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Executive Summary
Terra Mare Conservation, LLC (TMC) was contracted by the City of Lawrenceburg
Tennessee to undertake conservation of David Crockett, a large copper alloy sculpture
located in Public Square in downtown Lawrenceburg. TMC performed the
conservation work March 25-30, 2019.
This final report details the treatment undertaken by conservators Claudia Chemello
and Paul Mardikian of TMC, including all materials and methods used. The report
includes maintenance recommendations for the sculpture.

Figure 1: Crockett after treatment.
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Description
Sculpture: David Crockett.
Fabricators: Friedley Voshardt Company of Chicago, Illinois.
Erected by the W.M.Dean Marble Company of Columbia, Tennessee.
Material: Copper alloy sheet (probably bronze), mounted to a polished Elberton blue
granite base with raised lettering on each side.
Foundry/fabricators mark: none visible.
Original dedication: September 14, 1922.
The monument is a sculpture of David “Davy” Crockett (1786-1836), well known
American folk-hero, frontiersman, statesman, legislator and hero of the Alamo.
Crockett was born in East Tennessee, was a colonial in the militia of Lawrence County
Tennessee, represented Tennessee in the United State House of Representatives, and
died at the Alamo, Texas. He is often referred to as “King of the wild frontier.”
Crockett stands in his buckskins and moccasins with his right arm raised above his
head, hat in hand, and his rifle cradled in his left arm. Around his waist is a satchel, a
powder horn, and knife (right hip) and a hatchet (left hip). The pose adopted for the
sculpture is represented in the portrait of Crockett painted by John Gadsby Chapman
in the Art Collection of the Harry Ransom Humanities Research Center, The University
of Texas at Austin. The sculpture is mounted to a tall stone and concrete base. The
sculpture is approximately 9.5ft. in height and stands on an Elberton blue granite base.
Crockett is not cast from bronze as described in many references to the sculpture
found online. The sculpture was fabricated from sections of sheet metal. The process
consists of swaging (forging or shaping) the metal in sections by the use of metal dies
(made from plaster casts, those in turn made from the model). The metal sheets were
shaped by pressing them into the die to produce the positive form. The finished
sections were soldered together and the joints reinforced.
Soldered joints are visible in the following areas:
• Around the crown of the head
• On the back of the head, on the right, a vertical joint
• Around the base of the head at the shoulders
• Across the top of both shoulders
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•
•
•
•
•
•
•
•
•

On the cravat
Along the edge of both arms and into the hands
Through the hat
Along the belt at the waist
Two vertical joints on the back of the jacket
A vertical joint through the center of the face
On the front of both legs running vertically down the center of both legs and
through both shoes
In the rifle just above the sight
Along the horn

Figure 2: View of the sculpture prior to treatment.
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Condition
It is TMC’s understanding that no conservation or maintenance work has been carried
out on the sculpture since it was erected in 1922. The sculpture and metal plinth were
covered overall with a thick, disfiguring green corrosion. The corrosion was more
severe in localized areas where water run-off was prevalent and/or water collects or
drips causing uneven staining such as on the upper back, shoulders, and the sides of
the plinth. These areas are light to dark green in color and in some locations the drip
lines have etched the surface of the metal. In sheltered areas, such as underneath the
outstretched arm, right hand and hat, inside both cuffs, and underneath the legs,
corrosion was thick and black, indicative of severe weathering. Yellow/brown
discoloration was also visible on Crockett’s left arm and on the back of the jacket. The
joints were obvious in most areas due to the different type of metal used for soldering
which had not corroded as much as the rest of the metal surface.
The surface was dirty with accumulated dirt in recessed areas, numerous wasp nests
and cobwebs particularly underneath the legs. Bird excrement was visible on the top of
the head and had caused staining extending to the back of the hair and forehead.
A large hole was visible in the right abdomen above the horn, believed to have been
made by a gun-shot to the sculpture. Pellet marks are visible around the hole. The
metal surface was distorted on the right yoke back of the jacket where numerous pock
marks are visible from the pellets impacting the metal. A large crack in this area was
most likely caused by stress to the metal from the impact of the pellets. The barrel of
the gun is bent out of alignment.
There are several areas of porosity in the sculpture and small open cracks. These were
noted in the following areas:
•
•
•
•
•

On the rifle cock
On the barrel, approximately half way up
On the left side of the hair
On the back of the yoke around the area where the pellets pockmarked the
metal
On the handle of the knife

The interior of the sculpture was examined with a borescope and found to be in good
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condition. Light corrosion was visible where water had entered through the hole. The
interior armature consists of a central copper alloy rod to which lateral rods are
welded for support. All rods were found to be in good condition.

Figure 3: Details of the sculpture prior to treatment showing the extent of corrosion, bird excrement (top
row middle and right), the hole in the abdomen (bottom left) and various joints in the metal (top right,
bottom right).
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Figure 4: Details of the sculpture prior to treatment showing cracks and pellet marks (top left), the bent gun
(top right), and uneven black corrosion (bottom row).

8

Treatment
The goal of conservation treatment was to remove the corrosion and reduce the staining
and uneven appearance of the surface, close the large hole in the abdomen as well as
other cracks and holes, straighten the gun, apply a chemical patina to color the sculpture,
and apply a protective coating to the surface. Access to the sculpture was achieved by a
professionally erected scaffold from Performance Contracting Inc. (PCI Scaffold). Scaffold
erection was supervised by Dennis Manning, Senior Estimator.

Surface preparation
The surface was cleaned with air abrasive and very fine aluminum oxide (70-100 mesh
grit) at a low pressure of between 50 and 60 psi. Surface preparation revealed the
numerous joints in the metal, where two pieces of metal were soldered together and
chased to create a uniform surface, plugs in the surface at the location of a defect or
repair, and several small cracks in the surface (see above).
After all corrosion and dirt were removed, the sculpture was rinsed with deionized water
and left to air dry. The color of the bronze after blasting was reddish pink, but readily
oxidized to darker brown within a few hours. A concrete plug/previous repair was found
in the metal plinth underneath the figure, next to the left foot. This was well adhered and
left in place.

Patination
Prior to patination, sections of the metal to be patinated were lightly cleaned with Scotch
Brite pads (# 96) to even out the surface after cleaning. The surface was then wiped with
acetone to remove residue and allow the chemical patina to bond with the metal. Two
coats of Birchwood Casey M-20 base patina, applied at 20% (v/v) in water to a cold
surface, were applied by brush and rag to begin building the color. The surface was then
rinsed with water and allowed to air dry. The surface was heated with a propane torch
and a 3% (w/v) solution of ferric nitrate [Fe(NO3)3 - 9H2O] was used to build the color
overall to a medium warm brown, applied by brush. After the color was developed, the
surface was rinsed another time to remove excess chemical and stop the chemical
reaction.

Repairs

The bent gun barrel was corrected using clamps and straightened as much as possible to
avoid stressing the metal or the soldered joints. Repair of the hole in the abdomen was
carried out to prevent rainwater entering the sculpture and to reintegrate the contours
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of the surface. After examining the sculpture, it was decided not to weld a new piece of
metal onto the surface to close the hole as it was too invasive and visible. A reversible
method of repair was employed using a fiberglass backing mat adhered with an epoxy
adhesive on the interior of the sculpture. Prior to the application of the patch, the rough
interior edges of the hole were evened out and reshaped by light hammering. The infill
was then inpainted with Golden acrylics to tone with the newly patinated surface and
coated with the same clear coat used on the sculpture.

Coating
A clear base coat of Permalac® (satin finish) was applied by brush to seal the patina and
protect the surface, followed by 2 coats applied with a spray gun. Permalac® is a Directto-Substrate high performance clear protective coating containing a UV and corrosion
inhibitor, designed for use on outdoor metal surfaces. During coating, attention was
given to surface defects and cracks that were loaded with the coating to reduce water
ingress. Key benefits of this system, which were important considerations for this
project, included exceptional durability, long-term weatherability, and excellent UV
resistance. The coating is also flexible, allowing expansion and contraction of the metal
without cracking and is easily reversible without damage to the substrate using acetone
or Permalac thinner # 69 (toluene). The manufacturer’s recommendations for coating
application, drying time, and environmental conditions were strictly adhered to during
coating. After coating was completed, an inspection was conducted to measure total dry
film thickness using a B Side CCT01 digital coating thickness gauge with an accuracy of ±
3%. All collected readings were within the recommendations for coating thickness.
Two coats Bowling Alley paste wax were applied cold by brush and rag to the surface to
protect the clear coat of Permalac®. Particular attention was paid to all horizontal
surfaces where moisture collects. The stone base was protected during waxing with drop
cloths.
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Figure 5: During treatment. Scaffold set up (top left), straightening the gun (top right), surface preparation
middle and bottom rows).
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Figure 6: During treatment. The concrete repair found on the plinth (top left), chemical patination (top right),
repair of the hole (middle left), coating (middle right). The sculpture after coating (bottom row).
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Figure 7: Details after treatment (top left and right), the repair of the hole (top right), and the sculpture
overall after treatment. (bottom row).
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Maintenance Recommendations
Maintenance and advocacy are essential components of the conservation process for
outdoor cultural heritage. Sculpture that is exhibited outdoors requires regular
maintenance in order to ensure longevity and preservation. In addition, implementation
of a long-term maintenance strategy will delay the inevitable process of decay and
deterioration. A maintenance plan requires regular removal of accumulated dirt, soot
particles, bird droppings and other animal nests, organic material such as leaves and
debris, monitoring of the work’s structural integrity, and periodic renewal of the
protective surface finishes. The maintenance program, coordinated and carried out by
qualified individuals, avoids the need for invasive conservation treatments, which should
only be undertaken when the condition of the work is compromised.
As the sculpture has undergone an extensive treatment to mitigate the long-term
deterioration issues, regular maintenance is strongly recommended.
•

At the minimum, the sculpture should be thoroughly inspected every year for
signs of corrosion and documentation (including photographs) maintained on its
condition. A professional conservator should be consulted if signs of active
corrosion or deterioration are present. These include a change in color of the
metal surface particularly bright green colored corrosion products forming
underneath or protruding through the coating, pitting, streaking, mechanical
abrasion of the coating, blanching, discoloration or flaking of the coating.
Mechanical or structural damage should also be documented.

•

Moisture ingress is a continuing problem with outdoor sculpture. The coating
system will retard moisture however, it will not last indefinitely. The build up of
coatings effects the interpretation of the sculpted detail, adds new layers to the
surface that were never intended, and is visually disruptive. If the coating requires
touching up or reapplication, a conservator should be consulted to undertake this
work at least every two years.

•

Regular application and renewal of protective coatings are a cost-effective means
of prolonging the life of the sculpture, since they are much less intrusive and less
expensive to replace or adjust than are the artist’s original surfaces. Regular
maintenance will ensure that the sculpture never deteriorates enough to require
substantial conservation intervention.
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Annual Cyclic Actions
The following steps should be undertaken every year:
1. Inspect the sculpture for signs of active corrosion, and document (including
photographs) its condition. If corrosion is noted, consult a conservator. Particular
attention should be paid to areas where water collects and/or birds roost.
2. Address mechanical or structural issues if present and/or consult a conservator.
3. The sculpture should be washed annually with a mild detergent such as Orvus to
remove surface dirt and bird excrement (see product information and suppliers
list below). Surface debris, including dirt, retains corrosion-causing moisture and
acidic materials. Soft brushes only and sponges should be used to remove
dirt/excrement from the surface, followed by a thorough rinsing. Allow the
sculpture to air dry or blot water from the surface with a soft cloth.
Do not wash with a pressure washer. A garden hose with low pressure is fine.
Do not sand or abrade the coating, or use hard brushes, wire brushes or abrasive
cloths or pads to clean the surface.
Over the counter household/automotive/industrial cleaners, sprays, gels, corrosion
preventives etc. should not be used. These products may contain harmful ingredients
that can dissolve or weaken the applied coating. These products are not appropriate
for treating outdoor sculpture.
4. Check the condition of the coating and note any areas where it is compromised. If
the coating requires adjusting – particularly the uppermost wax coating - consult
a conservator to undertake the work. At the minimum, the coating should be
checked by a conservator every two years.
5. All vegetation surrounding the sculpture should be trimmed annually and the
sculpture protected from debris. Watering systems should not be allowed to spray
directly onto the surface of the sculpture.
Materials
Detergent: Orvus Paste is a neutral, synthetic, anionic detergent. Use at a concentration of
1%, approximately one tablespoon per gallon of water, or less.
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Suppliers: Amazon.com, Talas http://talasonline.com
Brushes: Very soft bristle brushes must be used. No coarse, hard nylon or wire brushes.
Brushes with extendable telescopic handles are useful to reach higher parts of the
sculpture.
Suppliers: hardware stores, boating suppliers such as West Marine, window-washing
suppliers.
Cloths: light colored cotton or microfiber are best, lint free is recommended if possible.
No abrasive cloths or pads.
Suppliers: hardware stores, large retailers such as Walmart, Kmart, Target etc.
For further advice and/or questions about maintenance, please contact:
Claudia Chemello
Terra Mare Conservation, LLC
Tel: 734 358-4854
claudia@terramareconservation.com
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