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Abstract 

 

Methodology for the Conservation of Large Outdoor Collections with 

Disparate Conditions 

 

 

 

 

Danielle Elizabeth Boss, MSHP 

The University of Texas at Austin, 2010 

 

Supervisor:  Frances Gale, Michael Holleran 

 

This paper outlines a method for the conservation of a large group of similar 

objects with disparate conditions, using a collection of memorial plaques located at the 

University of Texas Darrell K Royal-Texas Memorial Stadium as a case study. These 

bronze plaques, installed in the stadium in 1926, currently exhibit widely varying 

conditions. The conservation method consists of seven steps: background research, 

survey of site, survey of objects, conditions report, testing, treatment, and maintenance. 

This method was applied to the memorial plaque collection, and a recommendation for 

the treatment of the collection is made, with an emphasis on environmentally safe 

treatment methods. 
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Introduction 

Fastened to the walls of the portals that lead from the interior of the University of 

Texas football stadium to the lower stands are 197 bronze plaques. Originally installed in 

1926, the plaques are memorials to individual Texan soldiers who fought and died in 

World War One. Collectively, they are an integral part of the history of the stadium and 

one of the reasons it is designated as an official memorial facility. Currently, the plaques 

are in widely varying stages of deterioration. Some are nearly unreadable, while others 

appear unblemished. Conditions on the plaques include failed coatings, absent coatings, 

corrosion, and streaks of color. The collection is currently in need of examination, 

documentation, and conservation. 

Delineating the conservation process of the plaque collection can demonstrate 

how to approach the conservation of a large collection of similar objects with disparate 

conditions. Besides applying to collections such as the UT memorial plaques, this 

approach could be used for other types of large outdoor collections such as cemeteries. 

The approach involves several phases which follow standard conservation 

practice but are specially tailored to large collections of similar objects with varied 

conditions. These phases consist of background research, objects survey, site survey, 

conditions report, testing to assess conditions, treatment, and maintenance. Each section 

in this paper will begin with the theoretical guidelines behind each phase in the 

conservation approach and conclude with an application of the approach, using the UT 

memorial plaques as a case study. 
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Chapter 1: Background Research 

The first step in the conservation process for a collection should be to gather as 

much information about the collection as possible. Conducting research on the 

background of a collection can yield important information to guide treatment decisions. 

Background research should be done on both the context of the collection and on the 

collection itself.  

Potential sources of information for collections include institutional archives, city 

records, newspaper archives, collections from local history centers, or people associated 

with the collection—current and former owners, caretakers, aficionados, etcetera.  

Questions to consider when researching the context of the collection include: 

• Where are the objects located? Is it in a building, a designed landscape, a public 

or private space? 

• How long have the objects been located in this space? 

• Have the objects ever been moved? How many times? By whom and to or from 

where? 

• Why was the collection placed in this location? Who chose the location? 

• What is the history of the site? Consider former owners, uses, and any alterations 

to the site. 

Information gathered about the collection itself can be some of the most useful 

information later on in the conservation process.  Topics to consider when researching the 

history of the collection include: 

• When and where were the objects created? Were they all fabricated in the same 

location at the same time, or at different times and locations? 

• Who created the objects? Consider both designer and fabricator. 
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• Why were these objects created? Who is the intended audience? 

• What is the intended effect of the collection? For example, is it meant to 

memorialize, inspire, educate? 

• Is there any information about treatment history? 

o If so, when was treatment carried out? How many times? 

o Why was treatment done? What was the intended effect? 

o Who completed the work? Who authorized it? 

o What materials were used in the course of treatment? 

• Is there any information about maintenance history? 

o If so, who maintains the collection? How often? 

o What does the maintenance procedure consist of? 

MEMORIAL PLAQUE CASE STUDY 

Darrell K Royal – Texas Memorial Stadium history 

Information about the history of Darrell K Royal-Texas Memorial Stadium, the 

site of the memorial plaques, turned out to be much more extensive than information 

about the history of the plaques themselves. Nevertheless, the site history is an important 

part of the history of this particular collection of objects.  

The University of Texas’ Memorial Stadium was constructed in 1924 to replace a 

dilapidated athletic field called Clark Field. The drive to construct a new stadium was 

concurrent with the desire on campus to create a memorial to the 91 students, alumni, and 

faculty who had died in World War 1. By 1923, the only memorial on campus was a 

plaque in the Education Building.1

                                                
1 Richard Pennington, “For Texas I Will”: The History of Memorial Stadium (Austin, TX: Historical 
Publications, 1992), 8. 

 At the beginning of the campus fundraising drive, H.J. 

Lutcher Stark (a member of the Board of Regents) suggested to then-University President 
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Sutton that the new stadium be dedicated to Texans who had served in the World War.2 

Since the Texas legislature could only fund buildings for educational purposes, the 

stadium funds had to be raised through popular subscription.3 Student workers 

volunteered to head the fundraising drive on campus, and each were given a manual that 

said “no finer tribute could be paid to these men and women than to erect upon the 

campus of the state university a great memorial of concrete which will stand through the 

ages.”4

The next major phase of construction was completed in 1973 and included a new 

upper deck above the west stands and an eleven-floor building underneath (Bellmont 

Hall). This addition brought the total seating capacity to 75,504. In 1996, the stadium was 

renamed from Memorial Stadium to Darrell K Royal-Texas Memorial Stadium, after 

legendary Texas football coach Darrell Royal. The most recent additions to the facility 

occurred in 2007 and 2008, when renovations and expansions were made to the north end 

zone seating. Capacity is currently at 94,113 with plans for expansion of the south end 

zone seating in the near future.

   The concrete, steel, brick, and stucco structure hosted its first football game on 

November 8, 1924 with enough seating for 27,000 spectators in the east and west stands. 

Two years later, a horseshoe was constructed on the north side, adding 13,500 more seats. 

No more major changes were made to the stadium until 1948, when more rows were 

added above the existing east and west stands and stands on the south end were built. 

This phase of construction added almost 20,000 more seats, bringing the total to 60,130. 

5

                                                
2 Ibid 18. 

 The stadium has always belonged to the University, so 

there has been no change of owner in the last 86 years. 

3 Ibid 20. 
4 Ibid. 
5 Texas Athletics, “Facilities: Darrell K Royal-Texas Memorial Stadium,” 
http://www.texassports.com/facilities/royal-memorial-stadium.html (accessed November 17, 2009). 
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Memorial Stadium Plaques history 

Although the first phase of the stadium was completed in 1924, there were no 

physical indications of its status as a memorial to soldiers killed in World War I as a part 

of its original construction. In 1926, an editorial in the Alcalde stated, “What criticism 

has been directed at the Memorial Stadium…has been concerned with the fact that as the 

huge monument exists today, it is a memorial in name only.”6 This changed beginning in 

1926, when then-President W.M.W. Splawn wrote a letter to the families of all Texans 

killed in the war, explaining that “suitable memorial tablets are to be erected to the 

memory of those Texas men and women who gave their lives in service of their 

country.”7

 The letter also described the plaques themselves: they were to be eight inches by 

twelve inches, made of solid cast bronze. The plaques would be “cast in imported French 

sand, each tablet being cast separately. The background will be heavily pebbled.”

 The University contracted with the J. W. Davis Company of Dallas to offer 

each family the opportunity to buy a bronze memorial plaque for $5.75.  The letter 

requested the following information, which was to be included on the plaques: name, 

rank and organization at time of death, and place and date of death.  

8

 The letter also offers a small amount of information about the original finish and 

intended appearance of the plaques. They were to be “finished in golden statuary,” and 

were “heavily lacquered to prevent tarnishing.”

 The 

plaques were also to include a hand-tooled raised seal, lettering, and border. No 

information is given regarding the designer.  

9

                                                
6 Pennington 59. 

 Potential investors were assured that 

“bronze is a permanent metal, and the tablets once erected, will endure for countless 

7 Darrell K Royal-Texas Memorial Stadium vertical file, Center for American History, University of Texas 
at Austin. 
8 Ibid. 
9 Ibid. 
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years. Bronze becomes more beautiful with age, and these tablets instead of deteriorating 

will become more beautiful with the passing of time.”10

The University expected a response of about 3,000 orders for plaques, but in the 

end only 223 plaques were purchased and installed in the portals in the stadium’s east and 

west portals in 1926.  Richard Pennington, in his book about the history of Memorial 

Stadium, reports that the plaques were in a deteriorated state by 1988. All 197 were 

removed from the stadium, given a chemical treatment “to produce a shinier patina” and 

replaced in the stadium.

 

11

 Today, the plaques are spread throughout the bottom level stand portals across 

the east, west, and north sides. It is clear that the plaques have been moved slightly from 

their original installation, since outlines in successive paint jobs on the stadium walls 

show mounting locations near, but not lined up with, the current configuration. Ford, 

Powell, & Carson Architects and Planners produced a report in 2005 about the historic 

development of the stadium which notes that it is not known where any of the plaques 

were originally installed in 1926, but subsequent renovation and expansion projects have 

necessitated their relocation.   

 The plaques were not replaced in their original locations, but 

spread out to include the southernmost east and west portals, which had been part of the 

1948 expansion of the stadium. 

 The Ford, Powell & Carson report states that a list of 197 plaques was compiled 

by the Department of Intercollegiate Athletics in August of 1996. Their report 

documented 192 plaques that were present in the stadium at the time they completed their 

survey, and listed the names of the five plaques that were included in the 1996 report but 

                                                
10 Ibid. 
11 Pennington 124. 
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missing in 2005. Today, there are again 197 plaques present in the stadium. The five 

previously missing plaques have been recast and added to portals in the west stands. 

 Ford, Powell & Carson’s report states that “some plaques have deteriorated to the 

point that replacements were cast and installed in place of the originals,” but no record 

was found indicating which plaques are original and which are replacements.12 However, 

the report maintains that “the import of the plaques is to a much greater extent their 

presence rather than their originality.”13 The plaques’ importance does not depend on 

their historic or material authenticity so much as their presence and function as a 

memorial to Texans killed in World War I. They are what make the stadium a memorial 

in more than name only, “one of the mightiest memorials to the fallen dead.”14

Conclusion  

  

Background research is the first step in a conservation project. Information 

gathered about the history of the site and the collection can save unnecessary future effort 

and can guide choices of testing and treatment. Background research conducted on the 

UT stadium and memorial plaques revealed information about the stadium’s history, the 

integration of the plaque collection into the stadium, and important facts about the 

collection origin and composition. 

 

 

                                                
12 Ford, Powell & Carson Architects and Planners for Heery International, Inc. “Stadium Fire and Life 
Safety/Improvement Planning: Historic Development of Darrell K Royal-Texas Memorial Stadium,” 
(September 2005): 5.1. 
13 Ibid. 
14 Darrell K Royal-Texas Memorial Stadium vertical file. 
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Chapter 2: Objects Survey 

After researching the background of the collection, the next step is to complete a 

systematic preliminary field conditions survey of all the objects in the collection. The 

goal of the objects survey for a large collection is to create categories. This 

documentation will be useful not only later on when deciding on testing and treatment, 

but will be invaluable for future caretakers of the collection.  

Tools that may be helpful when conducting the survey include a ruler, camera, 

jeweler’s loupe, and field microscope. Prior to beginning the field survey, a system 

should be devised for accounting each object. This could consist of assigning each an 

object ID and notating the location within the site of each object. Keep field notes as 

systematic as possible and move through the site in a logical manner. Take notes on 

conditions or patterns of conditions on objects.  

 As each object is accounted, document each object with photographs. Ensure that 

the object’s context is well-documented as well as the object itself. Documentary 

photographs should be taken from the same or similar angle for each object in the 

collection; this will make comparing the objects and their conditions easier later on.  

Using a survey form to conduct objects surveys can ensure that all pertinent 

information about a sculpture or collection is gathered. Survey forms such as the one 

created for the Save Outdoor Sculpture! program can streamline surveys as well as 

ensuring that no important information is overlooked.15

 After the field survey is complete, it is a recommended that the survey data be 

organized using a spreadsheet or other database. The American Institute for Conservation 

 

                                                
15 The Save Outdoor Sculpture! survey form can be found at: 
http://www.heritagepreservation.org/PDFS/Self-Assess2006.pdf. Accessed May 3, 2010. 
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of Historic and Artistic Works publishes guidelines for the documentation of cultural 

property which suggest including the following: 

• Accession number/registration number (this could correspond to the object ID) 

• Owner/custodian 

• Maker/origin 

• Subject/title/scientific classification 

• Measurements 

• Marks/labels/prominent site features 

• Date of creation 

• Site location and boundaries16

The textual data and photographs should be linked in a clear and logical manner. 

Using this data, examine the objects to create categories into which objects can be 

grouped, if possible. The creation of these categories should be guided by the goals of the 

survey and take into account information gathered from researching the background of 

the collection. For example, if the objects were created in distinct stages across discrete 

years, then it would be logical to group the objects based on their date. If the collection is 

composed of objects made of distinct materials, then grouping by material would be 

justified. Whatever grouping is chosen, it is important to keep categories broad enough 

that there aren’t too many, but detailed enough that important distinctions are not 

overlooked. This will help with selecting representative objects for further examination or 

testing later. 

 

                                                
16 “Commentaries to the Guidelines for Practice: Commentary 24 – Documentation,” American Institute 
for Conservation of Historic and Artistic Works, http://www.conservation-
us.org/index.cfm?fuseaction=page.viewPage&pageID=556 (accessed March 4, 2010). 
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MEMORIAL PLAQUE CASE STUDY 

Survey of memorial plaques 

A recent list of the plaques and their locations was already available, since a 

complete plaque inventory had been part of the historical report of the stadium compiled 

by Ford, Powell & Carson in 2005. This inventory was used as a basis for the new 

inventory: the existing location guide was used as a way to structure the new field survey, 

but a new numbering system was assigned to the plaques to better reflect their locations 

within the stadium. With this information, a spreadsheet was created listing the plaques 

and their 2005 locations, with plans to take new photographs and check off the location 

of each plaque as it was confirmed.  

 The first problem encountered during the objects survey was rain. Details of 

conditions can be obscured by raindrops and the color of the plaque changes when they 

are wet. The second problem encountered was that the inventory of plaques that was 

included with the Ford, Powell & Carson historical report was not complete. The plaques 

located in the north end zone, which had recently undergone a renovation and expansion 

project, were missing from the report.   

 The plaques are located in each of the portals that lead to the lower east, north, 

and west stands. See Appendix A for a map of the stadium plaque locations. The portals 

are numbered according to the sections of seating they serve. Section numbering begins 

with section 1 at the south side of the west stands and continues sequentially to the north, 

around the north horseshoe, and south down the east stands. There are 23 portals in all, 

numbered 1 through 32 (sections 9 through 12 and 20 through 24 do not exist on the 

lower seating sections). The plaques are organized for the most part in alphabetical order 

by last name, with “A” beginning in portal 1, moving around sequentially through the 

portals.  
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 The objects survey began in section 1 and moved through the rest of the portals 

in sequential order. The names and locations of each plaque were noted, and photographs 

were taken of every plaque. Since it was raining during the first visit to the stadium for 

the survey, photographing the collection was completed during another visit.  

 Once the field data and photographs were complete, all the information was 

organized in a spreadsheet and photographs were used to add more detailed conditions 

notes. After reviewing the notes and photographs, a list of general characteristics found 

on every plaque was generated and four conditions categories were created based on the 

range of conditions represented on the plaques. 

General plaque characteristics 

All plaques are 12 inches wide by 8 inches high, made of solid cast bronze. The 

background of each plaque is a roughed pebbled surface; all other surfaces are smooth. 

There is a border around the edge of each plaque that is raised 3/16” above the 

background. In the upper left-hand corner of each plaque is the official state seal of 

Texas, which consists of a five-pointed star encircled by olive and live oak branches and 

the words “The State of Texas” across the top. In the top right-hand corner are the words 

“In Memoriam” above two crossed olive branches. The rest of the plaque has the name of 

the deceased, their rank and organization, and their place and date of death. All lettering, 

the seal, and the olive branches are raised 3/32” above the background. All plaques are 

screwed onto the concrete walls of the portals by means of screws, with vinyl washers 

separating the plaque from the wall. Some of the plaques have been installed incorrectly, 

with washers present on the front of the plaque instead of the back. 
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Condition Category 1 

The first conditions category consists of 114 of the total 197 plaques in the 

collection. All plaques in this category are uncoated. Many of the plaques in Category 1 

appear to have an artificially applied patina, which ranges in color from medium to dark 

brown. Several of the plaques also have lighter gold-colored areas around the raised 

lettering, seal, and olive branches. A portion of these plaques also have light green drip 

spots across the surface. Variations occur throughout this category, from those plaques 

with a relatively uniformly colored patina to those with a more mottled or streaky patina, 

and those with less-noticeable gold areas around the raised areas to those with prominent 

gold-colored outlines.  

Figure 1. Representative sample of Category 1 plaques. 
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Condition Category 2 

The second conditions category consists of 23 of the total 197 plaques. All 

plaques in this category are coated. Plaques in this category have the coloring of bright 

metal, which may appear either a dull or bright gold color. These plaques have had a 

clear coating applied in the past, which at present has blanched in areas, become brittle, 

and is flaking off. Areas of green-colored corrosion and spots of exposed bronze may 

also be present. 

 

 

 

Figure 2. Representative sample of Category 2 plaques. 

Condition Category 3 

This category comprises 60 of the 197 plaques. All plaques in this category are 

coated. Plaques in Category 3 exhibit a uniform or mostly uniform coating of a chocolate 

brown color. These plaques have a semi-gloss sheen.  It appears that these plaques have 

recently been patinated and covered with a clear coat. All plaques in Category 3 are 

located in the recently renovated north end zone. 
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Figure 3. Representative sample of Category 3 plaques. 

All plaques are included in one of the above four categories. 

There is one group of five plaques, three in section 19 and 2 in section 25, that 

appear to have been manufactured at a different time than the rest of the plaques. These 

five have a different font type for the lettering than the rest of the plaques, and are located 

out of alphabetical order. The names of these plaques correspond to the names of the five 

missing plaques listed in Ford, Powell, and Carson’s 2005 historical report of the 

stadium. Due to this evidence, their incongruous appearance, and their irregular 

placement in the order of the rest of the collection, it is likely that these plaques were cast 

as replacements after 2005. All five plaques are in Category 3. 

 

 

 

 

Figure 4. Representative sample of plaques with different lettering. 
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The data collected during the objects survey for the plaques was compiled in a 

spreadsheet and graphically inventoried in a series of documents. See appendices B and C 

for these files. 

Conclusion 

The objects survey is a systematic examination of each object in the collection 

which will guide future decisions about the collection. Documentation of the objects 

survey can be valuable for future stewards of the collection as well, since it can be used 

to monitor the condition of the collection. Data and graphical components of the objects 

survey should be compiled according to accepted standards and used to group objects 

into logical categories. The UT memorial plaque data was compiled into both a 

spreadsheet and graphical inventory after the objects survey was complete. The plaques 

were then grouped into four conditions categories, which will be used to make future 

decisions about testing and potential treatments. 
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Chapter 3: Site Survey 

Surveying should not be limited to examining the objects by themselves. The 

collection and the site should be viewed as an interrelated system. The condition of the 

site, the locations of the objects, and their orientation within the site all contribute to 

processes of deterioration. Once the survey of the objects in the collection is complete, it 

is important to look carefully at the site and its relationship to the collection. Information 

yielded during a site survey can point out causes of deterioration and can be used to 

inform later maintenance planning.   

Tools required for a site survey are similar to those required for the objects 

survey. Bring a camera, ruler, and a good pair of walking shoes. 

Begin by making a bird’s-eye sketch of the site, showing its major elements and 

boundaries. Mark the location of individual objects in the collection within this sketch. 

Then move around the site, noting general impressions and unusual things. Take liberal 

amounts of photographs. It can be helpful to key photographs to locations using the site 

sketch for later reference. 

Note how objects are located at the site. The following is a list of questions to 

consider when observing the objects within the site:  

• What direction are the objects facing? Are they all oriented similarly? 

• Are parts or all of the collection exposed to the elements by virtue of their 

location?   

• Are different parts of the collection exposed to different conditions by virtue of 

their location at the site?   

o Are there corresponding variations in conditions? 
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• If objects are mounted in some way, note the method, hardware, and surface on 

which they are mounted. In what condition is the hardware and mounting surface?   

o What can these conditions reveal about the deterioration process of the 

objects? 

Moving beyond the objects and their relation to the site, consider the site by itself. 

The following are topics to consider when surveying the site per se: 

• How is the site used? What is its function?   

• Who uses the site and how often?   

• How do visitors experience the site and the collection? How do people typically 

move through the site?   

• Are there any areas that experience particularly high volumes of traffic?   

• Is the site maintained at all? How often and by whom? 

• What is the maintenance procedure? 

• What are the priorities and goals of any routine maintenance procedures? Is the 

collection in any way affected by routine maintenance of the site? 

• Note the surroundings of the site itself. Are there busy streets nearby? 

MEMORIAL PLAQUE CASE STUDY 

Survey of Darrell K Royal-Texas Memorial Stadium  

Plaques in context 

The site of the memorial plaque collection is Darrell K Royal-Texas Memorial 

Stadium, the football stadium located on the University of Texas campus. For simplicity, 

the site as it pertains to this study was defined as the bottom sections of the east, north, 

and west stands. The memorial plaques are limited to these areas. Refer to Appendix A 

for a map of the stadium noting plaque locations. All plaques are mounted on the sides of 
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the twenty two portals which serve the seating areas in these sections of the stadium, as 

seen in the Appendix A map and Figure 5. 

 

 

 

 

 

 

 

 

 

 

Figure 5. Portals with plaques in the north stands. 

The orientation of the plaques is unique to the specific portal in which they are 

located. Portals for sections 1 through 8 (8 portals) open towards the field to the east, so 

plaques on the walls face north or south, depending on which side of the portal they are 

located. The portals between sections 13 and 14 and sections 18 and 19 are located at the 

corners where the north stands meet the west and east stands, respectively. The portal for 

sections 8 and 13 faces southeast, and its plaques face northeast (section 13 side) and 

southwest (section 14 side). The portal for sections 18 and 19 opens to the field to the 

southwest, so its plaques face southeast (section 18 side) and northwest (section 19 side). 

Portals for sections 14-18 (4 portals) open to the field to the south, so plaques in these 
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portals face either east or west and presumably receive the most direct sunlight. Portals 

for sections 25 through 32 (8 portals) open to the field to the west. Plaques in these 

portals face either north or south.  

    All portals are open-air and have no roof element beyond a certain point. Most 

plaques are located in the portals so that they are exposed to the elements. A small 

minority of the plaques (less than five total) are located far enough back in a portal that 

they are underneath a roof. All plaques are screwed onto the painted concrete walls of the 

portals with a vinyl washer separating the plaque from the wall. As mentioned 

previously, the buildup of successive paint jobs on the portals in the east and west stands 

shows outlines of where plaques have previously been located (usually no more than a 

few inches from where the plaques are currently located). There are no such indicators on 

portals in the north stands, since these were reconstructed less than two years ago.   

 

 

 

 

 

 

 

 

 

 

Figure 6. Detail of plaque mounted in portal wall.  
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Stadium  

The site's function is a sports arena. College and high school football games are 

held in the stadium throughout football season. The stadium holds exceedingly large 

crowds of people for games during the football season, which typically lasts from 

September to January. Crowds are normally located in the bleacher areas during the 

game, but high volumes of people move through the portals before and after games. 

People also move through the portals during games to reach concessions or restrooms. 

These portals are the only passage from the interior of the stadium to the stands for 

football spectators. Therefore, the plaques on the portal walls are subject to high volumes 

of passersby. Furthermore, the portals are surrounded by seating (see figure 5), so any 

food or drink spilled over the side of a portal wall by a fan may affect the plaques.  

The stadium, located within the campus, is surrounded on three sides by roads. 

The most heavily used road is San Jacinto, which lies to the west. Traffic on these roads 

may contribute to a higher level of environmental pollutants near the stadium. However, 

the plaques are located within the stadium, fairly far from the roads, and are unlikely to 

be significantly affected by vehicle exhaust. 

Conclusion 

The site survey is an important companion to the objects survey. Examining the 

surroundings and orientation of the objects can reveal insights about deterioration 

processes affecting the collection. The bottom seating areas of Darrell K Royal-Texas 

Memorial Stadium are the site for the UT memorial plaques. The seating portals, stands, 

and general surroundings of the stadium were surveyed. 
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Chapter 4: Conditions Report 

A conditions report can be created to summarize findings after completing the 

object survey, assessing the conditions present, and creating categories to characterize the 

data. The conditions report gathers pertinent information regarding the collection and 

existing conditions and displays it in a cohesive and comprehensible format.  

 Depending on the breadth of the collection being documented, condition reports 

may be completed for each object or for each conditions category. If reports are being 

made for conditions categories, it may be helpful to choose one object from each 

category that will serve as a representative example. This object can be profiled in detail 

in the conditions report, used to exhibit characteristic conditions of its category.  

 A conditions report should include the following: 

• Photographs illustrating the object or, if necessary, condition type being described 

• Materials list 

• Conditions list 

• Annotated drawing(s) of the object 

• Concise description of the conditions observed on the object or typical conditions 

that make up the condition category 

To make the conditions report easy to comprehend, it can be useful to create a 

conditions key which will remain consistent throughout the entire set of conditions 

reports. The conditions key relates a specific condition to a unique number. This key can 

be developed specifically for a particular collection, or can be adopted from standard 

specification systems like MasterFormat.  

Using conditions keys makes it easy to group conditions logically (by material 

affected, for example) and to annotate the drawing of the object.   



 22 

The drawing of the object does not need to be to scale, but it should be an 

accurate representation. Depending on the nature of the object, it may be helpful to have 

multiple drawings of the same object (e.g., the front and back of a statue). Space 

permitting, multiple drawings can be placed on one conditions report or made into several 

separate reports. The conditions present on the object can then be represented on the 

drawing by linking a conditions number to the corresponding affected area on the 

drawing. 

MEMORIAL PLAQUE CASE STUDY 

After the plaque survey was completed and all plaques were placed into one of 

four conditions categories, a conditions report was created for each of the four categories. 

One plaque from each category was chosen as a representative plaque for that category.  

A drawing of each representative plaque was created by taking a rubbing using 

trace paper and then tracing the lettering and olive branches onto drawing paper. The seal 

was too intricate to be traced; its outline was captured from a photograph in Photoshop 

and added later to the scanned drawings.   

A conditions key was specially created for use on the plaque conditions reports. 

MasterFormat division numbers were used for broad groups (e.g., 05 denotes metals, 09 

denotes finishes) and subgroup numbers were assigned to further denote types (e.g., 

05.01 was assigned to bronze, and 09.01 to the clear coating). Individual conditions were 

denoted by adding a third number to the end of the MasterFormat and subgroup numbers 

(e.g., 05.01.01 denotes bronze corrosion, 05.01.02 denotes bronze exposed by coating 

loss).  

 Conditions were keyed to the plaque drawings by drawing a line between the 

condition number and where it occurs on the plaque in the drawing. Conditions that are 
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too widespread on the plaque to be keyed to a discrete location on the drawing are shaded 

in with a color and the color is then keyed to a number on the side of the drawing.  

 A short description of the conditions that define the category is included on the 

report, as well as small photographs of other examples of the condition type. The 

conditions reports for the UT memorial plaques are included in Appendix D.  

Conclusion  

 Conditions reports are also useful tools for guiding subsequent decisions about 

testing and potential treatments. They graphically represent the extent of conditions found 

throughout the collection in an organized and comprehensible manner. Conditions reports 

can clarify which areas of the collection require the most attention, and can be used to 

prioritize future testing and treatment.  
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Chapter 5: Testing to Assess Conditions 

The process of creating conditions reports may help to clarify what information is 

unknown and what is necessary to find out through testing before moving forward with 

treatment. At this point, think about which objects in the collection require further 

attention and which do not need attention. Documenting an object’s condition and 

leaving it alone is always an option. 

Considering what work has been done so far through background research, the 

objects survey, and creating conditions reports, identify gaps in knowledge. For instance, 

is a coating present on an object whose composition is unknown? Is there little 

information about what type of alloy a metal object is, or questions about the age of 

objects in the collection? Testing to assess conditions can help answer these types of 

questions.  

Consider the following when planning testing to assess conditions: 

• What is the question? Defining what the purpose of the testing is will guide the 

rest of the process. 

• What is the availability of samples for testing? Is the object itself available to be 

tested on, or can representative samples be removed from the object? 

• What is the location of testing? Is it possible to conduct the tests in situ? If so, no 

samples may need to be removed. If testing is to be completed in the lab, the 

object or representative samples from the object will need to be obtained. 

• What are the costs of testing?  Costs and budget constraints will necessarily 

restrict the extent and type of testing that can be done. 

Instrumental analysis, the use of laboratory instruments to measure components, 

detect reactions, or detect changes in properties, can be a useful method of gathering 
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information about conditions. Types of instrumental analysis include advanced 

microscopy (such as infrared or ultraviolet microscopy, radiography, scanning electron 

microscopy), molecular spectroscopy (such as Fourier transform infrared spectroscopy), 

atomic spectroscopy, and x-ray techniques (such as x-ray diffraction, and x-ray 

fluorescence), and chromatography. Questions to consider when performing any type of 

instrumental analysis include: 

• Are there quality control measures? 

• What is the precision and accuracy of the test method? 

• What are the detection limits of the method? 

• How much time is needed? 

• What are the costs? 

• Is the test reproducible? 

MEMORIAL PLAQUE CASE STUDY 

Three tests to assess conditions were carried out on the plaques: x-ray 

fluorescence, Fourier transform infrared spectroscopy, and simple solubility tests. These 

tests were chosen to help answer questions remaining after conducting background 

research, completing the objects survey, and creating the conditions reports. Major 

questions included the fabrication date of the plaques and the composition of the failing 

clear coating on the Category 2 plaques. At this point in the process, it was clear that the 

plaques in Category 2 required the most attention, and testing and treatment 

recommendations dealt mostly with plaques in that category. 

X-ray fluorescence 

X-ray fluorescence analysis (XRF) was conducted on the plaques in hopes of 

revealing more information regarding the relative date of the plaques. XRF analysis is a 
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type of elemental analysis that can identify elements present in a sample. In the case of 

the plaques, it was hoped that XRF would reveal any differences in the composition of 

the bronze alloy, which would suggest that the plaques may not all have been created at 

the same time. Although background research had revealed that some of the plaques may 

have been recast over the years, it was not known which plaques were originals and 

which were recasts.  

The XRF process works by bombarding the sample with high-energy x-rays, 

which cause electrons close to the nucleus of an atom to be ejected from the atom. 

Electrons are arranged in shells around the nucleus of an atom, and when an electron in 

an inner shell is ejected, another electron from an outer shell will "jump" down to take its 

place. This movement of an electron from an outer to an inner shell emits an amount of 

energy equal to the difference in energy of the two shells. This amount of energy is 

characteristic to each element. The XRF spectrometer "reads" these energy outputs and 

expresses the data in graphs which show peaks corresponding to the energy emissions. 

These peaks can then be matched to the elements that are known to produce that amount 

of characteristic energy.  

    Dr. Bruce Kaiser of Bruker-AXS was generous enough to loan a portable XRF 

spectrometer for elemental analysis of the plaques, and the University of Texas 

Department of Athletics allowed the removal of three plaques from the stadium for lab 

testing. The first XRF analysis was performed on these three plaques, which consisted of 

two plaques from Category 2 (Bond and Brooks) and one plaque from Category 1 

(Bourland). The following settings were used: 40kV and 7.5 micro amps with a yellow 

filter (settings specified by Dr. Kaiser for analyzing copper-based alloys), with the 

exception of one of the readings taken on the Bourland plaque, which was taken at 40kV 

and 12.3 micro amps. Two readings were taken on each plaque with the exception of the 



 27 

Bond plaque, which had only one reading. Each reading lasted two and a half minutes. 

The Brooks and Bourland plaques each had one reading taken on the front and one 

reading taken on the back of the plaque. 

 

 

 

 

 

 

 

Figure 7. Analyzing plaques in the lab with the portable XRF spectrometer. 

Figure 8, the resulting spectra from the XRF analysis, shows that all plaques 

returned similar readings. The black line, representing one of the readings taken on the 

Bourland plaque, is unusually high when it peaks because it was the reading taken with 

the higher micro amp setting on the XRF spectrometer. The second highest grouping of 

peaks, which is not labeled, is a second copper peak. Two peaks are produced because 

electrons from different shells will jump down to take the place of the ejected electron, 

producing different (but still characteristic) emissions of energy.  
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Figure 8. XRF spectra of the six readings taken on the Bourland, Bond, and Brooks 
plaques. Peaks for copper, zinc, and lead are labeled. 

Based on these results, Dr. Kaiser matched the bronze alloy of these plaques to a 

known alloy referred to as Cu7134. This alloy is approximately 87% copper, 2% zinc, 

and 8.2% tin.   
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Figure 9. Plot of the Bond spectrum and the spectrum for Cu7134. 

 Although the plaque spectra indicated that all of these plaques are close to the 

Cu7134 alloy, small variations in the spectra led him to conclude that the Brooks and 

Bourland plaques were probably made at different times. There was more zinc present in 

the Brooks plaque, and the tin ratios are also different. This suggests that these two 

plaques were not cast from the same batch of bronze, though they could have been made 

at the same foundry. Elemental analysis alone cannot determine when the plaques were 

fabricated any more precisely. 

After conferring with Dr. Kaiser about the initial testing results, he suggested that 

if XRF analysis were to be performed again on the plaques, readings should be taken in 

four separate locations on each plaque, and if possible should be taken where no coating 
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is present. Another set of XRF analysis was performed on a larger sample set of plaques, 

this time on site in the stadium so that no more plaques would need to be removed. The 

XRF spectrometer settings were the same as before (40kV, 12.3 micro amps, and a 

yellow filter). Ten plaques were chosen for testing: five plaques each from conditions 

categories 1 and 2. Four readings were taken on each plaque, each lasting two and a half 

minutes. Figure 12 shows a plot of all spectra taken in this second round of XRF testing. 

Table 1 summarizes the results from the second round of XRF testing. 

 

 

 

 

 

 

Figure 10. Portable XRF spectrometer in use at UT stadium 
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Figure 11. Plot of all spectra taken in the second round of XRF testing. 

  Mn Fe Ni Cu Zn Pb Sn Sb 

C
at

eg
or

y 
1 

Bourland 0.10 0.01 0.08 91.10 1.12 1.92 7.02 0.16 

Brundrett 0.04 0.10 0.21 88.03 2.81 3.16 5.96 0.13 
Butts 0.05 0.12 0.20 87.72 3.67 2.81 5.64 0.09 

Carmichael 0.05 0.15 0.17 86.43 3.64 3.89 5.86 0.12 
Garcia 0.04 0.05 0.17 89.04 2.54 2.99 5.49 0.11 

C
at

eg
or

y 
2 

Bond 0.07 0.07 1.17 89.11 2.30 2.38 5.06 0.08 

Brooks 0.06 0.11 0.23 89.13 2.26 2.59 6.14 0.08 
Davis 0.04 0.07 0.22 88.19 3.12 2.45 6.25 0.07 

Ewell 0.05 0.09 0.59 88.34 2.63 3.14 5.92 0.11 
Gillespie 0.05 0.06 0.13 88.42 3.43 2.97 5.33 0.07 

Table 1. Percentages of elements present in selected plaques. Plaques are arranged by 
conditions category. Numbers shown are averages of the four readings taken 
for each plaque. Full data can be found in Appendix E. 
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 Table 1 indicates that the Bourland plaque again returned numbers that are 

distinct from those observed for the rest of the plaques. It is the only plaque with a copper 

value over ninety percent, contains about half the amount of zinc, a greater amount of tin 

and manganese, and less lead, iron, and nickel. The only other plaque that returned an 

unusual number was the Bond plaque, which has a much greater amount of nickel than 

any of the others tested. Other than these two anomalies, the rest of the numbers appear 

similar, even across the two conditions categories. The data suggest that all of the plaques 

were created at the same time besides the Bourland plaque, which may have been cast 

separately. If this is true, then the data suggest that the distinct conditions on the plaques 

are not the result of plaques in the different categories having been fabricated at different 

times, but that the conditions are a result of different treatments or maintenance practices. 

Fourier Transform Infrared Analysis 

Fourier transform infrared analysis was the second test performed on the plaques. 

The goal of this test was to determine what the failed clear coating was on the Category 2 

plaques. After the objects survey and conditions reports, it was clear that the plaques in 

Category 2 were in the worst shape and required further evaluation. This determination 

was made in large part because of the failed clear coating. FTIR was chosen because it 

could identify the unknown composition of this clear coating and required only small 

samples which could be evaluated independently of the plaque itself. 

FTIR is a method of molecular spectroscopy in which infrared radiation is passed 

through a sample. Some of the radiation is absorbed by the sample, and some radiation 

passes through the sample. The radiation which passes through is read by a detector, and 

a spectrum of the signal is produced which represents the range of absorbed and 

transmitted radiation. The frequencies of absorbed radiation are characteristic of the 
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sample being analyzed; the resulting spectrum is a "molecular fingerprint" of the 

sample.17

Samples of the coating were removed from the Bond plaque and sent to the 

National Center for Preservation Technology and Training in Natchitoches, Louisiana. 

Dr. Mary Striegel and Eric Guidry of NCPTT were generous enough to perform FTIR 

analysis on the coating samples. Figure 12 shows a plot of the infrared spectra from one 

of the samples. It was suspected that the clear coating on the Category 2 plaques was 

Incralac, a polymethyl methacrylate (PMMA)-based acrylic lacquer that is widely used 

on outdoor bronze as a protective film.

 

18

 

 After comparing the IR spectrum from the 

coating sample to a known spectrum of PMMA, NCPTT indicated that the sample from 

the Bond plaque can be identified as Incralac. They also reported difficulty in obtaining 

consistent IR spectrum from the samples, so there remains some question about the 

validity of this result. 

 

 

 

 

 

 

 

                                                
17 Thermo Nicolet Corporation, “Introduction to Fourier Transform Infrared Spectroscopy,” 
http://mmrc.caltech.edu/FTIR/FTIRintro.pdf (accessed December 1, 2009).  
18 National Gallery of Art, “Final Report to the National Center for Preservation Technology and Training 
1996 Grant Program: Research into Protective Coating Systems for Outdoor Bronze Sculpture and 
Ornamentation,” NCPTT, www.ncptt.nps.gov/pdf/1997-03.pdf (accessed August 12, 2009). 
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Figure 12. Plot of the IR spectrum from a sample of the clear coating taken from the 
Bond plaque. The area enclosed by red is likely the result of using tape to 
hold the sample in place during testing. The yellow dot indicates a “trip 
peak.” The blue dot indicates a high peak around 1700 cm-1, which is also 
present on the spectra for Incralac. The five green dots indicate five peaks 
that NCPTT identified as present on the spectra for Incralac. 

Glass Ring Solubility Test 

The final test performed to assess conditions on the plaques was a solubility test, 

also performed on coating samples taken from a Category 2 plaque. This test was 

performed to determine the solubility of the coating in certain solvents. It was hoped that 

the results would support suspicions that the coating was Incralac, and also guide 

decision-making regarding solvents to be used for the eventual removal of the clear 

coating from the plaques. 
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The method used for this test is described in Walter C. McCrone’s “A Rapid 

Solubility Test.”19 The method involves placing a small coating sample in a chamber 

created by a glass ring and two microscope cover slips. Under a microscope, a small 

amount of solvent is placed at the base of the glass ring. As the solvent vapors saturate 

the sample space inside the chamber with the sample, a change in the appearance of the 

sample will occur if the sample is soluble in the solvent.20

Solubility is the capacity for a solute (which may be solid, liquid, or gas) to be 

dispersed through the solvent medium. In his article “Solvent Abuse,” Alan Phenix 

describes solubility in terms of chemical bonds within organic molecules. He 

distinguishes between the “strong covalent bonds which join the atoms making up the 

molecules…and the weaker and secondary forces that attract molecules to each other.”

 

21 

For a solid to be soluble in a liquid, these secondary forces between the molecules in the 

solid must be broken down and replaced by interactions between the solute (the solid in 

this case) and the solvent (the liquid). This process is more likely when the 

intermolecular forces (i.e. dispersion forces, polar forces, and hydrogen bonding) in both 

the solvent and solute are similar.22

Solvents are classified based on their carbon content and their distribution of 

electron density. Solvents that contain carbon, such as hydrocarbons, halogens, and 

alcohols, are classified as organic. Inorganic solvents contain no carbon. Examples of 

inorganic solvents include water, ammonia, and mineral acids. Solvents with an uneven 

distribution of electron density are referred to as polar: water, liquid ammonia, and 

  

                                                
19  Walter C. McCrone, “A Rapid Solubility Test,” Bulletin of the American Group, International Institute 
for Conservation of Historic and Artistic Works 6, no. 1 (Oct. 1965): 9-10. 
20 For the full experimental design, refer to Appendix F. 
21 Alan Phenix, “Solvent Abuse,” http://www.buildingconservation.com/articles/solvent/solvent.htm 
(accessed November 12, 2009). 
22 Ibid. 
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ethanol fit this description. Non-polar solvents are those which have an even distribution 

of electron density, such as methylene chloride, xylene, and toluene.  

The solvents chosen for the glass ring solubility test were in part chosen from a 

list, published by the Incralac distributor Talas, of solvents that are known to dissolve 

Incralac. As noted above, it was believed that the failed coating on the Category Two 

plaques could be Incralac.23

 

 Solvents chosen for testing from this list were acetone (a 

ketone), xylene (an aromatic hydrocarbon), and ethyl alcohol (an alcohol). Mineral spirits 

(an aliphatic hydrocarbon) was also included as a solvent that is known to have no effect 

on Incralac. Finally, d-limonene (a cyclic terpene) was included as a more 

environmentally-friendly alternative to the more toxic acetone and xylene. Each solvent 

was tested three times on the coating sample using the glass ring method. Table 2 shows 

the results of these tests. 

 

 

 

 

 

 

 

 

 
 
                                                
23 For documentation of failed Incralac applications, see Phoebe Dent Weil, “The Approximate Two-Year 
Lifetime of Incralac on Outdoor Bronze Sculpture,” ICOM Committee for Conservation preprints, 4th 
Triennial Meeting, Venice, Italy. Paris: ICOM, 1975; or D. Erhardt et al, “The Durability of Incralac: 
Examination of a 10-year old Treatment,” ICOM Committee for Conservation preprints, 7th Triennial 
Meeting, Copenhagen. Paris: ICOM, 1984: 84.22.1-84.22.3. 
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Solvent Hypothesis Sample description Observations after solvent 
addition 

Sample soluble in this 
solvent? 

Acetone, 
test 1 

Sample is soluble  Translucent solid with 
a yellow tint. Small 
cracks throughout. 
Black specks (dirt) and 
golden flecks present. 

Three small pieces of the sample 
immediately "popped" off and 
disappeared. After this was 
observed, no other reactions were 
apparent. Majority of the sample 
remained intact. 

No 

Acetone, 
test 2 

Sample is soluble same characteristics as 
sample used in acetone 
test 1, plus a couple 
tiny bubbles present in 
the sample 

No reaction No 

Acetone, 
test 3 

Sample is soluble same characteristics as 
sample used in acetone 
test 1 

No reaction No 

Xylene, 
test 1 

Sample is soluble Translucent solid with 
a yellow tint. Small 
cracks throughout. 
Black specks (dirt) 
present. 

Once xylene was added, the top 
cover slip became cloudy, but 
there was no change observed in 
the sample 

No 

Xylene, 
test 2 

Sample is soluble same characteristics as 
sample used in xylene 
test 1 

No reaction No 

Xylene, 
test 3 

Sample is soluble same characteristics as 
sample used in xylene 
test 1 

No reaction No 

Ethyl 
alcohol, 
test 1 

Sample is soluble same characteristics as 
sample used in xylene 
test 1 

No reaction No 

Ethyl 
alcohol, 
test 2 

Sample is soluble same characteristics as 
sample used in xylene 
test 1 

No reaction No 

Ethyl 
alcohol, 
test 3 

Sample is soluble same characteristics as 
sample used in xylene 
test 1 

No reaction No 

Mineral 
spirits, test 
1 

Sample is not 
soluble 

same characteristics as 
sample used in xylene 
test 1 

No reaction No 

Mineral 
spirits, test 
2 

Sample is not 
soluble 

same characteristics as 
sample used in xylene 
test 1 

No reaction No 

Mineral 
spirits, test 
3 

Sample is not 
soluble 

same characteristics as 
sample used in xylene 
test 1 

No reaction No 

D-
limonene, 
test 1 

Sample is not 
soluble 

same characteristics as 
sample used in xylene 
test 1 

No reaction No 

D-
limonene, 
test 2 

Sample is not 
soluble 

same characteristics as 
sample used in xylene 
test 1 

No reaction No 

D-
limonene, 
test 3 

Sample is not 
soluble 

same characteristics as 
sample used in xylene 
test 1 

No reaction No 

Table 2. Results of glass ring solubility tests. 
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These results indicate that the coating is not Incralac, or that crosslinking of the 

coating may have occurred, rendering it insoluble. Three of the solvents used (acetone, 

xylene, and ethyl alcohol) were specifically recommended for the removal of Incralac, 

yet no reactions were observed that would indicate the coating samples’ solubility in any 

of these solvents. Given these results, the next steps are to re-hypothesize what the failed 

coating could be, perhaps conducting another solubility test to assess a different 

conclusion. 

Conclusion 

Testing to assess conditions is an important step in the process of conserving a 

large group of similar objects with diverse conditions. Testing can help to clarify 

questions that were left unanswered after performing background research and 

conducting object surveys. In large collections with diverse conditions, testing can also 

help to explain why the objects are exhibiting different conditions. Instrumental analysis 

and other minimally-invasive laboratory tests such as the solubility test performed on the 

UT memorial plaque coating can be utilized for conditions assessment. The information 

gained from testing should be thoroughly documented and used to guide treatment 

decisions for the collection. 
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Chapter 6: Treatment 

Treatment choices are highly specific to individual projects, but there are some 

general guidelines that can guide treatment decisions. Before any decisions about 

treatments are made, consider if treatment is even required. The American Institute for 

Conservation Guidelines for Practice state, “When nonintervention best serves to 

promote the preservation of the cultural property, it may be appropriate to recommend 

that no treatment be performed.” 24

 The first step in any treatment process should be to define the goal (or goals) of 

treatment. For example, have objects in the collection been mechanically damaged? If so, 

the treatment goal may be repair. Are there objects that have deteriorated as a result of 

corrosion? If so, the treatment goals may be stabilization and protection to avoid future 

deterioration. The goal should guide the rest of the treatment process, and actions that do 

not contribute to the realization of the stated goal should be justified or avoided. 

 When working with a large collection exhibiting 

varying conditions, it is likely that part of the collection will not require treatment, or will 

require a different degree of treatment. As stated previously, documenting conditions and 

abstaining from further action is always an option.  

 When formulating a treatment plan for the collection, consider the following25

• Physical characteristics, conditions, and needs of both individual objects in the collection 

and the collection as a whole. 

: 

                                                
24 “Code of Ethics and Guidelines for Practice,” American Institute for Conservation of Historic and 
Artistic Works, http://www.conservation-us.org/index.cfm?fuseaction=page.viewpage&pageid=1026 
(accessed March 4, 2010).  
25 This section adapted in part from the Minimum Accepted Practice list of Commentary 21: Suitability, 
one of AIC’s Commentaries to the Guidelines for Practice. http://www.conservation-
us.org/index.cfm?fuseaction=page.viewPage&pageID=553 (accessed March 4, 2010). 
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• Proposed extent of treatment: how many objects need treatment? How extensive will the 

treatment be? 

• Retreatability. 

• Context and use of the collection. 

• The physical environment of the collection’s site. 

• Consequences of treatment, both long-term and immediate. 

• Feasibility of treatment. Is it possible to acquire the necessary materials? Is it possible to 

carry out the treatment within existing constraints (e.g. manpower, budget, and time 

limits)? Also consider personal competency. 

• Risks versus benefits of treatment. Consider possible adverse effects from treatments: 

unwanted change in color or gloss, surface crust formation, or accelerated deterioration, 

for example. 

• Especially for collections with high public visibility, consider aesthetics. What should the 

finished product look like? Consider any aesthetic disparity that might arise between the 

objects chosen for treatment and those left alone, if any. 

• Safety of personnel, the environment, and the public. Review MSDS for available 

products and take safety and environmental impacts seriously. Take into account where 

the treatment will be undertaken and plan accordingly for considerations such as waste 

disposal, safety hazards, etc.  

• Maintenance requirements. Will the chosen treatment require maintenance over its 

expected lifetime? Will it require reapplication? 

• Alternate treatment options. Retain an open-minded, flexible approach. 

Testing to confirm suitability of a treatment should be carried out to aid in 

treatment selection. This should be done either in a discrete area on a representative 
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sample, or on a mock-up that replicates the conditions found on the objects that will be 

treated. 

It is good conservation practice to document the treatment process. Keeping a 

work log, photographic documentation, notes, correspondence, or any other 

documentation related to treatment can be useful in the future. AIC suggests graphically 

documenting an object before, during, and after treatment, as well as preparing a final 

treatment report using all documentation gathered during the treatment process. This 

report should describe treatment procedures, materials used during treatment, material 

removed or obscured, and any new information revealed during treatment. This 

documentation should be kept for future reference. It can be used to make decisions about 

future treatments, help avoid unnecessary future analysis, act as a reference for evaluating 

the treatment at a later date, and document the conservator’s actions.26

MEMORIAL PLAQUE CASE STUDY 

 

It is recommended that treatment for the memorial plaques be limited to plaques 

in conditions categories 1 and 2. The plaques in category 3 have recently received 

treatment and are currently in good condition. 

Plaques in category 2 appear to be in the worst condition and it is proposed that 

they receive the most extensive treatment. It is recommended that the failed clear coating 

be removed by means of a solvent or commercially available solvent-based stripper. 

Though many methods exist for the removal of coatings from bronze, such as glass-bead 

peening, water-jetting, or alternative methods such as laser removal, chemical removal 

was the only method evaluated for this project. The use of solvents are recommended 

                                                
26 “Commentaries to the Guidelines for Practice: Commentary 27 – Documentation of Treatment,” 
American Institute for Conservation of Historic and Artistic Works, http://www.conservation-
us.org/index.cfm?fuseaction=page.viewPage&pageID=559 (accessed March 4, 2010). 
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because they are cost-effective, easy to control, easily obtained, work relatively quickly, 

and are not labor-intensive. 

Solvents recommended for the removal of Incralac include acetone, xylene, and 

toluene. Acetone is extremely flammable, evaporates very quickly, and may pose 

environmental risks. Xylene and toluene are also highly flammable, can cause 

neurological harm to humans, and can contaminate groundwater.27

Testing was performed on the back side of the Bond plaque to determine if any 

adverse effects would result from the use of selected products on the plaques. The back of 

the plaque is covered with a protective clear coating, but does not appear to have the 

failed coating present on the front of the plaque. Five commercially available products 

were chosen for testing: Citristrip, Lift-Off, SafStrip 8, Soy-Gel, and SmartStrip. The key 

properties and characteristics listed on Materials Safety Data Sheets are summarized in 

Table 3. 

 Due to these health 

and safety risks, products formulated with safer alternatives to these solvents were 

selected for testing on the memorial plaques. 

 

 

 

 

 

 

 

 
                                                
27 “Occupational Safety and Health Guide for Toluene,” Occupational Safety and Health Administration, 
http://www.cdc.gov/niosh/docs/81-123/pdfs/0619.pdf (accessed April 20, 2010). “Occupational Safety and 
Health Guide for Xylene,” Occupational Safety and Health Administration, 
http://www.osha.gov/SLTC/healthguidelines/xylene/recognition.html (accessed April 20, 2010). 
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Product Ingredients pH Form 
Citristrip N-Methyl-2-

Pyrrolidone, dimethyl 
glutarate, dimethyl 
adipate, citrus extracts 

no data gel 

Motsenbocker's 
Lift-Off 

Acetone (>10%), 
"trade secret" 
ingredients 

6.08 gel 

Soy-gel N-Methyl Pyrrolidone 
(40-45%) 

8.1 gel 

SafStrip 8 Dibasic esters, 
propylene carbonate, 
benzyl alcohol 

no data gel 

Smart Strip proprietary ingredient 
(30-50%), water (40-
60%) 

7 paste 

d-limonene d-limonene No 
data 

liquid 

Table 3. Properties of selected products for adverse effect testing. 

 In addition to the above products, Fast Acting Stripper, a methylene chloride-

based stripper, was also evaluated. This product was included because of reports of its 

effectiveness in removing Incralac on past projects. 

Testing areas were created on the back of the plaque with painter’s tape, as shown 

in Figure 14. Dwell times for each test were chosen based on manufacturers’ 

recommended dwell times for each product. Products were removed after the designated 

dwell time and the results were observed to determine if any adverse effects occurred. A 

summary of tests and results is given in Table 4. 
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Figure 13. Adverse effect testing areas on the back of the Bond plaque. 

Product Dwell time Result 

Lift-Off 5 minutes Slight dulling of clear 
coating on plaque 

Lift-Off 10 minutes Slight dulling of clear 
coating on plaque 

Lift-Off 30 minutes Slight dulling of clear 
coating on plaque 

Citristrip 30 minutes No appreciable change 
Citristrip 24 hours No appreciable change 
SafStrip 8 20 minutes Dulling of clear coating 
SafStrip 8 4 hours Dulling of clear coating 
Soy-Gel 4 hours Slight dulling of clear 

coating 
Soy-Gel 24 hours Slight dulling of clear 

coating 
SmartStrip 4 hours Complete loss of clear 

coating; gray residue 
SmartStrip 24 hours Complete loss of clear 

coating; gray residue 
Fast Acting Stripper 15 minutes No appreciable change 
d-limonene 15 minutes No appreciable change 

Table 4. Results of adverse effect testing. 

None of the selected products had an adverse effect except for the SmartStrip, 

which completely removed the coating on the back of the plaque and left behind a residue 
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of dull gray matter. Most of the products merely dulled the tested area, which indicates 

that they may have taken off a layer of the clear coating, but did not affect the bronze 

substrate. As a result of the adverse effects testing, SmartStrip was eliminated from 

further testing on the plaques. 

Product testing was then performed on the front of the plaque to determine how 

the failed clear coating could be removed. Test areas were again created using painter’s 

tape and tests were carried out using Soy-Gel, Lift-Off, Fast Acting Stripper, water, and 

SafStrip 8. All products were tested with a fifteen-minute dwell time. Before and after 

test images are shown in figures 15, 16, and 17. 

 

 

 

 

 

 

 

 

 

 

 

Figures 14 and 15. Test areas before product application. 
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Figure 16. Test areas after product application. 

The results of the product testing on the front of the plaques varied. The Fast 

Acting Stripper worked the best, removing all of the coating in the test area. The plain 

water and Soy-Gel met with moderate results, and the SafStrip 8 and Lift-Off had a 

limited effect on the failed coating. The results of the product testing are summarized in 

Table 5. 
 
Product Dwell time Result (percent effectiveness) 

Fast Acting Stripper 15 minutes 95% effective 
Soy-Gel 15 minutes 70% effective 
SafStrip 8 15 minutes 60% effective 
Lift-Off 15 minutes 60% effective 
Water Pressurized spray applied 

with no dwell time 
60% effective 

Table 5. Results of product testing to remove failed clear coating. 
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The selection of product to remove the failed coating should be based on both 

safety and effectiveness. The most effective product that was tested on the failed coating 

was Fast Acting Stripper. However, the main ingredient in Fast Acting Stripper is 

methylene chloride, which is regulated by the Occupational Safety and Health 

Administration as a carcinogen. Disposal of a methylene chloride-based product is also 

an issue, since it is a groundwater contaminant. Therefore, it is recommended that safer 

strippers continue to be evaluated. 

Whichever product is selected to remove the failed coating, it is recommended 

that the work be done off-site. The plaques should be cleaned with water in a high-

pressure spray first, which will remove dirt and any loose portions of the failed coating. 

The rest of the coating can then be removed with whichever stripping product is selected. 

Once the failed coating is removed, the overall appearance of the collection 

should be determined. The original intended appearance is not clear from the archival 

documentation: the Splawn letter says that the plaques would be finished in golden 

statuary, but that they would age and become more beautiful with time. This indicates 

that the original finish was golden, like the Category 2 plaques, but that the university 

knew that the bronze would change appearance over time, approximating the darker 

appearance of those plaques in Category 1.28

                                                
28 Splawn’s letter also states that the plaques will be covered with a lacquer, which would have prevented 
the anticipated change in appearance over time. This further confuses the original intended appearance of 
the plaques. 

 Since the majority of the plaques already 

have a brown statuary finish (114 out of the 137 plaques that require treatment), the 23 

plaques in Category 1 should be patinated to approximate this appearance. This artificial 

patina can be achieved through chemical patination, carried out by a trained conservator. 

The 114 plaques in Category 2 which already have the statuary finish should be 

individually evaluated and have their patina evened out through the same process if 
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necessary. However, it should be noted that patinas do not have to be uniformly applied; 

borders and raised areas are often lighter in color than the plaque background, which is 

often the case on the UT memorial plaques. 

It is also necessary to apply a protective coating to the plaques. Clear coatings and 

waxes are typical protective coatings used on bronze, and both have advantages and 

disadvantages. Clear coatings typically last longer than wax coatings, but they are more 

difficult to remove. Clear coatings also require routine maintenance to avoid the coating’s 

compromise and deterioration, exemplified by the state of the coating on the plaques in 

Category 2. Waxes are more easily removed and typically require milder solvents for 

removal, though they require more frequent maintenance than clear coatings. Waxes 

recommended for use of coatings on bronze are clear carnauba-based microcrystalline 

waxes, such as Picreator Renaissance Wax, or tinted waxes, which can be used to even 

out the bronze appearance. Because of their effectiveness and ease of removal, it is 

recommended that the UT plaques have a wax coating applied.29

As noted above, a conservator should be hired to perform the chemical patination 

on the plaques. However, with proper training provided by a conservator, UT staff could 

successfully carry out the cleaning and coating process for the plaques, reducing the cost 

of conservation treatment. 

 If a wax coating is 

selected, it is imperative that the plaques receive regular maintenance to avoid future 

deterioration. 

Conclusion 

In sum, treatments are unique to each conservation situation and should be 

formulated with care and sound judgment. The American Institute for Conservation 
                                                
29 A step-by-step walkthrough of the wax coating application process is provided in the National Park 
Service’s Conserve-O-Gram 10/5, located at 
http://www.nps.gov/history/museum/publications/conserveogram/10-05.pdf.  
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offers guidelines and commentaries which lay out minimum and recommended practices 

when planning and carrying out conservation treatments on objects. There are many 

influencing factors that impact decisions about treatments, and testing is necessary when 

determining when a treatment is suitable. The entire treatment process, from decision 

making to carrying out a treatment to the results, should be thoroughly documented and 

saved for future reference. 
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Chapter 7: Maintenance and Beyond  

Maintenance of an outdoor collection is crucial to its continued existence. The 

continued care of a collection involves not only regular inspection and documentation, 

but may call for periodic reapplication of protective coatings or other prioritized 

maintenance tasks. 

A maintenance plan should be in place for any outdoor collection. This plan 

should include regularly scheduled inspections and establish expectations for cyclical 

maintenance work. The maintenance plan should be updated based on information 

gathered from regular inspections. For instance, if an inspection shows that maintenance 

work is required beyond the regular cyclical maintenance tasks, then priority maintenance 

tasks should be added to the plan.  

Annual reports should be generated that include data from regular inspections and 

records of all maintenance performed. To make data management easier, a database can 

be designed that will keep track of all objects in the collection, their conditions, and any 

maintenance performed. A maintenance database can be updated regularly and used to 

plan for future treatment. 

MEMORIAL PLAQUE CASE STUDY 

It is essential that a maintenance plan be developed for the continued care of the 

plaque collection. The plan should include yearly inspections of every plaque as well as 

cyclical maintenance to ensure that the protective coating is maintained and there is no 

buildup of dirt or other unwanted substances on the plaques.  

Yearly inspections of the collection will ensure that any problems are caught at an 

early stage and can be taken care of before becoming more serious. Inspections for the 

plaques should include documenting structural, surface, and surface coating conditions. 
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Structurally, the plaques should be securely mounted to the portal walls with all screws 

and washers intact and in the correct location (i.e., washers should be between the plaque 

and the concrete wall, not on the front of the plaque). Inspections of the surface should 

document any surface pitting, corrosion, organic growth, bird guano, or other unwanted 

surface conditions. Any staining of the concrete wall should also be documented. Any 

coating present on the plaques should be inspected and its condition documented as well. 

Photographs of each plaque should be attached to a completed documentation. 

Inspections can be efficiently completed with the help of a survey form, which will guide 

the person performing the inspection and ensure that all relevant conditions are 

documented. A survey form that has been specifically developed for the UT memorial 

plaques is included in Appendix H. Using the survey form, yearly inspections can be 

carried out by UT staff with basic training provided by a conservator. 

If a microcrystalline cold wax coating is chosen for the plaques, it should be 

reapplied every two to three years. The application of a new wax coating involves 

washing the plaque with water and a non-ionic detergent, drying the plaque, applying 

several thin coats of wax with a natural-bristle brush, and then buffing the wax with a 

cotton rag. The National Park Service’s Conserve-O-Gram from September 2005 offers a 

step-by-step walkthrough of the washing and waxing procedure for bronze plaques.30

A conservator should be consulted if regular inspection indicates that maintenance 

is required beyond the normal cyclical maintenance for the plaques. The conservator can 

establish priority maintenance tasks, which can be carried out by the conservator or by 

UT staff, depending on their complexity. 

 

Any build-up of old wax (e.g., in corners or crevices) should be removed prior to 

reapplication.  

                                                
30 This document can be found at http://www.nps.gov/history/museum/publications/conserveogram/10-
05.pdf. 
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With a collection as large as the memorial plaques, it is recommended that a 

database be designed and maintained to keep track of all the information related to 

conditions and maintenance. The database could include a record for each plaque with its 

name, location, condition history, and maintenance history. The database could be used to 

schedule cyclical maintenance, store condition records, and could aid in planning any 

required treatment. 

All records relating to inspection, treatment, and maintenance should be kept for 

future reference. UT was unable to locate a treatment report for the recently treated north 

end zone plaques, which is a situation that should be avoided in the future by retaining all 

documentation. 

Conclusion 

Regular and prioritized maintenance is vital for the continued upkeep of an 

outdoor collection. Cyclical maintenance can prevent deterioration and subsequent costly 

treatment or repair. An outdoor collection should have a maintenance plan that includes 

regular inspections, documentation, and normal maintenance tasks. Databases can be 

used to keep track of collection and maintenance data. The UT memorial plaques require 

annual inspections and regular reapplication of a protective coating to ensure they do not 

deteriorate.  It is recommended that a database be created to store information about the 

maintenance of the plaques. 
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Conclusion 

The 197 memorial plaques in the Darrell K Royal-Texas Memorial Stadium on 

the University of Texas campus are important reminders of the early history of the 

facility as a memorial to Texans killed in World War I. Conditions vary widely 

throughout the plaque collection: some plaques that have deteriorated to the point that 

their significance is obscured, while some appear to be unblemished. 

The collection of memorial plaques was used as a case study to outline an 

approach to the conservation of a large collection of similar objects with disparate 

conditions. This approach involved seven steps: researching the background of the 

collection and site, surveying the collection, surveying the site, creating conditions 

reports, identifying and carrying out appropriate testing, formulating a treatment plan, 

and establishing a maintenance plan. In addition to collections such as the memorial 

plaques, this conservation methodology is also applicable to other large outdoor 

collections such as cemeteries. 

It is hoped that through this documentation and conservation process, a future 

need for extensive intervention for the memorial plaques can be avoided. Only with 

careful treatment and continued care can the plaques fulfill University President William 

Splawn’s 1926 proclamation that they would become “more beautiful with the passage of 

time.” 
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Appendix A: Stadium Map 

 

Red areas indicate portals in which plaques are located. Numbers are section numbers. 
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Appendix B: Plaque Inventory List 

Plaque 
No. Name Location Condition Notes 

1.01 Adolph F. Anderson Sec. 1 South 1   
1.02 Lansing M. Anthony Sec. 1 South 1   
1.03 Bruce William Baker Sec. 1 South 1   
1.04 Richard V Bankhead Sec. 1 South 1   
1.05 Thomas M Barnhill Sec. 1 South 1   
1.06 William B. Basford Sec. 1 North 2   
1.07 Charles L. Beaty Sec. 1 North 1   
1.08 Sam L. Bond Sec. 1 North 2 dull gold 
1.09 Wm F. Bourland Sec. 1 North 1   
1.10 Robert W. Brahan Sec. 1 North 1   
2.01 Chester Brisbee Sec. 2 South 1   
2.02 Sidney J. Brooks, Jr. Sec. 2 South 2 bright gold 
2.03 Leo Leslie Brown Sec. 2 South 1   
2.04 Oscar Bernard Bundrett Sec. 2 South 1   
2.05 Owen Barnett Butts Sec. 2 South 1   
2.06 Paul Howard Campbell Sec. 2 North 1   
2.07 Raymond Charles Campbell Sec. 2 North 1   
2.08 Harry R. Canfield Sec. 2 North 1   
2.09 Willie R. Carmichael Sec. 2 North 1   
2.10 Alfred H. Carrigan, Jr. Sec. 2 North 1   
3.01 Harry C. Clark Sec. 3 South 1   
3.02 Henry Robinson Clay, Jr Sec. 3 South 1   
3.03 Charley James Cloar Sec. 3 South 2   
3.04 Thomas Lee Coates Sec. 3 South 2 very gold 
3.05 Charles I. Coffin, Jr. Sec. 3 South 1   
3.06 Paul James Cook Sec. 3 North 1   
3.07 Jessie Walker Crabb Sec. 3 North 1   

3.08 Thomas D. Craddock Sec. 3 North 2 
coating blanched but not 
bad peeling 

3.09 Robert Crenshaw Sec. 3 North 1   
3.10 Robert Lee Crim Sec. 3 North 1   
4.01 Hutt Crouch Sec. 4 South 1   
4.02 Sam Crouch Sec. 4 South 1   

4.03 John Morgan Currie Sec. 4 South 2 
isolated patches have turned 
white 

4.04 Albert Levi Curry Sec. 4 South 1   
4.05 Basil Arnett Daniel Sec. 4 South 1   
4.06 James E. Davis Sec. 4 North 2 dull gold 
4.07 John J. Deutsch Sec. 4 North 1   
4.08 Horace Carl Davidson Sec. 4 North 1   
4.09 Milton T. DeWoody, Jr. Sec. 4 North 1   
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4.10 Hugh E. Downard Sec. 4 North 1   
5.01 Robert Cooper Drummond Sec. 5 South 1   
5.02 John Joseph Dublanc Sec. 5 South 1   
5.03 Zena Duckworth Sec. 5 South 1   

5.04 Chas. Reagan Dugat Sec. 5 South 1 
also some blanching on the 
upper half 

5.05 Fletcher Dugat Sec. 5 South 1   
5.06 James Archibald Edmond Sec. 5 North 1   
5.07 Hugo J. Ehlers Sec. 5 North 1   
5.08 Eugene Meek Ellison Sec. 5 North 1   

5.09 James Heath Ewell Sec. 5 North 2 
all over white, but has not 
yet peeled badly 

5.10 John Ewing Sec. 5 North 1   
6.01 Lee S. Finley Sec. 6 South 1   
6.02 Hubert R. Florence Sec. 6 South 1   
6.03 Tom Hubert Foster Sec. 6 South 1   
6.04 Alexander Herbemont Fraser Sec. 6 South 1   
6.05 James William Freeman Sec. 6 South 1   

6.06 Rolphy J. Frerichs Sec. 6 North 1 
a lot of green tinting in 
upper right quadrant 

6.07 Joseph Anderson Fritts Sec. 6 North 1   
6.08 Wyatt B. Frost Sec. 6 North 1   
6.09 Francisco Garcia Sec. 6 North 1   
6.10 Jose Antonio Garcia Sec. 6 North 2   
7.01 Benjamin Howard Gardner, Jr. Sec. 7 South 1   
7.02 H.A.P. Garlin Sec. 7 South 1   
7.03 Victor Earl Garrett Sec. 7 South 1   
7.04 Aubry W. Gee Sec. 7 South 1   

7.05 Harry Gillespie Sec. 7 South 2 

virtually no white patches--
hints of flaking around 
letters 

7.06 Sydney Good Sec. 7 North 1   
7.07 John James Goodfellow, Jr. Sec. 7 North 1   
7.08 Peter Toomes Goodwin Sec. 7 North 1   
7.09 Ira Graves Sec. 7 North 1   
7.10 James Francis Greer Sec. 7 North 1 white speckles 
8.01 Edwin Sydney Grover Sec. 8 South 1 no green drips 
8.02 Fritz Haeber Sec. 8 South 1 no green drips 
8.03 Frederick Albert Hammond Sec. 8 South 1   
8.04 John Ira Harman Sec. 8 South 1 no green drips 
8.05 Little Harrison Sec. 8 South 1 no green drips 

13.01 Willie F. Hartwig Sec. 13 North 4   
13.02 Edward Trafton Hathaway Sec. 13 North 4   
13.03 Fleet Heard Sec. 13 North 4   
13.04 Charlie Heckel Sec. 13 North 4   
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13.05 Otto Heckel Sec. 13 North 4   
13.06 Carr Elonzo Hector Sec. 13 South 4   
13.07 Herman John Hempel Sec. 13 South 4   
13.08 Guy Cranfil Henson Sec. 13 South 4   
13.09 Leslie A. High Sec. 13 South 2   
14.01 Joseph William Hildebrand Sec. 14 North 4   
14.02 Ben W.O. Hildebrandt Sec. 14 North 4   
14.03 Allen Hinton Sec. 14 North 4   
14.04 Edwin Gillett Hutchings Sec. 14 North 4   
14.05 Walter Burnett Jeffries Sec. 14 West 4   
14.06 Alfred Earl Jones Sec. 14 West 4   
14.07 John Paul Jones Sec. 14 West 4   
14.08 Harry C. Jordt Sec. 14 West 4   
15.01 John J. Jurcick Sec. 15 East 3   
15.02 Orion A. Keele Sec. 15 East 4   
15.03 John Elson Kemp Sec. 15 East 4   
15.04 Harold E. Kilburn Sec. 15 East 4   
15.05 John Finley Kittinger Sec. 15 West 4   
15.06 Edgar K. Kramme Sec. 15 West 4   
15.07 Elbert Kruse Sec. 15 West 4   
15.08 Daniel Ernest Lancaster Sec. 15 West 2   
16.01 Chris M. Larsen Sec. 16 East 4   
16.02 Dan Chiles Leeper Sec. 16 East 4   
16.03 John William Leigh Sec. 16 East 4   
16.04 Clarence A. Liedberg Sec. 16 East 4   
16.05 Walter Linnartz Sec. 16 West 4   
16.06 Fred W. Lueckemeyer Sec. 16 West 4   
16.07 Graham Daniel Luhn Sec. 16 West 4   
16.08 Henry A. Lundgren Sec. 16 West 4   
17.01 Albert Sneed MacDonnell Sec. 17 East 4   

17.02 
Alexander Swearingen 
MacFarlane Sec. 17 East 4   

17.03 Frederick Philip Manaker Sec. 17 East 4   
17.04 Elton Manske Sec. 17 East 4   
17.05 Herbert Bradley Martin Sec. 17 West 4   
17.06 William B. Martin Sec. 17 West 4   
17.07 Hadyn Potter Mayers Sec. 17 West 4   
17.08 Charles Winfield McBride Sec. 17 West 4   
18.01 David Courtland McCaleb Sec. 18 East 4 large green patch 
18.02 Frank J. McClellan Sec. 18 East 4   
18.03 Joel H. McClendon Sec. 18 East 4 large white streak 
18.04 Bev McCormick Sec. 18 East 4   
18.05 Lucian Frank McCoy Sec. 18 West 4   
18.06 Willford McFadden, Jr. Sec. 18 West 4   
18.07 Henry Obrine McGraw Sec. 18 West 4   
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18.08 John C. McKimmey Sec. 18 West 4   

19.01 Walter Erving McPherson Sec. 19 South 2 

virtually no white patches--
hints of flaking around 
letters 

19.02 Loie Felix McQueen Sec. 19 South 4   
19.03 Leroy Meekins Sec. 19 South 4   
19.04 Robert Lee Melbern Sec. 19 South 4   
19.05 Samuel C. Merck Sec. 19 North 4   
19.06 Junius A. Merritt Sec. 19 North 4   
19.07 Theodore E. Metzger Sec. 19 North 4   
19.08 Farrell D. Minor, Jr.  Sec. 19 North 4   
19.09 Ollie Shelton Calvert Sec. 19 North 4 different lettering 

19.10 James Edward Conrad Sec. 19 North 4 
different lettering; white 
streaky patches 

19.11 Benjamin O. Davenport Sec. 19 North 4 
different lettering; white 
patches around letters 

25.01 Thomas Frederick Mooney Sec. 25 South 4   
25.02 Charles Joe Moore Sec. 25 South 2   
25.03 Frank-Murchison Moore Sec. 25 South 4   
25.04 John Hartwell Moore Sec. 25 South 1   
25.05 Monte E. Dunaway Sec. 25 South 4 different lettering 

25.06 Kinsley G. French Sec. 25 South 4 
different lettering; white 
streaky patches 

26.01 Sinclair Moreland Sec. 26 North 1   
26.02 Albert Sidney Morris Sec. 26 North 1   
26.03 Russell Moseley Sec. 26 North 1   
26.04 James Powell Murray Sec. 26 North 1   
26.05 Clarence J. Neeley Sec. 26 South 1   

26.06 Russell Benton Nogle Sec. 26 South 2 
only hints of white--no 
flaking 

26.07 Penn E. Neeley Sec. 26 South 1   
26.08 Benton McVay Northington Sec. 26 South 2   
27.01 Gillespie Blain O'Brien Sec. 27 North 1   
27.02 Ross Padgitt Sec. 27 North 1   
27.03 William P. Page Sec. 27 North 1   
27.04 Tracy Wilson Parks Sec. 27 North 1   
27.05 Lowell Gray Patterson Sec. 27 South 1   
27.06 Robert A. Perkins Sec. 27 South 1   
27.07 Clyde Pickens Sec. 27 South 1 white drip 
27.08 Sam H. Pike Sec. 27 South 1 no green drips 
28.01 John Porter Pryor Sec. 28 North 1   
28.02 Austin McGary Reed Sec. 28 North 1   
28.03 James C. N. Richardson Sec. 28 North 1   
28.04 Percy Thomas Robinson Sec. 28 North 1   
28.05 Clifford Joseph Rome Sec. 28 South 1   
28.06 Leslie McClellan Roper Sec. 28 South 1   
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28.07 Henry M. Ryan Sec. 28 South 1   
28.08 John William Saunders Sec. 28 South 1   
29.01 Walter Tips Scherding Sec. 29 North 2 dull gold 
29.02 George G. Schumpert Sec. 29 North 1   
29.03 B.R. Alden Scott Sec. 29 North 1   
29.04 Roy Colombus Sebastian Sec. 29 North 1   
29.05 Henry John Seilheimer Sec. 29 South 1   
29.06 Floyd E. Simpson Sec. 29 South 1   
29.07 Roland W. Smith, Jr.  Sec. 29 South 1   
29.08 Harry Lee Stevenson Sec. 29 South 1   
30.01 Edwin Anson Stiles Sec. 30 North 1   
30.02 Chester Volly Stoddard Sec. 30 North 1   
30.03 William Dixson Stringer Sec. 30 North 2   
30.04 Victor Suarez, Jr.  Sec. 30 North 1   
30.05 Bonnie T. Summers Sec. 30 South 1   
30.06 Benjamin Preston Templeton Sec. 30 South 1   
30.07 Daniel Terrazas Sec. 30 South 1   
30.08 Carroll Albert Thomas Sec. 30 South 1   
31.01 Henry Grady Turner Sec. 31 North 1   
31.02 Alvin Henry Ulit Sec. 31 North 1   
31.03 Felix Wagner Sec. 31 North 1   
31.04 Arthur W. Waldo Sec. 31 North 2   
31.05 James Powell Walker Sec. 31 South 1   
31.06 Jesse Frank Walker Sec. 31 South 1   
31.07 Fred Newman Wallace Sec. 31 South 1   
31.08 Mahlon Dey Wallace Sec. 31 South 1   
32.01 Walter Wallace Watkins Sec. 32 North 1   
32.02 Shelley Morgan Watson Sec. 32 North 2 dull gold 
32.03 Evans Weichert Sec. 32 North 1   
32.04 Fritz Wende Sec. 32 North 1   
32.05 Henry Manning Whipple Sec. 32 South 1   
32.06 Arthur Edward Wilkins Sec. 32 South 2 very gold 
32.07 Boyd McCutcheon Williams Sec. 32 South 2 very gold 
32.08 Charles E. Woodul Sec. 32 South 1   

 

This collection is owned by the University of Texas and housed in Darrell K Royal-Texas 

Memorial Stadium. Records indicate that the collection was originally cast by the J. W. 

Davis Company of Dallas, Texas in 1927. All plaques measure 8”x12”. Characteristic 

features of all plaques include the following: 

• Solid cast bronze 
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• Rough pebbled background 

• Border raised 3/16” 

• Official state seal of Texas in upper left hand corner 

• The words “In Memoriam” above crossed olive branches in upper right hand corner 

• Name of deceased, rank and organization, place and date of death 
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Appendix C: Graphical Plaque Inventory 
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Appendix D: Conditions Reports 
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Appendix E: XRF Test Group Results 

  Mn Fe Ni Cu Zn Pb Zr Sn Sb 
Bond1 0.07 0.07 1.16 89.74 2.33 1.64 0.00 4.94 0.08 
Bond2 0.08 0.05 1.18 89.60 2.12 2.23 0.00 5.07 0.08 
Bond3 0.06 0.07 1.19 88.87 2.46 2.46 0.00 5.08 0.09 
Bond4 0.05 0.08 1.13 88.24 2.27 3.18 0.00 5.16 0.08 
Bourland1 0.10 0.02 0.07 91.05 1.06 2.02 0.00 6.96 0.16 
Bourland2 0.09 0.02 0.08 91.90 1.07 1.27 0.00 6.77 0.14 
Bourland3 0.11 0.01 0.08 90.42 1.13 2.47 0.00 7.33 0.16 
Bourland4 0.11 0.00 0.07 91.04 1.23 1.93 0.00 7.03 0.16 
Brooks1 0.06 0.07 0.24 90.07 1.79 2.34 0.00 6.21 0.07 
Brooks2 0.06 0.09 0.23 89.15 2.82 2.24 0.00 5.79 0.08 
Brooks3 0.06 0.18 0.22 88.55 2.01 3.14 0.00 6.26 0.10 
Brooks4 0.05 0.08 0.23 88.76 2.42 2.65 0.00 6.29 0.08 
Brundrett1 0.04 0.09 0.21 87.94 2.82 3.59 0.01 5.58 0.13 
Brundrett2 0.04 0.12 0.21 87.60 3.04 3.11 0.01 5.93 0.17 
Brundrett3 0.05 0.09 0.21 87.70 2.63 3.33 -0.01 6.56 0.12 
Brundrett4 0.04 0.08 0.21 88.87 2.74 2.62 -0.01 5.78 0.10 
Butts1 0.05 0.11 0.20 87.37 3.84 3.20 -0.01 5.55 0.08 
Butts2 0.04 0.12 0.20 87.23 3.66 3.16 0.00 5.77 0.09 
Butts3 0.05 0.15 0.19 87.95 3.61 2.46 0.00 5.64 0.10 
Butts4 0.05 0.11 0.20 88.32 3.55 2.41 0.00 5.59 0.08 
Carmichael1 0.05 0.14 0.18 86.94 3.47 3.66 0.00 5.87 0.11 
Carmichael2 0.06 0.19 0.16 85.52 3.96 4.19 0.01 5.86 0.15 
Carmichael3 0.05 0.14 0.18 87.21 3.18 3.68 0.00 5.93 0.11 
Carmichael4 0.04 0.14 0.17 86.04 3.93 4.03 0.00 5.77 0.12 
Davis1 data not 

available 
                

Davis2 0.04 0.07 0.22 87.81 3.08 2.78 0.00 6.45 0.07 
Davis3 0.04 0.07 0.21 87.83 3.35 2.54 -0.01 6.29 0.07 
Davis4 0.05 0.08 0.22 88.94 2.94 2.03 -0.01 6.01 0.06 
Ewell1 0.05 0.09 0.18 88.49 2.52 2.95 0.00 6.04 0.11 
Ewell2 0.04 0.08 0.19 88.19 2.56 3.41 0.00 5.87 0.12 
Ewell3 0.05 0.08 0.18 88.04 2.70 3.27 0.00 6.02 0.12 
Ewell4 0.04 0.09 1.80 88.64 2.72 2.91 0.00 5.74 0.10 
Garcia1 0.04 0.05 0.17 88.55 2.83 3.19 0.00 5.49 0.11 
Garcia2 0.04 0.05 0.16 89.34 2.40 2.87 0.00 5.47 0.10 
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Garcia3 0.04 0.05 0.17 88.94 2.56 3.13 0.00 5.38 0.11 
Garcia4 0.05 0.05 0.17 89.32 2.37 2.75 0.00 5.61 0.10 
Gillespie1 0.05 0.06 0.14 88.75 3.32 2.70 0.00 5.35 0.07 
Gillespie2 0.05 0.06 0.13 88.07 3.45 3.31 0.00 5.31 0.07 
Gillespie3 0.05 0.06 0.13 89.03 3.21 2.70 0.00 5.19 0.07 
Gillespie4 0.05 0.06 0.13 87.81 3.75 3.17 0.00 5.47 0.08 

Numbers represent percent weight of elements. 
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Appendix F: Coating Solubility Experimental Design 

 
Testing for Coating Solubility, UT Stadium Memorial Plaques 
 
 
PURPOSE OF TESTING: The purpose of the testing is to determine in which of the chosen 

solvents the plaque coating samples will be soluble. This 
information will guide the selection of solvents to be tested on a 
plaque for treatment assessment. 

 
 
 
SAMPLES:  Samples will be taken directly off of the face of the Sam L. Bond 

memorial plaque, which has been removed from its location in the 
stadium. 

  
  
 
TEST METHOD:  As described in Walter C. McCrone’s “A Rapid Solubility Test,” 

Bulletin of the American Group. International Institute for 
Conservation of Historic and Artistic Works, Vol. 6, No. 1. (Oct. 
1965), 9-10. 

 
 
 
MATERIALS AND EQUIPMENT:  Tweezers or needle, stereomicroscope, microscope cover 

slips, pencil with eraser, glass ring, solvents (xylene, 
mineral spirits, d-limonene, ethyl alcohol, acetone), 50 ml 
glass beakers, dropper 

 
 
PROCEDURE:  1. Under fume hood, transfer a small amount of solvent to a 50 ml glass 

beaker. 
2. Using needle or tweezers, remove a coating sample from the plaque and 
place it on a microscope cover slip. 

  3. Place another cover slip on top of the sample on the first cover slip. 
  4. Using pencil eraser, compress the sample between the cover slips. 

5. Remove the top cover slip and place the glass ring over the sample. 
Replace cover slip, creating a vacuum. 
6. Place sample under microscope and record preliminary observations. 
Make sure to note light conditions and microscope magnification. 
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7. Using dropper, place a small amount of solvent at the base of the glass 
ring. 
8. Observe the reaction, if any, of the sample as the solvent vapors saturate 
the sample space. Observe for at least two minutes and record 
observations.  
9. Repeat steps 1-8 for all solvent choices. 

 
 
TEST RESULTS:  
  
Solvent Hypothesis Sample description Observations after solvent 

addition 
Sample 
soluble in this 
solvent? 

Acetone, 
test 1 

Sample is soluble  Translucent solid 
with a yellow tint. 
Small cracks 
throughout. Black 
specks (dirt) and 
golden flecks 
present. 

Three small pieces of the 
sample immediately "popped" 
off and disappeared. After this 
was observed, no other 
reactions were apparent. 
Majority of the sample 
remained intact. 

No 

Acetone, 
test 2 

Sample is soluble same characteristics 
as sample used in 
acetone test 1, plus a 
couple tiny bubbles 
present in the sample 

No reaction No 

Acetone, 
test 3 

Sample is soluble same characteristics 
as sample used in 
acetone test 1 

No reaction No 

Xylene, 
test 1 

Sample is soluble Translucent solid 
with a yellow tint. 
Small cracks 
throughout. Black 
specks (dirt) present. 

Once xylene was added, the 
top cover slip became cloudy, 
but there was no change 
observed in the sample 

No 

Xylene, 
test 2 

Sample is soluble same characteristics 
as sample used in 
xylene test 1 

No reaction No 

Xylene, 
test 3 

Sample is soluble same characteristics 
as sample used in 
xylene test 1 

No reaction No 

Ethyl 
alcohol, 
test 1 

Sample is soluble same characteristics 
as sample used in 
xylene test 1 

No reaction No 

Ethyl 
alcohol, 
test 2 

Sample is soluble same characteristics 
as sample used in 
xylene test 1 

No reaction No 

Ethyl 
alcohol, 
test 3 

Sample is soluble same characteristics 
as sample used in 
xylene test 1 

No reaction No 
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Mineral 
spirits, 
test 1 

Sample is not 
soluble 

same characteristics 
as sample used in 
xylene test 1 

No reaction No 

Mineral 
spirits, 
test 2 

Sample is not 
soluble 

same characteristics 
as sample used in 
xylene test 1 

No reaction No 

Mineral 
spirits, 
test 3 

Sample is not 
soluble 

same characteristics 
as sample used in 
xylene test 1 

No reaction No 

D-
limonene, 
test 1 

Sample is not 
soluble 

same characteristics 
as sample used in 
xylene test 1 

No reaction No 

D-
limonene, 
test 2 

Sample is not 
soluble 

same characteristics 
as sample used in 
xylene test 1 

No reaction No 

D-
limonene, 
test 3 

Sample is not 
soluble 

same characteristics 
as sample used in 
xylene test 1 

No reaction No 

 
 
 
DISCUSSION OF RESULTS:   
These results indicate that the coating is not Incralac, or that the coating has crosslinked, 
rendering it insoluble. Three of the solvents used (acetone, xylene, and ethyl alcohol) 
were specifically recommended for the removal of Incralac, yet no reactions were 
observed that would indicate the coating samples’ solubility in any of these solvents. 
Given these results, the next steps are to re-hypothesize what the failed coating could be, 
perhaps conducting another solubility test to assess a different conclusion.  
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Appendix G: Materials Safety Data Sheets 
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Appendix H: UT Memorial Plaque Survey Form 
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