southern extent is more intact and appears to suffer from less significant settlement and 
out-of-plane movement. 

Similarly, the West and East Additions have already lost their roof structures with the floors exposed to 
weather and highly deteriorated.  Any renovation would replace the floor and roof, with hopes to salvage 
the façade with masonry repairs.  The south walls require tuckpointing and some unit replacement, plus 
removal of the modern non-matching veneer cover; however, reuse of the south walls is conceivable.

The North Addition is mostly intact with a more modern concrete and steel floor system and tighter/planar 
walls.  It could most easily be renovated, but would require resupport/stabilization of all foundations on 
retrofit piles to arrest the settlement.  Underpinning piles may not be fully effective due to the small 
diameter in bearing upon the shattered profile of the bedrock.  Most commonly within Middlesboro larger 
diameter auger-cast piles or drilled piers are utilized for end bearing.  If left in its settled state, the floors 
would be either left unlevel or require significant topping (and reinforcement) to level.  Additionally, the 
exterior veneers would need costly retrofit ties to tie the veneer to structure in order to counter the load-
displacement effects.  Though it is conceivable to jack and rotate a structure, and we are aware of similar 
on highly significant structures, we do not believe that there are local contractors specialized in such or 
that the cost is justifiable to this modern portion of the building.  Based on our experience, stabilization 
and renovation of the North Addition would cost substantially more than new construction, for a structure 
which appears to have little aesthetic or historic value.

No opinion of probable cost has been prepared for this approach as we cannot condone its 
implementation from a safety standpoint.

Scenario 2 Stabilizing and Preserving the Tower Only
Similar to Scenario 1, we do not believe that this approach is feasible.  The Tower is the most 
deteriorated portion of the structure.  The East and West Additions are in a similar state of disrepair as 
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the southern portion of the Tower, such that any remediation approach could be similarly adopted for the 
Tower and West and East Additions.

No opinion of probable cost has been prepared for this approach as we cannot condone its 
implementation from a safety standpoint.
Scenario 3 Stabilizing and Preserving only the Facades
Stabilizing and preserving all the facades of the Tower and West and East Additions is possible, but is 
likewise deemed unsafe and unpractical for construction.  The west and east façade walls suffer from 
very loose and laterally displaced veneer which have already succumbed to partial collapse.  Those 
sidewalls require much more stabilization than cosmetic tuckpointing and sealing – instead needing 
substantial reconstruction of the veneer and potentially also the inner wythes.  The walls also have 
substantial differential settlement which increases to the north.  It is not feasible to jack those walls and as 
these historic walls typically have only a flair, but no foundation, resupport and stabilization are 
sometimes marginal in effectiveness.  It is conceivable to salvage and restore the south façade and 
sidewalls of the Tower and West and East Additions for the most southern 40 feet (to the extent of the 
main stair) which appears to be the most plumb and planar, and least settled.

The North Addition could be renovated with floor structures in place as previously discussed.  We do not 
believe that it is cost-effective to repurpose this portion of the building.

For purposes of the opinion of probable cost, we have estimated the cost with the following scope:
 Complete demolition of the North Addition,
 Complete demolition of the roof and floor structures of the Tower and West and East Additions,
 Select removal and stockpile of veneer brick and stonework from the west and east sidewalls 

north of the main stair,
 External temporary stabilization bracing of the facades with exposed steel frame on piles, which 

would be removed during the future reconstruction of the floors and roof structures, and
 Stabilization underpinning of the remaining exterior walls with resupport piles.

This approach would in-effect remove all floors and roof and leave the southern facades in place, but 
braced in anticipation of a new infill structure to the north.  The reconstruction of the floors/roof (the 
building) is not included in this estimate.

Scenario 4 Demolition of the Entire Structure
Demolition of the entire structure will be the least costly approach.  Renovation cost for stable-but-aged 
structure has rivaled or slightly exceeded new construction with modern, efficient systems for several 
years.  Factoring in the stabilization of a deteriorated structure, total renovation costs would greatly 
exceed that of modern new construction; however, modern construction rarely incorporates the details 
found in historic buildings making them less cherished and more disposable.

For purposes of opinion of probable cost, we have estimated with the following scope:
 Complete demolition of North Addition, Tower, and West and East Additions including all 

structure and foundations, and
 Disposal at hazardous material wasteyard.

Scenario 5 Partial Demolition and Reconstruction to Enclosed Box
We believe that the most economically responsible approach to maintaining the historic nature of the 
building would be to retain, stabilize, and enclose the most architecturally significant portion of the exterior 
walls and structure, and demolish the remainder.  This would allow for future new construction to infill the 
remainder of the lot with modern, efficient construction once a purpose is developed.  In this scenario, we 
would propose keeping the masonry walls of the West and East Additions, the southern facade of the 
Tower, and the west and east side walls from Cumberland Avenue north to the extent of the main stair.  
The slab on grade, second floor and third-floor structures would be salvaged, reinforced, and restored to 
meet minimal commercial live loads.  The Tower fourth floor and roof structures and the West/East 
Additions second floor and roof structures would be demolished and reconstructed.  The ceilings and 
walls would have all finishes demolished.  The stairs would remain, but be structurally reattached.  The 
facades would be tuckpointed and fully enclosed with new windows and storefront.  A new membrane 
roof would be installed over the extent retained.  The rear of the truncated building would be enclosed 
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with a wood-framed, sheathed, and structurally stable perimeter shear wall covered with a low-cost, 
removable weatherproof siding.  The mansard roof would be selectively demolished and reconstructed 
with salvaged or new materials to match.  The remainder of the structures to the north would be 
demolished after first selectively removing and stockpiling the veneer brick and stonework from the west 
and east sidewalls north of the main stair.  At completion the building would be enclosed and have a 
stable structure ready for fit-up and infill addition to the north.  It would maintain the character and 
presence on West Cumberland Avenue, but allow for a true repurpose with modern amenities.

For the purposes of opinion of probable cost, we have estimated with the following scope:
 Complete demolition of the North Addition,
 Complete demolition of the Tower roof and fourth-floor structures, demolition of the Tower and 

West/East Additions,
 Select removal and stockpile of veneer brick and stonework from the west and east sidewalls 

north of the main stair,
 External temporary stabilization bracing of the facades with exposed steel frame on piles, which 

would be removed during future reconstruction of the floors and roof structures,
 Stabilization underpinning of the remaining exterior walls with resupport piles,
 Tuckpointed exterior brick,
 New windows and roof,
 New roof structures, new fourth-floor structure at Tower, reinforced second and third-floor 

structures at Tower, and new second-floor structure at West and East Additions, and
 Reconstructed mansard.

Opinion of Probable Costs

Respective to the scopes of work described within this report, we have developed an opinion of probable 
costs for mothballing and reconstruction scenarios.  The opinions of cost were prepared utilizing 
estimated quantities and unit prices obtained from experience with recent project experience and 
R.S. Means Building Construction Costs.  Demolition costs were estimated through assistance from a 
reputable demolition contractor.  The costs presented are only accurate relative to the preliminary nature 
of the investigation, and are not guaranteed to be exact.  We offer the following approximations of 
probable cost in today’s dollars (no increase for inflation is included):

Mothballing and Stabilization $400,000
Scenario 1 Stabilizing the Entire Structure not considered feasible
Scenario 2 Stabilizing and Preserving the Tower Only not considered feasible
Scenario 3 Stabilizing and Preserving Partial Facades   $1,300,000
Scenario 4 Demolition of the Entire Structure $340,000
Scenario 5 Partial Demolition and Reconstruct Enclosed Box $1,350,000

Recognize that construction material cost has been highly volatile throughout 2020 with lumber prices up 
approximately 80%, sheet steel cost up 110%, and structural steel up 70% very recently with 3-to-6-
month time to receive many structural materials.

Closing
Brown + Kubican, PSC appreciates the opportunity to provide this structural evaluation and report.  We 
would be pleased to continue working with you on this historic facility.  If you have any questions 
regarding this report, or if we can be any further assistance, please call.



Historic Home of Benevolent and Protective Order of Elks Page 41 of 41

Sincerely,

Dan Kubican, PE
KY No 20712

Copy: file

Attachments:   Appendix A
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                        Appendix D
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FIELD WORK CONDUCTED DECEMBER 18, 2020 

SURVEYOR: JUSTIN DRURY PLS 

INSTRUMENT: LEICA P40 TLS 
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Middlesboro Elks Customer: Brown & Kubican
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NORTH



Middlesboro Elks Customer: Brown & Kubican
Date: 12/18/2020

id Meas X 
(ft)

Meas Y 
(ft)

Meas Z 
(ft)

Ref X 
(ft)

Ref Y 
(ft)

Ref Z 
(ft)

Dev 3D 
(ft)

1 3.85 -0.52 47.61 3.85 0 47.61 0.52

2 15.33 -0.48 47.79 15.33 0 47.79 0.48

3 27.85 -0.47 47.81 27.85 0 47.81 0.47

4 40.85 -0.5 48.01 40.85 0 48.01 0.5

5 20.71 -0.36 36.81 20.71 0 36.81 0.36

6 40.94 -0.38 36.06 40.94 0 36.06 0.38

7 41.31 -0.27 23.11 41.31 0 23.11 0.27

8 22.37 -0.23 22.69 22.37 0 22.69 0.23

9 40.88 -0.15 11.86 40.88 0 11.86 0.15

10 41.91 0 1.47 41.91 0 1.47 0

11 26.7 -0.16 12.36 26.7 0 12.36 0.16

12 26.92 -0.02 3.2 26.92 0 3.2 0.02

13 15.15 -0.02 2.21 15.15 0 2.21 0.02

14 15.22 -0.17 12.99 15.22 0 12.99 0.17

15 14.77 -0.26 24.52 14.77 0 24.52 0.26

16 2.94 -0.01 1.81 2.94 0 1.81 0.01

17 3.52 -0.21 17.94 3.52 0 17.94 0.21

18 3.12 -0.41 29.86 3.12 0 29.86 0.41

19 2.9 -0.49 40.75 2.9 0 40.75 0.49

Inspect Cloud vs Mesh 4/4



Middlesboro Elks Customer: Brown & Kubican
Date: 12/18/2020

WEST 1A



Middlesboro Elks Customer: Brown & Kubican
Date: 12/18/2020

id Meas X 
(ft)

Meas Y 
(ft)

Meas Z 
(ft)

Ref X 
(ft)

Ref Y 
(ft)

Ref Z 
(ft)

Dev 3D 
(ft)

1 18.17 -0.35 52.15 18.17 0 52.15 0.35

2 26.98 -0.62 52.74 26.98 0 52.74 0.62

3 28.76 -0.51 50.37 28.76 0 50.37 0.51

4 26.72 -0.47 45.81 26.72 0 45.81 0.47

5 29.06 -0.48 43.22 29.06 0 43.22 0.48

6 22.54 -0.35 39.95 22.54 0 39.95 0.35

7 29.28 -0.42 39.15 29.28 0 39.15 0.42

8 27.7 -0.36 32.23 27.7 0 32.23 0.36

9 28.91 -0.33 26.24 28.91 0 26.24 0.33

10 21.56 -0.28 24.31 21.56 0 24.31 0.28

11 28.88 -0.3 22.01 28.88 0 22.01 0.3

12 24.13 -0.14 12.51 24.13 0 12.51 0.14

13 28.13 -0.02 5.36 28.13 0 5.36 0.02

14 27.81 -0.01 2.43 27.81 0 2.43 0.01

15 19.98 0.01 1.76 19.98 0 1.76 -0.01

16 5.46 0.02 1.64 5.46 0 1.64 -0.02

17 7.43 -0.03 5.98 7.43 0 5.98 0.03

18 2.89 -0.04 8.79 2.89 0 8.79 0.04

19 13.96 -0.11 12.39 13.96 0 12.39 0.11

20 3.18 -0.11 16.02 3.18 0 16.02 0.11

21 7.15 -0.15 22.44 7.15 0 22.44 0.15

22 3.22 -0.15 25.97 3.22 0 25.97 0.15

23 14.74 -0.23 30.62 14.74 0 30.62 0.23

24 8.49 -0.21 36.79 8.49 0 36.79 0.21

25 3.34 -0.18 39.19 3.34 0 39.19 0.18

26 6.2 -0.23 44.03 6.2 0 44.03 0.23

27 2.94 -0.22 50.27 2.94 0 50.27 0.22

29 15.46 -0.31 45.81 15.46 0 45.81 0.31

30 3.09 -0.22 49.03 3.09 0 49.03 0.22



Middlesboro Elks Customer: Brown & Kubican
Date: 12/18/2020

WEST 1B



Middlesboro Elks Customer: Brown & Kubican
Date: 12/18/2020

id Meas X 
(ft)

Meas Y 
(ft)

Meas Z 
(ft)

Ref X 
(ft)

Ref Y 
(ft)

Ref Z 
(ft)

Dev Z 
(ft)

Dev 3D 
(ft)

1 2.38 -1.18 56.3 2.38 0 56.3 0 1.18

2 9.61 -0.92 52.74 9.61 0 52.74 0 0.93

3 9.58 -0.89 49.19 9.58 0 49.19 0 0.89

4 8.69 -0.85 48.24 8.69 0 48.24 0 0.85

5 4.35 -0.89 48.03 4.35 0 48.03 0 0.89

6 4.05 -0.81 44.35 4.05 0 44.35 0 0.81

7 3.72 -0.73 38.86 3.72 0 38.86 0 0.73

8 7.05 -0.68 38.1 7.05 0 38.1 0 0.68

9 9.52 -0.62 37.57 9.52 0 37.57 0 0.63

10 9.35 -0.58 35.42 9.35 0 35.42 0 0.58

11 5.54 -0.61 33.61 5.54 0 33.61 0 0.61

12 5.73 -0.56 30.6 5.73 0 30.6 0 0.56

13 5.69 -0.48 26.13 5.69 0 26.13 0 0.48

14 8.9 -0.42 25.11 8.9 0 25.11 0 0.42

15 9.78 -0.36 22.8 9.78 0 22.8 0 0.36

16 7.22 -0.36 20.91 7.22 0 20.91 0 0.36

17 5.21 -0.35 19.29 5.21 0 19.29 0 0.36

18 5.63 -0.27 13.99 5.63 0 13.99 0 0.27

19 8.21 -0.23 12.17 8.21 0 12.17 0 0.23

20 8.88 -0.15 8.64 8.88 0 8.64 0 0.15

21 6.45 -0.14 5.51 6.45 0 5.51 0 0.14

22 6.07 -0.05 0.44 6.07 0 0.44 0 0.05

23 1.13 -0.04 0.37 1.13 0 0.37 0 0.05

24 -0.12 -0.24 9.97 -0.12 0 9.97 0 0.24

25 -0.95 -0.4 17.94 -0.95 0 17.94 0 0.4

26 -0.63 -0.5 23.6 -0.63 0 23.6 0 0.51

27 -0.88 -0.6 29.01 -0.88 0 29.01 0 0.6

28 -0.7 -0.67 32.54 -0.7 0 32.54 0 0.67

29 -0.64 -0.74 37.19 -0.64 0 37.19 0 0.75

id Meas X 
(ft)

Meas Y 
(ft)

Meas Z 
(ft)

Ref X 
(ft)

Ref Y 
(ft)

Ref Z 
(ft)

Dev Z 
(ft)

Dev 3D 
(ft)

30 -1.22 -0.86 42.48 -1.22 0 42.48 0 0.86

31 -0.78 -0.92 46.51 -0.78 0 46.51 0 0.92

32 -1.33 -1.07 53.55 -1.33 0 53.55 0 1.07



Middlesboro Elks Customer: Brown & Kubican
Date: 12/18/2020

WEST CHIMNEY



Middlesboro Elks Customer: Brown & Kubican
Date: 12/18/2020

id Meas X 
(ft)

Meas Y 
(ft)

Meas Z 
(ft)

Ref X 
(ft)

Ref Y 
(ft)

Ref Z 
(ft)

Dev 3D 
(ft)

1 1.5 -0.94 63.57 1.5 0 63.57 0.94

2 1.58 -0.79 61.85 1.58 0 61.85 0.79

3 1.77 -0.73 59.15 1.77 0 59.15 0.73

4 1.38 -0.68 56.19 1.38 0 56.19 0.68

5 1.57 -0.6 51.46 1.57 0 51.46 0.6

6 1.6 -0.55 47.59 1.6 0 47.59 0.55

7 1.62 -0.45 43.07 1.62 0 43.07 0.45

8 1.71 -0.57 49.41 1.71 0 49.41 0.57

9 2.02 -0.36 38.36 2.02 0 38.36 0.36

10 1.87 -0.28 34.82 1.87 0 34.82 0.28

11 2.02 -0.26 33.8 2.02 0 33.8 0.26

12 2 -0.2 30 2 0 30 0.2

13 1.87 -0.1 23.49 1.87 0 23.49 0.1

14 1.67 -0.36 19.08 1.67 0 19.08 0.36

15 1.91 -0.34 14.15 1.91 0 14.15 0.34

16 2.47 -0.1 5.8 2.47 0 5.8 0.1

17 2.51 -0.05 0.74 2.51 0 0.74 0.05

18 -0.56 -0.42 0.88 -0.56 0 0.88 0.42

19 -1.13 -0.42 5.19 -1.13 0 5.19 0.42

20 0.22 -0.06 3.51 0.22 0 3.51 0.06

21 -0.98 -0.12 12.33 -0.98 0 12.33 0.12

22 -1.31 -0.17 18.87 -1.31 0 18.87 0.17

23 -0.9 -0.12 27.65 -0.9 0 27.65 0.12

24 -1.18 -0.21 32.97 -1.18 0 32.97 0.21

25 -1.43 -0.31 38.73 -1.43 0 38.73 0.31

26 -1.38 -0.42 44.36 -1.38 0 44.36 0.42

27 -1.61 -0.49 47.63 -1.61 0 47.63 0.49

28 -1.33 -0.51 48.93 -1.33 0 48.93 0.51

29 -1.43 -0.62 55.57 -1.43 0 55.57 0.62

id Meas X 
(ft)

Meas Y 
(ft)

Meas Z 
(ft)

Ref X 
(ft)

Ref Y 
(ft)

Ref Z 
(ft)

Dev 3D 
(ft)

30 -1.32 -0.73 61.19 -1.32 0 61.19 0.73

31 -1.42 -0.91 63.31 -1.42 0 63.31 0.91



Middlesboro Elks Customer: Brown & Kubican
Date: 12/18/2020

WEST 2



Middlesboro Elks Customer: Brown & Kubican
Date: 12/18/2020

id Meas X 
(ft)

Meas Y 
(ft)

Meas Z 
(ft)

Ref X 
(ft)

Ref Y 
(ft)

Ref Z 
(ft)

Dev 3D 
(ft)

1 -2.82 -1.12 58.52 -2.82 0 58.52 1.12

2 18.43 -0.93 58.61 18.43 0 58.61 0.93

3 17.4 -0.83 53.95 17.4 0 53.95 0.83

4 23.32 -0.9 57.09 23.32 0 57.09 0.9

5 32.61 -0.65 56.97 32.61 0 56.97 0.65

6 36.23 -0.61 55.23 36.23 0 55.23 0.61

7 50.7 -0.55 59.34 50.7 0 59.34 0.55

8 53.88 -0.55 61.21 53.88 0 61.21 0.55

9 57.26 -0.37 50.44 57.26 0 50.44 0.37

10 63.1 -0.39 50.56 63.1 0 50.56 0.39

11 74.22 -0.3 50.67 74.22 0 50.67 0.3

12 78.36 -0.27 50.55 78.36 0 50.55 0.27

13 77.86 -0.18 47.82 77.86 0 47.82 0.18

14 64.84 -0.25 42.82 64.84 0 42.82 0.25

15 71.96 -0.2 38.36 71.96 0 38.36 0.2

16 76.65 -0.18 42.98 76.65 0 42.98 0.18

17 57.81 -0.29 37.68 57.81 0 37.68 0.29

18 63.94 -0.19 30.92 63.94 0 30.92 0.19

19 75.24 -0.14 33.9 75.24 0 33.9 0.14

20 71.7 -0.12 26.02 71.7 0 26.02 0.12

21 75.46 -0.15 26.95 75.46 0 26.95 0.15

22 76.03 -0.17 23.15 76.03 0 23.15 0.17

23 69.74 -0.33 19.13 69.74 0 19.13 0.33

24 74.35 -0.19 7.26 74.35 0 7.26 0.19

25 70.63 -0.18 4.12 70.63 0 4.12 0.18

26 62.12 -0.03 2.92 62.12 0 2.92 0.03

27 51.42 -0.15 8.02 51.42 0 8.02 0.15

28 45.89 -0.57 18.47 45.89 0 18.47 0.57

29 46.22 -0.63 26.17 46.22 0 26.17 0.63

id Meas X 
(ft)

Meas Y 
(ft)

Meas Z 
(ft)

Ref X 
(ft)

Ref Y 
(ft)

Ref Z 
(ft)

Dev 3D 
(ft)

30 38.94 -0.12 9.87 38.94 0 9.87 0.12

31 35.39 0 2.6 35.39 0 2.6 0

32 32.83 -0.29 21.7 32.83 0 21.7 0.29

33 22.03 -0.18 15.25 22.03 0 15.25 0.18

34 14.04 -0.06 3.9 14.04 0 3.9 0.06

35 7.22 -0.24 19.31 7.22 0 19.31 0.24

36 3.38 -0.33 25.12 3.38 0 25.12 0.33

37 3.96 -0.54 33.12 3.96 0 33.12 0.54

38 0.15 -0.64 37.16 0.15 0 37.16 0.64

39 9.8 -0.85 36.27 9.8 0 36.27 0.85

40 12.78 -1.13 37.85 12.78 0 37.85 1.13

41 12.47 -0.77 39.84 12.47 0 39.84 0.77

42 0.99 -0.97 50.7 0.99 0 50.7 0.97

43 -0.42 -0.97 52.98 -0.42 0 52.98 0.97

44 19.88 -0.65 45.46 19.88 0 45.46 0.65

45 20.62 -0.62 38.93 20.62 0 38.93 0.62

46 33.09 -0.61 49.01 33.09 0 49.01 0.61

47 32.85 -0.58 44.08 32.85 0 44.08 0.58

48 36.99 -0.59 52.01 36.99 0 52.01 0.59

49 35.52 -0.6 37.68 35.52 0 37.68 0.6

50 24.19 -0.41 28.88 24.19 0 28.88 0.41

51 30.25 -0.33 26.34 30.25 0 26.34 0.33

52 36.73 -0.44 31.67 36.73 0 31.67 0.44

53 38.23 -0.6 37.33 38.23 0 37.33 0.6

54 43.56 -0.89 38.26 43.56 0 38.26 0.89

55 43.48 -1.32 42.91 43.48 0 42.91 1.32

56 45.96 -1.59 44.56 45.96 0 44.56 1.59

57 42.71 -1.03 47.85 42.71 0 47.85 1.03

58 32.82 -0.17 16.01 32.82 0 16.01 0.17



Middlesboro Elks Customer: Brown & Kubican
Date: 12/18/2020

EAST



Middlesboro Elks Customer: Brown & Kubican
Date: 12/18/2020

id Meas X 
(ft)

Meas Y 
(ft)

Meas Z 
(ft)

Ref X 
(ft)

Ref Y 
(ft)

Ref Z 
(ft)

Dev 3D 
(ft)

1 45 0.33 58.87 45 0 58.87 -0.33

2 54.12 0.43 58.34 54.12 0.67 58.34 -0.24

3 59.14 0.07 55.46 59.14 0 55.46 -0.07

4 69.29 0.34 55.78 69.29 0.67 55.78 -0.33

5 72.99 0.4 58.05 72.99 0.67 58.05 -0.27

6 82.56 0.81 66.22 82.56 0.67 66.22 0.14

7 82.45 0.66 62.23 82.45 0.67 62.23 0

8 80 0.58 54.56 80 0.67 54.56 -0.09

9 97.29 0.63 58.07 97.29 0.67 58.07 -0.04

10 103.19 0.54 51.33 103.19 0.67 51.33 -0.12

11 111.69 0.45 51.45 111.69 0.67 51.45 -0.22

12 122.27 0.3 51.57 122.27 0 51.57 -0.3

13 123.02 0.21 43 123.02 0 43 -0.21

14 113.08 0.28 34.2 113.08 0 34.2 -0.28

15 124.77 0.16 30.42 124.77 0 30.42 -0.16

16 112.37 0.2 23.28 112.37 0 23.28 -0.2

17 122.22 0.12 17.6 122.22 0 17.6 -0.12

18 109.99 0.1 13.13 109.99 0 13.13 -0.1

19 121.65 0.08 2.15 121.65 0 2.15 -0.08

20 105.74 -0.01 2.88 105.74 0 2.88 0.01

21 91.38 0.32 31.22 91.38 0 31.22 -0.32

22 93.82 0 4.12 93.82 0 4.12 0

23 83.48 0.01 19.22 83.48 0 19.22 -0.01

24 81.28 0.29 35.03 81.28 0 35.03 -0.29

25 69.63 0.03 20.22 69.63 0 20.22 -0.03

26 69.37 0.33 44.31 69.37 0 44.31 -0.33

27 66.52 0.02 27.19 66.52 0 27.19 -0.02

28 86.33 0 3.51 86.33 0 3.51 0

29 68.99 -0.01 2.79 68.99 0 2.79 0.01

30 53.24 0 2.15 53.24 0 2.15 0

31 55.4 0.02 16.13 55.4 0 16.13 -0.02

32 55.41 0.14 33.68 55.41 0 33.68 -0.14

33 42.69 0.01 26.04 42.69 0 26.04 -0.01

34 45.41 0.01 17.84 45.41 0 17.84 -0.01

35 41.19 -0.01 1.12 41.19 0 1.12 0.01

36 32.94 -0.72 20.75 32.94 0 20.75 0.72

37 32.83 -0.41 24.01 32.83 0 24.01 0.41

id Meas X 
(ft)

Meas Y 
(ft)

Meas Z 
(ft)

Ref X 
(ft)

Ref Y 
(ft)

Ref Z 
(ft)

Dev 3D 
(ft)

38 32.55 0.09 33.43 32.55 0 33.43 -0.09

39 33.74 0.14 39.78 33.74 0 39.78 -0.14

40 32.23 -0.01 46.47 32.23 0 46.47 0.01

41 31.14 0.01 5.36 31.14 0 5.36 -0.01

42 18.55 -0.04 4.24 18.55 0 4.24 0.04

43 7.9 -0.05 2.68 7.9 0 2.68 0.05

44 20.8 0.01 28.47 20.8 0 28.47 -0.01

45 11.23 0 32.93 11.23 0 32.93 0

46 4.66 -0.07 39.41 4.66 0 39.41 0.07

47 16.66 0.02 42.08 16.66 0 42.08 -0.02

48 3.56 -0.1 50.86 3.56 0 50.86 0.1

49 33.02 -0.03 51.65 33.02 0 51.65 0.03

50 33.64 0.18 57.35 33.64 0 57.35 -0.18

51 55.78 0.16 42.54 55.78 0 42.54 -0.16

52 43.35 -0.18 52.89 43.35 0 52.89 0.18

53 68.04 0.16 37.87 68.04 0 37.87 -0.16



Middlesboro Elks Customer: Brown & Kubican
Date: 12/18/2020

SOUTH



Middlesboro Elks Customer: Brown & Kubican
Date: 12/18/2020

id Meas X 
(ft)

Meas Y 
(ft)

Meas Z 
(ft)

Ref X 
(ft)

Ref Y 
(ft)

Ref Z 
(ft)

Dev 3D 
(ft)

1 55.97 -0.11 60.95 55.97 0 60.95 0.11

2 52.14 -0.03 58.9 52.14 0 58.9 0.03

3 57.07 -0.08 56.89 57.07 0 56.89 0.08

4 56.58 -0.1 50.27 56.58 0 50.27 0.1

5 54.23 -0.12 45.18 54.23 0 45.18 0.12

6 56.77 -0.09 41.63 56.77 0 41.63 0.09

7 56.39 -0.08 32.32 56.39 0 32.32 0.08

8 56.64 -0.07 24.06 56.64 0 24.06 0.07

9 72.74 -0.09 25.13 72.74 0 25.13 0.09

10 74.52 -0.04 12.5 74.52 0 12.5 0.04

11 75.83 -0.01 1.31 75.83 0 1.31 0.01

12 56.84 -0.35 1.57 56.84 0 1.57 0.35

13 55.27 -0.07 18 55.27 0 18 0.07

14 43.85 -0.16 16.6 43.85 0 16.6 0.16

15 43.06 -0.35 1.48 43.06 0 1.48 0.35

16 31.86 -0.07 4.71 31.86 0 4.71 0.07

17 19.26 -0.07 4.47 19.26 0 4.47 0.07

18 0.23 -0.07 3.75 0.23 0 3.75 0.07

19 0.71 -0.05 15.48 0.71 0 15.48 0.05

20 20.3 -0.12 16.6 20.3 0 16.6 0.12

21 1.48 -0.05 24.52 1.48 0 24.52 0.05

22 23.42 -0.19 24.31 23.42 0 24.31 0.19

23 19.63 -0.22 32.24 19.63 0 32.24 0.22

24 36.84 -0.21 38.11 36.84 0 38.11 0.21

25 19.72 -0.23 37.91 19.72 0 37.91 0.23

26 19.01 -0.25 47.17 19.01 0 47.17 0.25

27 37.28 -0.08 59.04 37.28 0 59.04 0.08

28 37.19 -0.22 60.8 37.19 0 60.8 0.22

29 18.54 -0.25 58.15 18.54 0 58.15 0.25

id Meas X 
(ft)

Meas Y 
(ft)

Meas Z 
(ft)

Ref X 
(ft)

Ref Y 
(ft)

Ref Z 
(ft)

Dev 3D 
(ft)

30 19.39 -0.02 0.75 19.39 0 0.75 0.02

31 20.22 -0.26 60.72 20.22 0 60.72 0.26
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Petrography Results 
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December 21, 2020 

Brown and Kubican 

Client address 

Client city, state, zip 

Attention: Mr. Dan Kubican, P.E.  

Reference: Historic Elk Lodge Petrography 

B&K Middlesboro Historic Elk Lodge 

Middlesboro, Ky 

S&ME Project No. 210123 

 

Dear Mr. Kubican: 

Brown and Kubican, PSC retained S&ME to retrieve mortar samples from the approximately 100-year-old multi-

story building Middlesboro Elks Club Building in Middlesboro, Kentucky.  The structure is showing signs of 

distress.  As we understand, the owner has intentions of stabilizing and renovating this historic structure.  S&ME 

technicians Friedrich A. Unterharnscheidt and Benjamin Shelly met with Mr. Dan Kubican at the site where S&ME 

was given specific instructions on the locations were samples were to be obtained. 

 Sample Collection 

S&ME obtained two samples for petrographic testing. Mr. Kubican directed S&ME personnel to the western side 

of the building where we were to obtain the samples (figure 1). We were instructed to take one sample of the 

mortar that appeared to be severely weathered/damaged which was labeled as sample #1 and one sample from 

the in-tact/stable mortar which was labeled as sample #2.   

Mortar Sample #1  

Mortar sample #1 was taken from a part of the wall showing significant damage and weathering (figure 2).  The 

samples were pulled loose by hand pressure and removed carefully with a light tap from a hammer.  Materials 

were recovered from throughout the area to help provide a representative sample of the in-place materials.  
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Figure 1: West Wall Test Area 

 

Figure 2: Area where Sample #1 was Obtained  
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Mortar Sample #2  

The second sample was also obtained from the west wall of the structure.  The mortar for sample #2 was 

significantly more secure in the wall. The Initial plan was to use a Core-Case coring drill to take samples; however, 

when drilling the mounting holes for the Core-Case it was discovered the surrounding brick was frangible and it 

was determine we would have a higher than accepted chance of mounting failure during coring representing a 

safety hazard and thus an alternate collection method was used. 

 

Figure 3: Sample #2 Location  

The alternate method used a hammer drill to cut holes around a mortar joint to isolate the mortar.  Once 

completed, a hammer and chisel were used to carefully remove sections of the joint for the sample. Crew noted 

the brick and mortar were soft when drilling.  All the drilling operations were conducted in a dry condition; 

however, It was also noted during drilling that there appeared to be water saturation in the masonry, the cuttings 

from the bit in one location were observed to come out as a paste instead of a light dust. 

 

Figure 4: Sample #2 removal  

Two locations were drilled in this manner with multiple pieces collected per location. The crew began drilling a 

third location; however, became worried as during drilling pieces of masonry and dust began falling from higher 

up on the wall and the location was abandoned. 
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 Sample Handling 

The samples obtained were bagged and labeled appropriately.  The Samples were then shipped to Certified 

Testing Laboratories (CTL) where they were subjected to a petrographic analysis for historic mortars.  The results 

of the petrographic analysis are appended to this report.  

 

 

Sincerely, 

S&ME, Inc.  

 

Friedrich A. Unterharnscheidt Harold Oney 

NDT Program Technician NDE Program Manager  

   

 

HOney
Electronic signature

HOney
Fritz Stamp



 

Copy No. 1 

C T L G r o u p  i s  a  r e g i s t e r e d  d / b / a  o f  C o n s t r u c t i o n  T e c h n o l o g y  L a b o r a t o r i e s ,  I n c .  

Report for 

S&ME 
2020 Liberty Road, Lexington, Kentucky 40507 

 
CTLGroup Project No. 157676 
 
 
Compositional Analysis of Historic Mortar 
from Historic Elk Lodge, Middlesboro, 
Kentucky  
 
 
 
 
 
 
February 3, 2021 
 
Submitted by: 
Jaclyn Ferraro 
 
 
COA #2224 
 
5400 Old Orchard Road 
Skokie, Illinois 60077-1030 
(847) 965-7500 
 

Austin, TX  •  Houston, TX  •  Chicago, IL  • Doha, Qatar 

 
www.CTLGroup.com 
 



  

Austin, TX  •  Chicago, IL  •  Washington, DC  •  Doha, Qatar  

Corporate Office:  5400 Old Orchard Road, Skokie, IL 60077-1030  P: 847-965-7500  F: 847-965-6541  www.CTLGroup.com 

CTLGroup is a registered d/b/a of Construction Technology Laboratories, Inc. 

 

REPORT OF LABORATORY ANALYSIS 

 

Date: February 3, 2021 

CTLGroup Project No.: 157676 

Compositional Analysis of Historic Mortar from Historic Elk Lodge, Middlesboro, 

Kentucky  

Two mortar samples, identified as Samples 1 and 2 (Figs. 1 and 2), were received by CTLGroup 

on January 18, 2021, from Mr. Harold Oney, S&ME, Lexington, Kentucky. The mortar samples 

had reportedly been taken from brick masonry of the approximately 100-year-old Historic Elk 

Lodge, in Middlesboro, Kentucky. Compositional analysis of the mortar in accordance with 

ASTM C1324-20, “Standard Test Method for Examination and Analysis of Hardened Masonry 

Mortar,” was requested to determine proportions of aggregate and binder constituents to 

provide recommendations for formulating a suitable repair or replacement mortar.  

This report presents the details of the laboratory analyses and the interpretation of results. 

FINDINGS AND CONCLUSIONS 

Samples 1 and 2 are different mortars and are discussed separately in the following report.  

SAMPLE 1 

Petrographic Examination 

The mortar is friable, but well compacted. The rough exterior surface (Figs. 1 and 3) is 

weathered. No significant microcracking is observed. The mortar color on freshly broken 

surfaces is very pale brown (close to 10YR 8/3 in the Munsell color system) (Fig. 4). 

The mortar consists of siliceous natural sand dispersed in a non-air-entrained portland cement 

and hydrated lime paste/matrix (Figs. 3, 4, and 7). The air content is estimated at 5 to 7%. The 

mortar is visually slightly to somewhat over-sanded. The paste/matrix contains evidence of 

portland cement in moderate amounts and only few lime lumps which are mostly small, in size, 

but rarely are large. The cement is nearly fully hydrated.  
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The natural sand fine aggregate is poorly graded. The maximum particle size is 1.5 mm 

(estimated 99% passing No. 8 U.S. Standard sieve). Major constituents of the aggregate are 

quartz and quartzite, with minor amounts of mudstone and ironstone. Trace amounts of micas, 

quartz sandstone, and amphibole, strained quartz, and other various rock and minerals types 

are observed as well. Limestone is not observed in the sand. 

Chemical Analysis  

Proportions calculated from the results of ASTM C1324 chemical analysis (Table 1) indicate that 

the composition of the mortar is similar to a modern ASTM C270 Type N portland cement and 

hydrated lime mortar (ASTM C270-19, “Standard Specification for Mortar for Unit Masonry”). 

The hydrated lime is not indicated to be dolomitic. The mortar is slightly to somewhat over-

sanded according to the petrographic examination and the chemical analysis.  

TABLE 1  HISTORIC ELK LODGE MORTAR ANALYSIS OF SAMPLE 1 

Constituent Volume % Loose Volumetric Proportion 

Sand 80.87 8.90 

Portland Cement 9.08 1.00 

Hydrated Lime 10.05 1.11 

Cementitious Material : Aggregate - 1.0 : 4.2 

Cement : Lime : Aggregate - 1.0 : 1.1 : 8.9 

Mortar Type - 
Most similar to slightly to somewhat 

over-sanded Type N PCL 

 

SAMPLE 2 

Petrographic Examination 

The mortar is friable, but fairly well compacted. The exterior surface (Figs. 2 and 5) is 

weathered. Some short, randomly oriented microcracks are present throughout the mortar; 

these are likely normal shrinkage microcracks. The mortar color on freshly broken surfaces is 

white (close to 9.5/N in the Munsell system) (Fig. 6).  

The mortar consists of siliceous natural sand dispersed in a non-air-entrained portland cement 

and hydrated lime paste/matrix (Figs. 2, 5, and 8). Air content is estimated at 1 to 3%. The 

mortar is visually normally sanded to slightly under-sanded. The paste/matrix contains evidence 

of portland cement in small amounts and many lime lumps are present, ranging from small to 
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large, in size. The cement is nearly fully hydrated. The abundance of lime nodules suggests the 

mortar was made with lime putty.  

The natural sand fine aggregate is poorly graded. The maximum particle size is 1.25 mm 

(estimated 99% passing No. 8 U.S. Standard sieve). Major constituents of the aggregate are 

quartz and quartzite. Minor constituents include limestone, granite, strained quartz, and 

sandstone. Trace amounts of ironstone, feldspar, chert and/or chalcedony, and other various 

rocks and minerals are observed as well. The limestone content of the sand is up to 1% by 

volume, as determined by point-count analysis of the thin section.  

Chemical Analysis  

Proportions calculated from the results of ASTM C1324 chemical analysis (Table 2) indicate that 

the composition of the mortar does not conform to modern proportion specification of ASTM 

C270, but is most similar to a modern ASTM C270 Type O or Type K (listed in the ASTM C270 

Appendix) portland cement and hydrated lime mortar (ASTM C270-19, “Standard Specification 

for Mortar for Unit Masonry”). The hydrated lime is not indicated to be dolomitic. The mortar is 

normal to very slightly under-sanded according to the petrographic examination and the 

chemical analysis.  

TABLE 2  HISTORIC ELK LODGE MORTAR ANALYSIS OF SAMPLE 2 

Constituent Volume % Loose Volumetric Proportion 

Sand 66.07 29.18 

Portland Cement 2.26 1.00 

Hydrated Lime 31.66 13.98 

Cementitious Material : Aggregate - 1.0 : 1.9 

Cement : Lime : Aggregate - 1.0 : 14.0 : 29.2 

Mortar Type - 
Most similar to normal to slightly 

under-sanded Type O or Type K PCL 

 

Considerations for Repair Mortar 

For both samples, a modern portland cement – hydrated lime mortar will potentially be stronger 

than the existing mortars because modern cement is finely ground and hydrates more fully 

compared to coarser older cement.  
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For Sample 1, modern Type N portland cement - hydrated lime mortar is most compatible. Type 

N cement: lime proportions are 1: over ½ to 1¼. Sample 2 does not conform to modern 

proportion specification of ASTM C270, but is most similar to modern Type O or Type K portland 

cement - hydrated lime mortar. Type O cement: lime proportions are 1: over 1¼ to 2½. Type K 

cement: lime proportions are 1: over 2½ to 4. The lime-rich ends of these ranges will provide 

weaker mortars than the cement-rich end of the range.  

METHODS OF TEST 

Petrographic analysis of the mortar samples was performed in accordance with the 

examination portion of ASTM C1324-20, “Standard Test Method for Examination and Analysis 

of Hardened Masonry Mortar,” using the methodology of ASTM C856-20, "Standard Practice for 

Petrographic Examination of Hardened Concrete." The mortar samples were visually examined 

and photographed as received. Freshly broken surfaces were examined at magnifications up to 

50X using a stereomicroscope equipped with a high-intensity variable angle, dual light source. 

A portion of each mortar sample was embedded in epoxy for thin section preparation. After the 

epoxy hardened, a fresh surface of each sample was exposed by cutting each sample, and one 

of the saw-cut surfaces was lapped, cleaned, and dried. The prepared surfaces were mounted 

on ground glass microscope slides with epoxy. After the epoxy hardened, the thickness of the 

mounted blocks was reduced to approximately 20 m (0.0008 in.). The resulting thin sections 

were examined using a polarized-light (petrographic) microscope at magnifications up to 500X 

to study aggregate and paste mineralogy and microstructure. 

Chemical analysis of the mortar samples was performed in accordance with the chemical 

analysis portion of ASTM C1324-20. Additional information is contained in the attached 

chemical analysis report. 

 

 
Jaclyn Ferraro 
Group Director and Petrographer III 
Petrography Group  
  
JMF/ 
Attachment 
Notes: 1. Results refer specifically to the samples submitted. 
 2. This report may not be reproduced except in its entirety. 
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 3. Remnants of the samples remaining from the analysis will be retained for 30 days and then discarded 
as instructed in your sample submittal document. 

 

 

1a. First formed, flat surfaces. 
Green organic matter is 
observed on some 
fragments. 

 

 

1b. Second formed, flat 
surfaces. Green organic 
matter is observed on 
some fragments.  

 

 

1c. Exterior weathered 
surfaces. Green organic 
matter is observed on 
some fragments. 
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Fig. 1 Sample 1 mortar fragments, as received for analysis. The scale in each photo is in inches. 

 

 

 

2a. Brick surfaces (top row) 
and fragments of mortar 
(bottom row). 

 

 

2b. Rough mortar surfaces 
(top row) and fragments of 
mortar (bottom row). 

 

 

2c. Weathered exterior 
surfaces of brick and 
mortar (yellow arrows). 

Fig. 2 Sample 2 mortar fragments, as received for analysis. The scale in each photo is in inches. 
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Fig. 3   Close-up of the weathered surface of Sample 1. 

 

 
 

Fig. 4   Close-up of the freshly fractured surface of Sample 1. 
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Fig. 5   Close-up of the weathered surface of Sample 2. 
 

 
 

Fig. 6   Close-up of the freshly fractured surface of Sample 2. 
 



S&ME Page 9 of 14 
Historic Elk Lodge Project February 3, 2021 
CTLGroup Project No. 157676 
 
 

 
www.CTLGroup.com

 

 

 

7a.    Plane-polarized light. 

 

7b.    Cross-polarized light. 

Fig. 7  Thin-section micrographs of Sample 1 show the distribution of 
sand particles, paste, and air voids (labeled AV in Fig 7b). No 
microcracks observed. Residual portland cement particles are 
designated with blue arrows in Fig. 7a. All observed sand particles 
are siliceous. Quartz particles are labeled Qtz in Fig. 7a. A lime 
lump is designated by a yellow encirclement. The paste is fully 
carbonated. Field of view, from left to right, is 0.4 mm (0.016 in.).  

Qtz 

Qtz 

Qtz 

Qtz 

Qtz 

AV 

Qtz 

AV 

Qtz 

Qtz 
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8a.    Plane-polarized light. 

 

8b.    Cross-polarized light. 

Fig. 8  Thin-section micrographs of Sample 2 show the distribution of 
sand particles, paste, microcracks (green arrows in Fig. 8b), and 
air voids (labeled AV in Fig 8b). All observed sand particles are 
siliceous. Quartz particles are labeled Qtz and quartzite particles 
are labeled Qtzite in Fig. 8a. Two lime lumps are designated by 
yellow encirclements. The paste is fully carbonated. Field of view, 
from left to right, is 0.4 mm (0.016 in.).  

Qtzite 

Qtz 

Qtz 

AV 

AV 
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PETROGRAPHIC EXAMINATION OF MORTAR, ASTM C1324 

STRUCTURE: Historic Elk Lodge DATE RECEIVED: January 18, 2021 

LOCATION: Middlesboro, Kentucky EXAMINED BY: Jaclyn Ferraro 

 

SAMPLE 

Client Identification: 1. 

CTLGroup Identification: 5217101. 

Dimensions: Five fragments of which the largest is approximately 74 mm (2.9 in.) long and 
18 to 30 mm (0.7 to 1.2 in.) thick, representing the outer 53 mm (2.1 in.) of the mortar joint.  

Mortar Surfaces: Each fragment consists of: One exterior weathered surface that is a rough 
slightly discolored surface; discolored to medium-dark gray or medium brown; Two flat, 
formed surfaces; and one broken surface. No stone is adhered to the mortar. Some green 
organic matter is present on the exterior of a few fragments.   

Physical Condition: The mortar is friable. No secondary deposits are observed on surfaces. 

Cracks, Compaction Voids: The mortar is well consolidated.  

Embedded Items: None observed. 

FINE AGGREGATES 

Type: Natural siliceous sand.  

Constituents*: Major constituents are quartz and quartzite. Minor amounts of mudstone and 
ironstone. Trace amounts of micas, quartz sandstone, amphibole, strained quartz, and other 
various rock and minerals types are observed. Limestone is not observed in the sand. 

Gradation & Top Size: Visually appears poorly graded. Observed maximum size is 1.5 mm 
(0.06 in.); most particles are less than 1 mm (0.04 in.) in diameter (estimated 99% passing 
No. 8 U.S. standard sieve). 

Shape, Distribution, Volume: Rounded to sub-angular, mostly equant shape. Distribution is 
uniform. Aggregate volume appears slightly to somewhat high (slightly to somewhat over-
sanded).   

PASTE/BINDER 

Color: Close to very pale brown 10YR 8/3 (Munsell system). 

Hardness: Moderately soft to soft.  

Luster: Dull. 
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Paste-Aggregate Bond: Weak. 

Air Content: Non-air-entrained. The mortar contains scattered, mostly small, irregularly 
shaped air voids. Estimated total air content is 5 to 7%, on average. 

Depth of Carbonation: Fully carbonated. 

Absorbency: High; water droplets applied to freshly fractured surfaces of mortar readily 
absorbed.  

Binder System: Portland cement and hydrated lime. The cement is nearly fully hydrated. Few 
lime lumps are present, mostly small, in size, but rarely are large. 

Alteration/Secondary Deposits: None observed. 

MICROCRACKING: No significant microcracks are observed. 

  

*Major constituents are individually present in amounts greater than 10%. 
Minor constituents are individually present in amounts greater than 1% and up to 5%. 
Trace constituents are individually present in amounts up to 1%. 
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PETROGRAPHIC EXAMINATION OF MORTAR, ASTM C1324 

STRUCTURE: Historic Elk Lodge DATE RECEIVED: January 18, 2021 

LOCATION: Middlesboro, Kentucky EXAMINED BY: Jaclyn Ferraro 

 

SAMPLE 

Client Identification: 2.  

CTLGroup Identification: 5217102. 

Dimensions: Five fragments, three still adhered to red brick. The largest mortar fragment is 
still adhered to the brick and is approximately 78 mm (3.1 in.) long and 10 mm (0.4 in.) thick, 
representing the outer 39 mm (1.5 in.) of the mortar joint.  

Mortar Surfaces: Each fragment has at least: One exterior weathered surface that is flat, and 
dark gray; one flat, formed side; and two broken sides. side of the sample is a saw-cut 
surface. Three fragments of mortar are still adhered to red brick.   

Physical Condition: The mortar is friable. No secondary deposits are observed on surfaces. 

Cracks, Compaction Voids: The mortar is fairly well consolidated.  

Embedded Items: None observed. 

FINE AGGREGATES 

Type: Natural siliceous sand.  

Constituents*: Major constituents are quartz and quartzite. Minor constituents are limestone, 
granite, strained quartz, and sandstone. Trace amounts of ironstone, feldspar, and other 
various rocks and minerals are observed. 

 Potential interference for C1324 chemical analysis: Based on point-count, limestone makes 
up approximately up to 1% of the aggregate by volume. Limestone is soluble in cold 
hydrochloric acid and contributes calcium in the chemical analysis. Chert can potentially 
contribute soluble silica; however, its solubility in cold hydrochloric acid is usually negligible. 

Gradation & Top Size: Visually appears poorly graded. Observed maximum size is 1.25 mm 
(0.05 in.); most particles are less than 1 mm (0.04 in.) in diameter (estimated 99% passing 
No. 8 U.S. standard sieve). 

Shape, Distribution, Volume: Rounded to sub-angular, mostly equant shape. Distribution is 
uniform. Aggregate volume appears normal to slightly low (slightly under-sanded).   

PASTE/BINDER 

Color: Close to white 9.5/N (Munsell system). 

Hardness: Very soft.  
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Luster: Dull. 

Paste-Aggregate Bond: Weak. 

Air Content: Non-air-entrained. The mortar contains scattered, mostly small, irregularly 
shaped air voids. Estimated total air content is 1 to 3%, on average. 

Depth of Carbonation: Fully carbonated. 

Absorbency: High; water droplets applied to freshly fractured surfaces of mortar readily 
absorbed. 

Binder System: Portland cement and hydrated lime. The cement is nearly fully hydrated. 
Many lime lumps are present, ranging from small to large, in size. 

Alteration/Secondary Deposits: None observed. 

MICROCRACKING: Some short, randomly oriented microcracks are present throughout the 
mortar. 

  

*Major constituents are individually present in amounts greater than 10%. 
Minor constituents are individually present in amounts greater than 1% and up to 5%. 
Trace constituents are individually present in amounts up to 1%. 
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Preservation & Mothballing Guidelines 
Standards for preservation and mothballing from the US Secretary of Interior 
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Documentation  

Documenting the historical significance and physical condition of the property will provide information 
necessary for setting priorities and allocating funds. 

1. Document the architectural and historical significance of building 

 Owner should check with State Historic Preservation Office or local preservation commission for 
assistance in researching the building. If the building has never been researched for listing in the 
National Register of Historic Places or other historic registers, then, at a minimum, the following 
should be determined: 

o The overall historical significance of the property and dates of construction; 
o The chronology of alterations or additions and their approximate dates; and, 
o Types of building materials, construction techniques, and any unusual detailing or regional 

variations of craftsmanship. 

 Any materials removed from the building or site as part of the stabilization effort should be 
carefully scrutinized and, if appearing historic, should be photographed, tagged with a number, 
inventoried, and safely stored, preferably in the building, for later retrieval. 

 Clear records should be kept and a building file established. Copies of all important data, plans, 
photographs, and lists of consultants or contractors who have worked on the property should be 
added to the file as the job progresses. Recording actions taken on the building and identifying 
where elements that have been removed are stored. 

2. Prepare a condition assessment of the building  

 Sets priorities for repairs necessary to stabilize property and evaluate the age and condition of 
the following major elements: foundations; structural systems; exterior materials; roofs and 
gutters; exterior porches and steps; interior finishes; staircases; plumbing, electrical, mechanical 
systems; special features such as chimneys; and site drainage. Can provide the owner with an 
accurate overview of the current condition of the property. If the building is deteriorated or if there 
are significant interior architectural elements that will need special protection during the 
mothballing years, undertaking a condition assessment is highly recommended. 

 To record existing conditions of the building and site, it may be necessary to clean debris from the 
building and to remove unwanted or overgrown vegetation to expose foundations. The interior 
emptied of its furnishing, all debris removed, and the interior swept through. Building materials too 
deteriorated to repair, or which have come detached, such as moldings, balusters, and decorative 
plaster, and which can be used to guide later preservation work, should be tagged, labeled and 
saved. 

 Architectural features, both exterior and interior, can be rated on a scale of their importance to the 
integrity and significance of the building. Features of the highest priority should receive 
preference when repairs or protection measures are outlined as part of the mothballing process. 
Potential problems with protecting these features should be identified so that appropriate interim 
solutions can be selected.  

Stabilization 

Involves correcting deficiencies to slow down the deterioration of the building while it is vacant. 
Weakened structural members that might fail altogether in the forthcoming years must be braced or 
reinforced; insects and other pests removed and discouraged from returning; and the building protected 
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from moisture damage both by weatherizing the exterior envelope and by handling water run-off on the 
site. 

3. Structurally stabilize the building, based on a professional condition assessment  

 Structural stabilization by a qualified contractor should be done under the direction of a structural 
engineer to ensure that the added weight of the reinforcement can be sustained by the building 
and that the new members do not harm historic finishes. 

 If the building is in a northern climate, then the roof framing must be able to hold substantial snow 
loads. Also, consideration of bracing at the roof ridge and mid-points if snagging is apparent. 
Interior framing around stair openings or under long ceiling spans should be investigated along 
with underpinning or bracing structural piers weakened by poor drainage patterns as well. 

 If the building is in a southern or humid climate and termites or other insects are a problem, the 
foundation and floor framing should be inspected to ensure that there are no major structural 
weaknesses. If there is evidence of pest damage, particularly termites, active colonies should be 
treated and the structural members reinforced or replaced, if necessary. 

4. Exterminate or control pests and their entry, including but not limited to termites and pests  

 If the property is infested with animals or insects, it is important to get them out and to seal off 
their access to the building. If necessary, exterminate and remove any nests or hatching colonies.  

5. Protect the exterior from moisture penetration 

 It is important to protect the exterior envelope from moisture penetration before securing the 
building. Any serious deficiencies on the exterior, identified in the condition assessment, should 
be addressed. These weatherization efforts should not harm historic materials. Non-historic or 
modern materials may be used to cover historic surfaces temporarily, but these treatments should 
not destroy valuable evidence necessary for future preservation work. Temporary modifications 
should be as visually compatible as possible with the historic building. 

 If the existing historic roof needs moderate repairs to make it last additional years, then these 
repairs should be undertaken as a first priority. If the roof is in poor condition, but the historic 
materials and configuration are important, a new temporary roof, might be considered.  If the 
roofing is so deteriorated that it must be replaced and a lightweight system is not affordable, 
various inexpensive options might be considered. If the roofing is so deteriorated that it must be 
replaced and a lightweight aluminum system is not affordable, various inexpensive options might 
be considered. 

 For masonry repairs, appropriate preservation approaches are essential. The use of hard 
Portland cement mortars or vapor-impermeable waterproof coatings are not appropriate solutions 
as they can cause extensive damage and are not reversible treatments. 

 For wood siding that is deteriorated, repairs necessary to keep out moisture should be made; 
repainting is generally warranted. Cracks around windows and doors can be beneficial in 
providing ventilation to the interior and so should only be caulked if needed to keep out bugs and 
moisture. In sheathing installation, care should be taken to minimize installation damage by 
planning the location of the nailing or screw patterns or by installing panels over a frame of 
battens. Generally, however, it is better to repair deteriorated features than to cover them over. 

 Foundation damage may occur if water does not drain away from the building. Run-off from 
gutters and downspouts should be directed away from the foundation wall. If underground drains 
are susceptible to clogging, it is recommended that the downspouts be disconnected from the 
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drain boot and attached to flexible piping. If gutters and downspouts are in bad condition, replace 
them with inexpensive units. 

 If there are no significant landscape or exposed archeological elements around the foundation, 
consideration should be given to re-grading the site if there is a documented drainage problem. If 
the building suffers a serious rising damp problem, it may be advisable to eliminate plastic 
sheeting to avoid trapping ground moisture against foundations. 

Mothballing 

Involves controlling the long-term deterioration of the building while it is unoccupied as well as finding 
methods to protect it from sudden loss by fire or vandalism. Requires securing the building from 
unwanted entry, providing adequate ventilation to the interior, and shutting down or modifying existing 
utilities. Once the building is de-activated or secured, the long-term success depends on periodic 
maintenance and surveillance monitoring. 

6.  Secure the building and its component features to reduce vandalism or break-ins. 

 If the building is located where fire and security service is available then it is highly recommended 
that some form of monitoring or alarm devices be used. 

 To protect decorative features, such as mantels, lighting fixtures, copper downspouts, iron roof 
cresting, or stained-glass windows from theft or vandalism, it may be advisable to temporarily 
remove them to a more secure location if they cannot be adequately protected within the 
structure. 

 Mothballed buildings are typically boarded up on the first floor and basement to protect fragile 
glass windows from breaking and to reinforce entry points. Infill materials for closing door and 
window openings can be used. The method of installation should not result in the destruction of 
the opening and all associated sash, doors, and frames should be protected or stored for future 
reuse. 

 Generally, exterior doors are reinforced and provided with strong locks, but if weak historic doors 
would be damaged or disfigured by adding reinforcement or new locks, they may be removed 
temporarily and replaced with secure modern doors. Alternatively, security gates in a new metal 
frame can be installed within existing door openings leaving the historic door in place. If plywood 
panels are installed over door openings they should be screwed in place, as opposed to nailed. 

 For windows, the most common security feature is the closure of the openings. Plywood panels, 
properly installed to protect wooden frames and properly ventilated, are the preferred treatment 
from a preservation standpoint. 

 If the building has shutters, close the shutters and secure them from the interior. If the building 
had shutters historically, but they are missing, it may be appropriate to install new shutters, even 
in a modern material, and secure them in the closed position. 

 Securing the building from catastrophic destruction from fire, lightning, or arson will require 
additional security devices. If at all possible, new temporary electric service should be provided to 
the building. Generally, a telephone line is needed as well. A hard-wired security system for 
intrusion and a combination rate-of-rise and smoke detector can send an immediate signal for 
help directly to the fire department and security service. 

7.  Provide adequate ventilation to the interior. 
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 It is essential to provide adequate air exchange throughout the building. The needs of each 
historic resource must be individually evaluated because there are so many variables that affect 
the performance of each interior space once the building has been secured. 

 A mechanical engineer or a specialist in interior climates should be consulted, particularly for 
buildings with intact and significant interiors. In some circumstances, providing heat during the 
winter and utilizing forced-fan ventilation in summer will be recommended and will require 
retaining electrical service. 

 For masonry buildings it is often helpful to keep the interior temperature above the spring dew 
point to avoid damaging condensation. In most buildings it is the need for summer ventilation that 
outweighs the winter requirements. 

 The level of air exchange needed for each building will vary according to geographic location, the 
building's construction, and its general size and configuration. There are four critical climate 
zones when looking at the type and amount of interior ventilation needed for a closed-up building: 
hot and dry (southwestern states); cold and damp (Pacific northwest and northeastern states); 
temperate and humid (Mid-Atlantic states, coastal areas); and hot and humid (southern states 
and the tropics). The absolute minimum air exchange for most mothballed buildings consists of 
one to four air exchanges every hour; one or two air exchanges per hour in winter and twice that 
amount in summer. 

 Monitoring devices which can record internal temperature and humidity levels can be invaluable 
in determining if the internal climate is remaining stable. If it is determined that there are 
inadequate air exchanges to keep interior moisture levels under control, additional passive 
ventilation can be increased, or, if there is electric service, mechanical exhaust fans can be 
installed. 

 Ventilation type should not undermine the security of the building. The most secure installations 
use custom-made grills well anchored to the window frame, often set-in plywood security panels. 
Some vents are formed using heavy millwork louvers set into existing window openings.  

8.  Secure or modify utilities and mechanical systems. 

 Initially, it is important to determine which utilities and services are kept and which are cut off. As 
long as these services will not constitute a fire hazard, it is advisable to retain those which will 
help protect the property. Since the electrical needs will be limited in a vacant building, it is best to 
install a new temporary electric line and panel so that all the wiring is new and exposed. This will 
be much safer for the building, and allows easy access for reading the meter. 

 Most heating systems are shut down in long term mothballing. For furnaces fueled by oil, there 
are two choices for dealing with the tank. Either it must be filled to the top with oil to eliminate 
condensation or it should be drained. Gas systems with open flames should be turned off unless 
there is regular maintenance and frequent surveillance of the property. Gas lines are shut off by 
the utility company. 

 If a hot water radiator system is retained for low levels of heat, it generally must be modified to be 
a self-contained system and the water supply is capped at the meter. This recirculating system 
protects the property from extensive damage from burst pipes. This keeps the modified system 
from freezing, if there is a power failure. If water service is cut off, pipes should be drained. 
Sewerage systems will require special care as sewer gas is explosive. Either the traps must be 
filled with glycol or the sewer line should be capped off at the building line. 
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9.  Develop and implement a maintenance and monitoring plan for protection. 

 A regular schedule for surveillance, maintenance, and monitoring should be established. The fire 
and police departments should be notified that the property will be vacant. A walk-through visit to 
familiarize these officials with the building's location, construction materials, and overall plan may 
be invaluable if they are called on in the future. 

 The optimum schedule for surveillance visits to the property will depend on the location of the 
property and the number of people who can assist with these activities. The owner may utilize 
volunteers and service companies to undertake the work outlined in the maintenance chart. 
Service companies on a maintenance contract can provide services and should be added to 
update the building file. 
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NPS Recommended Mothballing Checklist 

Moisture 

o Is the roof watertight? 

o Do the gutters retain their proper pitch and are they clean? 

o Are downspout joints intact? 

o Are drains unobstructed? 

o Are windows and doors and their frames in good condition? 

o Are masonry walls in good condition to seal out moisture? 

o Is wood siding in good condition? 

o Is site properly graded for water run-off? 

o Is vegetation cleared from around the building foundation to avoid trapping moisture? 

 

Pests 

o Have nests/pests been removed from the building's interior and eaves? 

o Are adequate screens in place to guard against pests? 

o Has the building been inspected and treated for termites, carpenter ants, rodents, etc.? 

o If toxic droppings from bats and pigeons are present, has a special company been brought in for 
its disposal? 

 

Housekeeping 

o Have the following been removed from the interior: trash, hazardous materials such as 
inflammable liquids, poisons, and paints and canned goods that could freeze and burst? 

o Is the interior broom-clean? 

o Have furnishings been removed to a safe location? 

o If furnishings are remaining in the building, are they properly protected from dust, pests, 
ultraviolet light, and other potentially harmful problems? 

o Have significant architectural elements that have become detached from the building been 
labeled and stored in a safe place? 

o Is there a building file? 



Preservation & Mothballing Guidelines  Page 9 of 10 

Security 

o Have fire and police departments been notified that the building will be mothballed? 

o Are smoke and fire detectors in working order? 

o Are the exterior doors and windows securely fastened? 

o Are plans in place to monitor the building on a regular basis? 

o Are the keys to the building in a secure but accessible location? 

o Are the grounds being kept from becoming overgrown? 

 

Utilities 

o Have utility companies disconnected/shut off or fully inspected water, gas, and electric lines? 

o If the building will not remain heated, have water pipes been drained and glycol added? 

o If the electricity is to be left on, is the wiring in safe condition? 

 

Ventilation 

o Have steps been taken to ensure proper ventilation of the building? 

o Have interior doors been left open for ventilation purposes? 

o Has the secured building been checked within the last 3 months for interior dampness or 
excessive humidity? 
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NPS Recommended Maintenance Chart 

1-3 months; periodic 

o regular drive by surveillance 

o check attic during storms if possible 

o monthly walk arounds 

o check entrances 

o check window panes for breakage 

o mowing as required 

o check for graffiti or vandalism 

o enter every 3 months to air out 

o check for musty air 

o check for moisture damage 

o check battery packs and monitoring equipment 

o check light bulbs 

o check for evidence of pest intrusion 

Every 6 months; spring and fall 

o site clean-up; pruning and trimming 

o gutter and downspout check 

o check crawlspace for pests 

o clean out storm drains 

Every 12 months 

o maintenance contract inspections for equipment/utilities 

o check roof for loose or missing shingles 

o termite and pest inspection/treatment 

o exterior materials spot repair and touch up painting 

o remove bird droppings or other stains from exterior 

o check and update building file 


