
 
 

AGENDA 
Thursday, October 10, 2024: 4:00 PM 

Historic District Commission   
Community Development Building, 801 SE Service Road 

  

1. CALL TO ORDER 
  
2. APPROVAL OF MINUTES 
  

   a. May 9, 2024 Regular Meeting 
 

 

3. PUBLIC HEARING 
  

   a. HD-12-24 Certificate of Appropriateness - Major Work for 124, 132 & 134 NW Broad Street 
 

 

4. UNFINISHED BUSINESS 
  
5. NEW BUSINESS 
  
6. PUBLIC COMMENTS 
  
7. ADJOURNMENT 
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MINUTES

Town of Southern Pines Historic District Commission 
Regular Meeting

May 9, 2024 at 4:00 PM

The Town of Southern Pines Historic District Commission held its regular meeting on Thursday, 
May 9, 2024, at 4:00 PM at the Community Development Building, 801 SE Service Road, Southern 
Pines, North Carolina.

Members present: Vice Chair Elizabeth Oettinger, Robert Anderson, Robert Brown, Lane West 
and Michelle Peele.

Town Manager Reagan Parsons, Assistant Town Manager Jessica Roth, Planning Director B.J. 
Grieve, Mason Mattox, Planner I, and Cindy Williams, Secretary to the Commission, were also 
present

Town Council members present: Mayor Taylor Clement, Ann Peterson and Brandon Goodman.

Lane West called the meeting to order at 4:00 PM.

Robert Anderson made a motion, which was seconded by Robert Brown, to approve the Minutes 
of the December 2023 regular meeting.  The motion carried.

UNFINISHED BUSINESS

BJ Grieve provided the status of terms of the current members and stated that Talmadge 
Shepherd and Karl Ecker had been recommended for approval to the Town Council.

Mr. Grieve encouraged members to take advantage of training opportunities as they arise.

Robert Anderson expressed an interest in attending the QJ training again.  Lane West was also 
interested.  Lane – in person; Robert A – virtual.  

Reagan recommended bringing the members together for a virtual training and have the Town 
Attorney available to answer questions.

NEW BUSINESS

Mr. Grieve introduced Mason Mattox, new Planner I, and stated that he will be responsible for 
the Historic District Commission, as well as Major and Minor Works application.
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Election of Chair and Vice Chair:

Robert Anderson made a motion, which was seconded by Lane West, to elect Elizabeth Oettinger 
as Chair.  The motion carried.

Elizabeth Oettinger made a motion, which was seconded by Michelle Peele, to elect Robert 
Brown as Vice Chair.  The motion carried.

Potential addition(s) to 180 SW Broad Street:

Mayor Clement stated that Town staff is currently located in several buildings and the goal is to 
bring more staff together in one building and asked the Commission if the members were willing 
to work with the Council on the project.

Michelle Peele expressed support.

Robert Anderson stated that he was in favor of having staff in one building and would like to see 
a large building.  One of the most difficult things is going to be adding to the front or back of the 
existing building well.  He suggested emulating the Dartmouth Clinic.  When the new library was 
constructed, there was much public opinion about preserving the 180 SW Broad Street building, 
the former library.  He recommended a similar process than was undertaken when planning the 
library.  

Robert Brown asked if they had considered building a new Town hall in a different location.

Mayor Clement responded that a new building would create the question of how to utilize the 
current buildings.

Robert Brown expressed concern about the lack of available parking downtown.  A new structure 
could be designed to be expandable.  

Robert Anderson made a motion, which was seconded by Michelle Peele, to adjourn the meeting.  
The motion carried.

The meeting adjourned at 5:45 PM.

The audio recording of the proceedings is available upon request.

Respectfully submitted:
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Cindy Williams
Secretary to the Historic District Commission
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Agenda Item 

To: Historic District Commission 

From: Mason Mattox, Planner I 

Subject: HD-12-24 Certificate of Appropriateness – Major Work 

for New Roofing; 124, 132, & 134 NW Broad Street; 

Applicant; Claudia Robinette 

Date: October 10, 2024 

I. SUMMARY OF APPLICATION REQUEST:

Matt Vick, Authorized Agent for Roisin De Pasquale, JR Holdings Group, LLC and Sweet

Basil Realty, LLC, is requesting a Certificate of Appropriateness – Major Work to replace

the original slate roof and underlying membrane with a synthetic, single-width slate in a

gray color to preserve the appearance of the current roofing, while repairing water damage

to the building located at 124, 132 and 134 NW Broad Street.  Pursuant to the Moore

County tax records, the properties are identified as PIN 858106288653 (PARID

00034055), PIN 858106288685 (PARID 00034298), and PIN 858106289607 (PARID

00036029) and are owned by Roisin De Pasquale, JR Holdings Group, LLC and Sweet

Basil Realty, LLC respectively.

II. PROJECT INFORMATION:

A. Physical Addresses and Owners:

124 NW Broad Street 

Roisin De Pasquale 

c/o Roisin O’Rahilly 

PO Box 224  

Southern Pines, NC 

28388 

132 NW Broad Street 

JR Holdings Group, LLC 

1226 Rockingham Road 

Rockingham, NC 28379 

134 NW Broad Street 

Sweet Basil Realty, LLC 

134 NW Broad Street 

Southern Pines, NC 

28387 

B. Applicant:

Claudia Robinette

CF Smith Property Group

100 Magnolia Rd, Ste 300

Pinehurst, NC 28374

C. Zoning of Property:

The subject property is zoned CB (Central Business). See Figures 1 and 2.
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Figure 1:  Vicinity & Zoning Map (Subject Properties are Outlined in Blue): 

 

HD-12-24 Citizens Bank Roof October 2024 HDC 2 of 12
Page 6 of 68



 
   

 

Figure 2:  Historic District Map (Subject Property is Circled in Red): 

HD-12-24 Citizens Bank Roof October 2024 HDC 3 of 12
Page 7 of 68



 
   

III. STAFF REVIEW: 

 

A. Application Submittal Date 

1. Application received: Thursday, September 19, 2024 

2. Application deemed complete: Tuesday, September 24, 2024 

• Notice of Public Hearing: 

o Posted On-site: Wednesday, September 25, 2024 

o Mailed: Thursday, September 26, 2024 

o Internet: Thursday, September 26, 2024 

3. Historic District Commission Hearing: Thursday, October 10, 2024 

 

B. Criteria for Review  

The criteria for a Certificate of Appropriateness are found in UDO §2.28.10 and are 

included in this report, beginning on page eight. Staff comments follow, and are 

included after review of the Historic District Design Guidelines. The Commission 

shall take the criteria into consideration for purposes of deliberation and adoption 

of findings of fact.   

 

C. Application Materials 

The applicant has submitted a complete application packet including a narrative 

with descriptions and images to illustrate the request. The narrative states that the 

intent is to: “use a synthetic, single width slate tile in a ‘slate gray’ color to preserve 

the appearance when replacing the original roof” at 124, 132, and 134 NW Broad 

St. Images of the proposed synthetic slate tile on an existing Starbucks Coffee 

building in Prairie Village, Kansas was provided. 

 

The application, including narrative and supporting images, is enclosed in its 

entirety with this document. Those images include: 

 

Proposed synthetic slate material, as used on Starbucks Coffee, Prairie Village, Kansas. 
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A. Staff Comments  

The Historic District Commission is considering a Certificate of Appropriateness – 

Major Works for the purpose of replacing the existing slate roof and underlying 

membrane. The 1991 registration form for the Southern Pines National Register District 

reads as follows: 

 

Citizens Bank & Trust Company, c. 1925; U-shaped brick Classical Revival 

style commercial building with limestone trim; side-gabled main block with 

flanking pedimented wings; first floor of pain block has limestone Tuscan half 

columns supporting limestone entablature; large metal-sash industrial 

windows; flanking round-arched passageways; modern aluminum and glass 

doorway; five bay second floor with central casement windows, flanking six-

over-six windows; side pavilions have large, multi-pane shop windows on first 

floor with Classical Revival door surrounds from courtyard; limestone belt 

course between levels; upper level six over six windows; wooden cornices’ 

roundel windows in tympanii of pediments; slate roofs; rear one story 1950s 

addition; built to designs of Aymar Embury II for Citizens Bank and Trust 

Company (later First Union Bank), which occupied central block until 1980s; 

side pavilions designed and used as rental commercial space. 

 

 

 
124, 132, and 134 NW Broad Street, 2021. Google Maps. 

 

B. Review Criteria in Detail 

As previously stated, the primary criteria for consideration of a Certificate of 

Appropriateness are found in UDO §2.28.10. What follows is a recitation of each 

criteria (italicized), followed by a comment on compliance using the 

Recommended Practices in the Historic District Design Guidelines for interpretive 

guidance. 

 

Section 2.28 Certificate of Appropriateness – Major Work. 

2.28.10. Criteria  
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The proposed material has been described as synthetic slate, which is a different 

material than the original actual slate. 

 

(A) In considering an application for a Certificate of Appropriateness, the 

 Commission shall take into account the historical and/or architectural 

 Significance under consideration and the exterior form and appearance of 

 any proposed additions or modifications to that structure that are visible 

 from a public Right-of-Way. The Commission shall not consider interior 

 arrangement or use.  

 

Planning staff, after reviewing the 1991 nomination, have found no 

inconsistencies with the historic architecture considering the likeness of the 

proposed roofing material. The applicant’s proposal to replace the roof with 

alternative materials will be visible from the public Right-of-Way. No other 

external modifications or additions have been proposed.  

 

(B) The Commission shall consider the following factors when determining 

 whether the application is or is not congruous with the historic aspects of 

 the Historic District: 

  

1) The height of the building in relation to the average height of the 

 nearest adjacent and opposite buildings. 

  This factor is not applicable to the proposal under review.   

 

2) The setback and placement on lot of the building in relation to the 

 average setback and placement of the nearest adjacent and 

 opposite buildings. 

This factor is not applicable to the proposal under review. 

 

3) Exterior construction materials, including texture and pattern. 

 The proposed texture and pattern will mimic the existing slate.  

4) Architectural detailing, such as lintels, cornices, brick bond and 

 foundation materials.  

This factor is not applicable to the proposal under review. 

 

5) Roof shapes, forms and materials.  

The shape and form of the roof will be maintained; material will 

mimic true slate by utilizing a synthetic material. 

 

6) Proportion, shape, positioning and location, pattern and size of any 

 elements of fenestration. 

  This factor is not applicable to the proposal under review. 

 

7) General form and proportions of buildings and structures.  
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This factor is not applicable to the proposal under review.   

 

8) Appurtenant fixtures and other features such as lighting.  

This factor is not applicable to the proposal under review.   

 

9) Structural conditions and soundness. 

Existing condition of the roof appears to be poor; planning staff have 

included close-up images of the existing conditions as an attachment 

to this report. The applicant communicated that water damage has 

occurred as a direct result of the state of the roof. 

 

10) Architectural scale.  

This factor is not applicable to the proposal under review.     

 

11) (a) The Secretary of the Interior’s Standards for Rehabilitation 

 

(b) The Secretary of the Interior’s Standards for the Treatment of 

Historic Properties, p. 186, roofs) 

 

(c) Presentation Brief 04   

 

(d) Presentation Brief 16 

 

Planning staff reviewed Secretary of the Interior’s Standards for 

Rehabilitation, The Secretary of the Interior’s Standards for the 

Treatment of Historic Properties, p. 186, roofs, Presentation Brief 

04, and Presentation Brief 16, all from the National Park Service 

under the jurisdiction of the U.S. Department of the Interior, and 

found the following applicable statements therein:   

 

(a) “Where the severity of deterioration requires replacement of a 

distinctive feature, the new feature shall match the old in design, 

color, texture, and other visual quality, and, where possible, 

materials. 

  

(b) [Recommended] “Replacing in kind an entire roof covering or 

feature from the restoration period that is too deteriorated to 

repair (if the overall form and detailing are still evident) using 

the physical evidence as a model to reproduce the feature or 

when the replacement can be based on historic documentation”  

   

(c) “In a rehabilitation project, there may be valid reasons for 

replacing the roof with a material other than the original. The 

historic roofing may no longer be available, or the cost of 

obtaining specifically fabricated materials may be prohibitive.” 
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(d) “When any compromise must be made in the precision of the 

match, it is wise to consider the vantage point from which the 

material will be seen. Sometimes what seems important at close 

range, such as variations in the texture of a surface, may be 

secondary to other aspects of the material when viewed from 

some other distance.” 

  

Planning staff therefore find that the request to replace the 

original slate roof with a synthetic slate substitute is consistent 

with the Department of the Interior’s Standards, on the basis that 

substitute materials are permitted in certain circumstances when 

the replacing material maintains the appearance of the original 

material.  

 

(C) Prior to approving the application, the Commission shall make the 

 following findings: 

 

1) Work is compatible and appropriate in preserving, retaining, repairing, 

or restoring the defining historic character of a property and the 

district. Specifically, the work is considered compatible and appropriate 

in terms of material, design, dimensions, mass, scale, orientation, color 

and other applicable considerations;  

 

2) Work does not damage or remove significant character defining 

features of the building and will not adversely affect its contribution to 

the larger historic district; and  

 

3) Work is consistent with the adopted design guidelines for the historic 

district.   

 

The proposed work will assist in the restoring of a defining feature of a 

property within the character of the historic district. The proposed 

work would replace significant character-defining features in need of 

repair, within the adopted design guidelines for the Historic District. 
 

C. Outside Agency Comments 

A request for comments from agencies was emailed on September 26, 2024, to 

representatives of the Town of Southern Pines Engineering, Streets, Utilities, Fire, 

and Parks & Recreation Departments, as well as representatives of the North 

Carolina Department of Transportation (NC DOT), U.S. Fish and Wildlife Service, 

and the Regional Land Use Advisory Commission (RLUAC). There were 

responses of “no comment” from the Town’s Utilities Superintendent, and 

RLUAC. Any comments received after completion of this staff report will be shared 

during the evidentiary hearing. 
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D.  Staff Recommendation 

After reviewing all factors used when determining if the application is congruent 

with the historic aspects of the historic district, including such requirements as 

construction materials, appurtenant fixtures, and architectural scale, as well as the 

standards and criteria provided by the Department of the Interior, the application 

appears to be congruent due to the following factors: the proposed synthetic slate 

material will appear to be consistent with the historical and architectural 

significance of both the Citizens Bank & Trust Company building and the area 

surrounding, considering its likeness. 
 

IV. ATTACHMENTS: 

 

1. COA Major Works Application. 

2. Existing Conditions Photos Taken by Drone on 10-02-2024. 

3. The Secretary of the Interior’s Standards for Rehabilitation  

4. The Secretary of the Interior’s Standards for the Treatment of Historic Properties, 

p. 186, roofs 

5. Presentation Brief 04 – Roofing for Historic Buildings; National Park Service. 

6. Preservation Brief 16 – The Use of Substitute Materials on Historic Building 

Exteriors; National Park Service.  

 

V. HISTORIC DISTRICT COMMISSION ACTION 

UDO Section 2.28.4(A) states that the Historic District Commission shall approve, approve 

with conditions, or deny an application for a COA Major Works based on the criteria 

established in UDO Section 2.28.20. To either approve or deny a Certificate of 

Appropriateness – Major Work application, the Historic District Commission must make 

findings of fact and conclusions to the applicable standards. The Historic District 

Commission shall first vote on whether the application is complete and the facts submitted 

are relevant to the case. The Historic District Commission shall then vote on whether the 

application complies with the Criteria for a Certificate of Appropriateness, including the 

Principles and Guidelines of the Historic District. Staff has prepared Draft Findings of Fact 

for the Commission’s consideration which can be found below.  The Commission may 

discuss, amend and/or adopt these Findings of Fact.  

 

I move to: 

 

1. Adopt Attachment 1 of the staff report, as drafted as Findings of Fact regarding 

proposed Certificate of Appropriateness – Major Work HD-12-24 

 

-OR- 
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2. Adopt Attachment 1 of the staff report as Findings of Fact regarding the 

proposed Certificate of Appropriateness – Major Work, with the following 

changes: 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

_________________________________________________________________.  

 

Therefore, I move to: 
 

1. Approve HD-12-24 

 

   - OR - 

 

2. Approve HD-12-24 with the following conditions of approval: 

 

__________________________________________________________________

__________________________________________________________________ 

   

  -OR- 

 

3. Deny HD-12-24, based on the following: 
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ATTACHMENT 1 

 

Case Number: HD-12-24 

Draft Findings of Fact, Decision of The Council, and Order in the Matter of a Certificate of 

Appropriateness – Major Work to Replace an Existing Slate Roof with a Synthetic Slate 

Roof 

 

1. The Historic District Commission finds that the application is complete and that the facts 

submitted are relevant to the case because the request for COA Major Work approval has 

met the specified submittal requirements as required in the Town of Southern Pines UDO 

Appendices, the applicants have submitted adequate evidence addressing criteria for a 

COA Major Work, and the evidence submitted was sworn testimony by qualified experts 

or provided through substantiated documentation.   

 

2. The Historic District Commission finds that the application is consistent with UDO 

§2.28.10(A)-(C), the Town of Southern Pines Historic District Design Guidelines, as well 

as the standards provided by the Department of the Interior for the following reasons: 

 

A. That after considering the 1991 nomination text describing the Citizens Bank & Trust 

Company Building and its subsequent features that were visible from a public Right-

of-Way, the applicant’s proposal to utilize an alternative, synthetic slate, which would 

also be visible from a public Right-of-Way, are not found to be inconsistent with the 

historical and architectural significance of the building and surrounding area. 

 

B. That the shape and form of the roof will be maintained with like-for-like appearance, 

with the proposed synthetic slate mimicking true slate. Existing conditions reveal that 

the state of the roof appears to be poor, and in need of complete repair; such repair is 

warranted and permissible when doing so does not appear to be incongruent with the 

historic aspects of the Historic District.  

 

Furthermore, that the request to replace the original slate roof with a synthetic slate 

substitute is not incongruent with the various standards provided by the Department 

of the Interior; on the basis that an entire roof replacement is permissible in times of 

extreme disrepair, and that the utilization of alternate materials is also permissible for 

various reasons not limited to cost; provided that the appearance of color, shape, and 

texture mimic that of the original.  

 

C. That the proposed work will be restorative to the subject properties as a whole, 

without compromising the appearance or altering the defining character of the 

property or larger Historic District. The work is compatible and appropriate as design, 

dimensions, mass, scale, orientation, color, and other applicable considerations would 

remain unchanged; the material itself would be new while preserving the same 

appearance and character defining features of the structure.  

 

Furthermore, the proposed work will assist in the restoring of a defining feature of a 

property within the character of the historic district. The proposed work would 
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replace significant character-defining features in need of repair, within the adopted 

design guidelines for the Historic District. The work will not adversely affect the 

property’s contribution to the larger Historic District on the basis of aesthetics; and 

finally, the work is deemed to be consistent with the adopted design guidelines for the 

historic district as they pertain to new construction, ensuring that the mass, scale, and 

orientation of the proposed synthetic slate will maintain true historical appearance.  
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4 PRESERVATION
BRIEFS 

Roofing for Historic Buildings 

Sarah M. Sweetser 

 

U.S. Department of the Interior 
National Park Service 
Cultural Resources 

Heritage Preservation Services 

Significance of the Roof 

A weather-tight roof is basic in the preservation of a struc­
ture, regardless of its age, size, or design. In the system that 
allows a building to work as a shelter, the roof sheds the rain,
shades from the sun, and buffers the weather. 

During some periods in the history of architecture, the roof
imparts much of the architectural character. It defines the 
style and contributes to the building's aesthetics. The hipped 
roofs of Georgian architecture, the turrets of Queen Anne, th
Mansard roofs, and the graceful slopes of the Shingle Style 
and Bungalow designs are examples of the use of roofing as a
major design feature. 

But no matter how decorative the patterning or how com­
pelling the form, the roof is a highly vulnerable element of a 
shelter that will inevitable fail. A poor roof will permit the 
accelerated deterioration of historic building materials­
masonry, wood, plaster, paint-and will cause general dis­
integration of the basic structure. Furthermore, there is an 
urgency involved in repairing a leaky roof since such repair 
costs will quickly become prohibitive. Although such action is 
desirable as soon as a failure is discovered, temporary patch­
ing methods should be carefully chosen to prevent inadvertent 
damage to sound or historic roofing materials and related 
features . Before any repair work is performed, the historic 
value of the materials used on the roof should be understood . 
Then a complete internal and external inspection of the roof 
should be planned to determine all the causes of failure and to 
identify the alternatives for repair or replacement of the 
roofing. 

Historic Roofing Materials in America 

Clay Tile: European settlers used clay tile for roofing as early 
as the mid-17th century; many pantiles (S-curved tiles), as well 
as flat roofing tiles, were used in Jamestown, Virginia. In 
some cities such as New York and Boston, clay was popularly 
used as a precaution against such fire as those that engulfed 
London in 1666 and scorched Boston in 1679. 

Tiles roofs found in the mid-18th century Moravian sett le­
ments in Pennsylvania closely resembled those found in Ger­
many. Typically, the tiles were 14- 15" long, 6-7" wide wi th a 
curved butt. A lug on the back allowed the tiles to hang on the 
lathing without nails or pegs. The tile surface was usually 
scored with finger marks to promote drainage, In the South­
west, the tile roofs of the Spanish missionaries (mission tiles) 
were first manufactured ( ca. 1780) at the Mission San An­
tonio de Padua in California. These semicircular tiles were 

Repairs on this pantile roof were made with new tiles held in place 
with metal hangers. (Main Building, Ellis Island, New York) 

made by molding clay over sections of logs, and they were 
generally 22" long and tapered in width. 

The plain or flat rectangular tiles most commonly used from 
the 17th through the beginning of the 19th century measured 
about 10" by 6" by½", and had two holes at one end for a 
nail or peg fastener. Sometimes mortar was applied between 
the courses to secure the tiles in a heavy wind . 

In the mid-19th century, tile roofs were often replaced by 
sheet-metal roofs, which were lighter and easier to install and 
maintain. However, by the turn of the century, the Romanes­
que Revival and Mission style buildings created a new demand 
and popularity for this picturesque roofing material. 

HABS 

Slate: Another practice settlers brought to the New World was 
slate roofing. Evidence of roofing slates have been found also 
among the ruins of mid-I 7th-century Jamestown. But because 
of the cost and the time required to obtain the material, which 
was mostly imported from Wales, the use of slate was initially 
limited. Even in Philadelphia (the second largest city in the 
English-speaking world at the time of the Revolution) slates 
were so rare that "The Slate Roof House" distinctly referred 
to William Penn's home built late in the 1600s. Sources of 
native slate were known to exist along the eastern seaboard 
from Maine to Virginia, but difficulties in inland transporta­
tion limited its availability to the cities, and contributed to its 
expense. Welsh slate continued to be imported until the 
development of canals and railroads in the mid-19th century 
made American slate more accessible and economical. 

Slate was popular for its durability, fireproof qualities , and 
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The Viclorians loved 10 used different colored slates to create 
decoralive pallerns on their roofs, an effect which cannot be easily 
duplicated by substilute materials. Before any repair work on a roof 
such as this, !he slate sizes, colors, and position of the pallerning 
should be carefully recorded to assure proper replacement. (Ebenezer 
Maxwell Mansion, Philadelphia, Pennsylvania, photo courtesy of 
William D. Hershey) 

aesthetic potential. Because slate was available in different 
colors (red, green, purple, and blue-gray), it was an effective 
material for decorative patterns on many I 9th-century roofs 
(Gothic and Mansard styles). Slate continued to be used well 
into the 20th century, notably on many Tudor revival style 
buildings of the 1920s. 

Shingles: Wood shingles were popular throughout the country 
in all periods of building history. The size and shape of the 
shingles as well as the detailing of the shingle roof differed ac­
cording to regional craft practices. People within particular 
regions developed preferences for the local species of wood 
that most suited their purposes. In New England and the Del­
aware Valley, white pine was frequently used: in the South, 
cypress and oak; in the far west, red cedar or redwood. Some­
times a protective coating was applied to increase the durabil­
ity of the shingle such as a mixture of brick dust and fish oil, 
or a paint made of red iron oxide and linseed oil. 

Commonly in urban areas, wooden roofs were replaced 
with more fire resistant materials, but in rural areas this was 
not a major concern. On many Victorian country houses, the 
practice of wood shingling survived the technological ad­
vances of metal roofing in the I 9th century, and near the turn 
of the century enjoyed a full revival in its namesake, the 
Shingle Style. Colonial revival and the Bungalow styles in the 
20th century assured wood shingles a place as one of the most 
fashionable, domestic roofing materials. 

Metal: Metal roofing in America is principally a 19th­
century phenomenon. Before then the only metals commonly 
2 

Replacement of particular historic details is important to the indi­
vidual hisloric characler of a roof, such as the treatment at the eaves 
of this rounded butt wood shingle roof Also note that the surface of 
the roof was carefully sloped to drain water away from the side of the 
dormer. In the restoration, thisfunclion was augmented with the ad­
dition of carefully concealed modern meta/flashing. (Mount Vernon, 
Vir2inia) 

Galvanized sheet-metal shingles imilating the appearance of pantiles 
remained popular from !he second half of the /9/h century into the 
20th century. (Episcopal Church, now the Jerome Historical Society 
Building, Jerome, Arizona, 1927) 

used were lead and copper. For example, a lead roof covered 
''Rosewell," one of the grandest mansions in I 8th-century 
Virginia. But more often, lead was used for protective 
flashing. Lead, as well as copper, covered roof surfaces where 
wood, tile, or slate shingles were inappropriate because of the 
roof's pitch or shape. 

Copper with standing seams covered some of the more 
notable early American roofs including that of Christ Church 
(1727-1744) in Philadelphia. Flat-seamed copper was used on 
many domes and cupolas. The copper sheets were imported 
from England until the end of the 18th century when facilities 
for rolling sheet metal were developed in America. 

Sheet iron was first known to have been manufactured here 
by the Revolutionary War financier, Robert Morris, who had 
a ro lling mill near Trenton, New Jersey. At his mill Morris 
produced the roof of his own Philadelphia mansion, which he 
started in 1794. The architect Benjamin H. Latrobe used sheet 
iron to replace the roof on Princeton's "Nassau Hall," which 
had been gutted by fire in 1802. 

The method for corrugating iron was originally patented in 
England in 1829. Corrugating stiffened the sheets, and 
allowed greater span over a lighter framework, as well as 
reduced installation time and labor. In 1834 the American 
architect William Strickland proposed corrugated iron to 
cover his design for the market place in Philadelphia. 

Galvanizing with zinc to protect the base metal from rust 
was developed in France in 1837. By the 1850s the material 
was used on post offices and customhouses, as well as on train 
sheds and factories. In 1857 one of the first metal roofs in the 
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Repeated repair with asphalt, which cracks as it hardens, has created a 
blistered surface on this sheet-metal roof and built-in gutter, which 
will retain water. Repairs could be made by carefully heating and 
scraping the surface clean, repairing the holes in the metal with a flexi­
ble mastic compound or a metal patch, and coating the surface with a 
fibre paint. (Roane County Courthouse, Kingston, Tennessee, photo 
courtesy of Building Conservation Technology, Inc.) 

South was installed on the U.S. Mint in New Orleans. The 
Mint was thereby "fireproofed" with a 20-gauge galvanized, 
corrugated iron roof on iron trusses. 

Tin-plate iron, commonly called "tin roofing," was used 
extensively in Canada in the 18th century, but it was not as 
common in the United States until later. Thomas Jefferson 
was an early advocate of tin roofing, and he installed a 
standing-seam tin roof on "Monticello" (ca. 1770-1802). The 
Arch Street Meetinghouse (1804) in Philadelphia had tin 
shingles laid in a herringbone pattern on a "piazza" roof. 

However, once rolling mills were established in this country, 
the low cost, light weight, and low maintenance of tin plate 
made it the most common roofing material. Embossed tin 
shingles, whose surfaces created interesting patterns, were 
popular throughout the country in the late 19th century. Tin 
roofs were kept well-painted, usually red; or, as the architect 
A. J. Davis suggested, in a color to imitate the green patina of 
copper. 

Terne plate differed from tin plate in that the iron was 
dipped in an alloy of lead and tin, giving it a duller finish. 
Historic, as well as modern, documentation often confuses 
the two, so much that it is difficult to determine how often 
actual "terne" was used. 

Zinc came into use in the 1820s, at the same time tin plate 
was becoming popular. Although a less expensive substitute 
for lead, its advantages were controversial, and it was never 
widely used in this country. 

A Chicago firm's catalog dated 1896 illustrates a method of unrolling, 
turning the edges, and finishing the standing seam on a metal roof 

Tin shingles, commonly embossed to imitate wood or tile, or with a 
decorative design, were popular as an inexpensive, textured roofing 
material. These shingles 8.325inch by 12 .5 inch on the exposed surface) 
were designed with interlocking edges, but they have been repaired by 
surface nailing, which may cause future leakage. (Ballard House, 
Yorktown, Virgina, photo by Gordie Whittington, National Park 
Service) 

Other Materials: Asphalt shingles and roll roofing were used 
in the 1890s. Many roofs of asbestos, aluminum, stainless 
steel, galvinized steel, and lead-coated copper may soon have 
historic values as well. Awareness· of these and other tradi­
tions of roofing materials and their detailing will contribute to 
more sensitive preservation treatments. 

Locating the Problem 

Failures of Surface Materials 

When trouble occurs, it is important to contact a profes­
sional, either an architect, a reputable roofing contractor, or a 
craftsman familiar with the inherent characteristics of the 
particular historic roofing system involved. These profes­
sionals may be able to advise on immediate patching pro­
cedures and help plan more permanent repairs. A thorough 
examination of the roof should start with an appraisal of the 
existing condition and quality of the roofing material itself. 
Particular attention should be given to any southern slope 
because year-round exposure to direct sun may cause it to 
break down first. 

Wood: Some historic roofing materials have limited life 
expectancies because of normal organic decay and "wear." 
For example, the flat surfaces of wood shingles erode from 
exposure to rain and ultraviolet rays. Some species are more
hardy than others, and heartwood, for example, is stronger 
and more durable than sapwood. 

Ideally, shingles are split with the grain perpendicular to 
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the surface. This is because if shingles are sawn across the 
grain, moisture may enter the grain and cause the wood to 
deteriorate. Prolonged moisture on or in the wood allows 
moss or fungi to grow, which will further hold the moisture 
and cause rot. 

Metal: Of the inorganic roofing materials used on historic 
buildings, the most common are perhaps the sheet metals: 
lead, copper, zinc, tin plate, terne plate, and galvanized iron. 
In varying degrees each of these sheet metals are likely to 
deteriorate from chemical action by pitting or streaking. This 
can be caused by airborn pollutants; acid rainwater; acids from 
lichen or moss; alkalis found in lime mortars or portland 
cement, which might be on adjoining features and washes 
down on the roof surface; or tannic acids from adjacent wood 
sheathings or shingles made of red cedar or oak. 

Corrosion from" galvanic action" occurs when dissimilar 
metals, such as copper and iron, are used in direct contact. 
Corrosion may also occur even though the metals are physi­
cally separated; one of the metals will react chemically 
against the other in the presence of an electrolyte such as rain­
water. In roofing, this situation might occur when either a 
copper roof is decorated with iron cresting, or when steel nails 
are used in copper sheets. In some instances the corrosion can 
be prevented by inserting a plastic insulator between the 
dissimilar materials. Ideally, the fasteners should be a metal 
sympathetic to those involved. 

Iron rusts unless it is well-painted or plated. Historically 
this problem was avoided by use of tin plating or galvinizing. 
But this method is durable only as long as the coating remains 
intact. Once the plating is worn or damaged, the exposed iron 
will rust. Therefore, any iron-based roofing material needs to 
be undercoated, and its surface needs to be kept well-painted 
to prevent corrosion. 

One cause of sheet metal deterioration is fatigue. Depending 
upon the size and the gauge of the metal sheets, wear and 
metal failure can occur at the joints or at any protrusions in 
the sheathing as a result from the metal's alternating move­
ment to thermal changes. Lead will tear because of" creep," 
or the gravitational stress that causes the material to move 
down the roof slope. 

Slate: Perhaps the most durable roofing materials are slate 
and tile. Seemingly indestructable, both vary in quality. Some 
slates are hard and tough without being brittle. Soft slates are 
more subject to erosion and to attack by airborne and rain-

This detail shows slate delamination caused by a combination of 
weathering and pollution. In addition, the slates have eroded around 
the repair nails, incorrectly placed in the exposed surface of the slates. 
(Lower Pontalba Building, New Orleans, photo courtesy of Building 
Conservation Technology, Inc.) 
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water chemicals, which cause the slates to wear at nail holes, 
to delaminate, or to break. In winter, slate is very susceptible 
to breakage by ice, or ice dams. 

Tile: Tiles will weather well, but tend to crack or break if hit, 
as by tree branches, or if they are walked on improperly. Like 
slates, tiles cannot support much weight. Low quality tiles 
that have been insufficiently fired during manufacture, will 
craze and spall under the effects of freeze and thaw cycles on 
their porous surfaces. 

Failures of Support Systems 

Once the condition of the roofing material has been deter­
mined, the related features and support systems should be 
examined on the exterior and on the interior of the roof. 
The gutters and downspouts need periodic cleaning and 
maintenance since a variety of debris fill them, causing water 
to back up and seep under roofing units. Water will eventually 
cause fasteners, sheathing, and roofing structure to deteri­
orate. During winter, the daily freeze-thaw cycles can cause 
ice floes to develop under the roof surface. The pressure from 
these ice floes will dislodge the roofing material, especially 
slates, shingles, or tiles. Moreover, the buildup of ice dams 
above the gutters can trap enough moisture to rot the 
sheathing or the structural members. 

Many large public buildings have built-in gutters set within 
the perimeter of the roof. The downspouts for these gutters 
may run within the walls of the building, or drainage may be 
through the roof surface or through a parapet to exterior 
downspouts. These systems can be effective if properly main­
tained; however, if the roof slope is inadequate for good 
runoff, or if the traps are allowed to clog, rainwater will form 
pools on the roof surface. Interior downspouts can collect 
debris and thus back up, perhaps leaking water into the sur­
rounding walls. Exterior downspouts may fill with water, 
which in cold weather may freeze and crack the pipes. Con­
duits from the built-in gutter to the exterior downspout may 
also leak water into the surrounding roof structure or walls. 

Failure of the flashing system is usually a major cause of 
roof deterioration. Flashing should be carefully inspected for 
failure caused by either poor workmanship, thermal stress, or 
metal deterioration ( both of flashing material itself and of the 
fasteners) . With many roofing materials, the replacement of 
flashing on an existing roof is a major operation, which may 
require taking up large sections of the roof surface. 
Therefore, the installation of top quality flashing material on 

Temporary stabilization or "mothballing" with materials such as 
plywood and building paper can protect the roof of a project until it 
can be properly repaired or replaced. (Narbonne House, Salem, 
Massachusetts) 
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These two views of the same house demonstrate how the use of a substitute material can drastically affect the overall character of a structure. The 
textural interest of the original tile roof was lost with the use of asphalt shingles. Recent preservation efforts are replacing the tile roof (Frank 
House, Kearney, Nebraska, photo courtesy of the Nebraska State Historical Society, Lincoln, Nebraska) 

a new or replaced roof should be a primary consideration. 
Remember, some roofing and flashing materials are not 
compatible. 

Roof fasteners and clips should also be made of a material 
compatible with all other materials used, or coated to prevent 
rust. For example, the tannic acid in oak will corrode iron 
nails. Some roofs such as slate and sheet metals may fail if 
nailed too rigidly. 

If the roof structure appears sound and nothing indicates 
recent movement, the area to be examined most closely is the 
roof substrate-the sheathing or the battens. The danger spots 
would be near the roof plates, under any exterior patches, at 
the intersections of the roof planes, or at vertical surfaces 
such as dormers. Water penetration, indicating a breach in the 
roofing surface or flashing, should be readily apparent, usual­
ly as a damp spot or stain. Probing with a small pen knife may 
reveal any rot which may indicate previously undetected 
damage to the roofing membrane. Insect infestation evident 
by small exit holes and frass (a sawdust-like debris) should 
also be noted. Condensation on the underside of the roofing is 
undesirable and indicates improper ventilation. Moisture will 
have an adverse effect on any roofing material; a good roof 
stays dry inside and out. 

Repair or Replace 

Understanding potential weaknesses of roofing material also 
requires knowledge of repair difficulties. Individual slates can 
be replaced normally without major disruption to the rest of 
the roof, but replacing flashing on a slate roof can require 
substantial removal of surrounding slates. If it is the substrate 
or a support material that has deteriorated, many surface 
materials such as slate or tile can be reused if handled care­
fully during the repair. Such problems should be evaluated at 
the outset of any project to determine if the roof can be effec­
tively patched, or if it should be completely replaced. 

Will the repairs be effective? Maintenance costs tend to 
multiply once trouble starts. As the cost of labor escalates, 
repeated repairs could soon equal the cost of a new roof. 

The more durable the surface is initially, the easier it will be 
to maintain. Some roofing materials such as slate are expen­
sive to install, but if top quality slate and flashing are used, it 
will last 40-60 years with minimal maintenance. Although the 
installation cost of the roof will be high, low maintenance 
needs will make the lifetime cost of the roof less expensive. 

Historical Research 

In a restoration project, research of documents and physical 
investigation of the building usually will establish the roof's 
history. Documentary research should include any original 
plans or building specifications, early insurance surveys, 
newspaper descriptions, or the personal papers and files of 
people who owned or were involved in the history of the 
building. Old photographs of the building might provide 
evidence of missing details. 

Along with a thorough understanding of any written history 
of the building, a physical investigation of the roofing and its 
structure may reveal information about the roof's construc­
tion history. Starting with an overall impression of the struc­
ture, are there any changes in the roof slope, its configura­
tion, or roofing materials? Perhaps there are obvious patches 
or changes in patterning of exterior brickwork where a gable 
roof was changed to a gambrel, or where a whole upper story 
was added. Perhaps there are obvious stylistic changes in the 
roof line, dormers, or ornamentation. These observations 
could help one understand any important alteration, and 
could help establish the direction of further investigation. 

Because most roofs are physically out of the range of 
careful scrutiny, the "principle of least effort" has probably 
limited the extent and quality of previous patching or replac­
ing, and usually considerable evidence of an earlier roof sur­
face remains. Sometimes the older roof will be found as an 
underlayment of the current exposed roof. Original roofing 
may still be intact in awkward places under later features on a 
roof. Often if there is any unfinished attic space, remnants of 
roofing may have been dropped and left when the roof was 
being built or repaired . If the configuration of the roof has 
been changed, some of the original material might still be in 
place under the existing roof. Sometimes whole sections of the 
roof and roof framing will have been left intact under the 
higher roof. The profile and/ or flashing of the earlier roof 
may be apparent on the interior of the walls at the level of the 
alteration. If the sheathing or lathing appears to have survived 
changes in the roofing surface, they may contain evidence of 
the roofing systems. These may appear either as dirt marks, 
which provide "shadows" of a roofing material, or as nails 
broken or driven down into the wood, rather than pulled out 
during previous alterations or repairs . Wooden headers in the 
roof framing may indicate that earlier chimneys or skylights 
have been removed. Any metal ornamentation that might 
have existed may be indicated by anchors or unusual markings 
along the ridge or at other edges of the roof. This primary 
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evidence is essential for a full understanding of the 
roofs history. 

Caution should be taken in dating early'' fabric'' on the 
evidence of a single item, as recycling of materials is not a 
mid-20th-century innovation. Carpenters have been reusing 
materials, sheathing, and framing members in the interest of 
economy for centuries. Therefore, any analysis of the mate­
rials found, such as nails or sawmarks on the wood, requires 
an accurate knowledge of the history of local building prac­
tices before any final conclusion can be accurately reached. It 
is helpful to establish a sequence of construction history for 
the roof and roofing materials; any historic fabric or pertinent 
evidence in the roof should be photographed, measured, and 
recorded for future reference. 

During the repair work, useful evidence might unexpectedly 
appear. It is essential that records be kept of any type of work 
on a historic building, before, during, and after the project. 
Photographs are generally the easiest and fastest method, and 
should include overall views and details at the gutters, flash­
ing, dormers, chimneys, valleys, ridges, and eaves. All 
photographs should be immediately labeled to insure accurate 
identification at a later date. Any patterning or design on the 
roofing deserves particular attention. For example, slate roofs 
are often decorative and have subtle changes in size, color, 
and texture, such as a gradually decreasing coursing length 
from the eave to the peak. If not carefully noted before a 
project begins, there may be problems in replacing the sur­
face. The standard reference for this phase of the work is 
Recording Historic Buildings, compiled by Harley J. McKee 
for the Historic American Buildings Survey, National Park 
Service, Washington, D.C., I 970. 

Replacing the Historic Roofing Material 

Professional advice will be needed to assess the various 
aspects of replacing a historic roof. With some exceptions, 
most historic roofing materials are available today. If not, an 
architect or preservation group who has previously worked 
with the same type material may be able to recommend sup­
pliers. Special roofing materials, such as tile or embossed 
metal shingles, can be produced by manufacturers of related 
products that are commonly used elsewhere, either on the ex­
terior or interior of a structure. With some creative thinking 
and research, the historic materials usually can be found. 

Because of the roof's visibility, the slate detailing around the dormers 
is important to the character of this structure. Note how the slates 
swirl from a horizontal pattern on the main roof to a diamond pattern 
on the dormer roofs and side walls. ( 18th and Que Streets, NW, 
Washington, D.C.) 
6 

Craft Practices: Determining the craft practices used in the in­
stallation of a historic roof is another major concern in roof 
restoration. Early builders took great pride in their work, and 
experience has shown that the" rustic" or irregular designs 
commercially labled "Early American" are a 20th-century in­
vention. For example, historically, wood shingles underwent 
several distinct operations in their manufacture including 
splitting by hand, and smoothing the surface with a draw 
knife. In modern nomenclature, the same item would be a 
"tapersplit" shingle which has been dressed. Unfortunately, 
the rustic appearance of today's commercially available 
''hhandsplit'' and re-sawn shingle bears no resemblance to the 
hand-made roofing materials used on early American 
buildings. 

Good design and quality materials for the roof surface, fastenings, 
and flashing minimize roofing failures. This is essential on roofs such 
as on the National Cathedral where a thorough maintenance inspec­
tion and minor repairs cannot be done easily without special scaf­
folding. However, the success of the roof on any structure depends on 
frequent cleaning and repair of the gutter system. (Washington, D. C., 
photo courtesy of John Burns, A .I.A.) 

Early craftsmen worked with a great deal of common sense; 
they understood their materials. For example they knew that 
wood shingles should be relatively narrow; shingles much 
wider than about 6" would split when walked on, or they may 
curl or crack from varying temperature and moisture. It is im­
portant to understand these aspects of craftsmanship, re­
membering that people wanted their roofs to be weather-tight 
and to last a long time. The recent use of'' mother-goose'' 
shingles on historic structures is a gross underestimation of 
the early craftsman's skills. 

Supervision: Finding a modern craftsman to reproduce his­
toric details may take some effort. It may even involve 
some special instruction to raise his understanding of cer­
tain historic craft practices. At the same time, it may be 
pointless ( and expensive) to follow historic craft practices 
in any construction that will not be visible on the finished 
product. But if the roofing details are readily visible, their 
appearance should be based on architectural evidence or 
on historic prototypes. For instance, the spacing of the 
seams on a standing-seam metal roof will affect the 
building's overall scale and should therefore match the 
original dimensions of the seams. 
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Many older roofing practices are no longer performed 
because of modern improvements. Research and review of 
specific detailing in the roof with the contractor before begin­
ning the project is highly recommended. For example, one 
early craft practice was to finish the ridge of a wood shingle 
roof with a roof "comb"-that is, the top course of one slope 
of the roof was extended uniformly beyond the peak to shield 
the ridge, and to provide some weather protection for the raw 
horizontal edges of the shingles on the other slope. If the 
' 'comb'' is known to have been the correct detail, it should be 
used. Though this method leaves the top course vulnerable to 
the weather, a disguised strip of fflashing will strengthen this 
weak point. 

Detail drawings or a sample mock-up will help ensure that 
the contractor or craftsman understands the scope and special 
requirements of the project. It should never be assumed that 
the modern carpenter, slater, sheet metal worker, or roofer 
will know all the historic details. Supervision is as important 
as any other stage of the process. 

Special problems inherent in the design of an elaborate historic roof 
can be controlled through the use of good materials and regular 
maintenance. The shape and detailing are essential elements of the 
building's historic character, and should not be modified, despite the 
use of alternative surface materials. (Garn well House, Bellingham, 
Washington) 

Alternative Materials 

The use of the historic roofing material on a structure may be 
restricted by building codes or by the availability of the 
materials, in which case an appropriate alternative will have 
to be found. 

Some municipal building codes allow variances for roofing 
materials in historic districts. In other instances, individual 
variances may be obtained. Most modern heating and cooking 
is fueled by gas, electricity, or oil-none of which emit the hot 
embers that historically have been the cause of roof fires . 
Where wood burning fireplaces or stoves are used, spark ar­
restor screens at the top of the chimneys help to prevent flam­
ing material from escaping, thus reducing the number of fires 
that start at the roof. In most states, insurance rates have been 
equalized to reflect revised considerations for the risks in­
volved with various roofing materials. 

In a rehabilitation project, there may be valid reasons for 
replacing the roof with a material other than the original. The 
historic roofing may no longer be available, or the cost of ob­
taining specially fabricated materials may be prohibitive. But 

the decision to use an alternative material should be weighed 
carefully against the primary concern to keep the historic 
character of the building. If the roof is flat and is not visible 
from any elevation of the building, and if there are advan­
tages to substituting a modern built-up composition roof for 
what might have been a flat metal roof, then it may make bet­
ter economic and construction sense to use a modern roofing 
method. But if the roof is readily visible, the alternative 
material should match as closely as possible the scale, texture, 
and coloration of the historic roofing material. 

Asphalt shingles or ceramic tiles are common substitute ma­
terials intended to duplicate the appearance of wood shingles, 
slates, or tiles. Fire-retardant, treated wood shingles are cur­
rently available. The treated wood tends, however, to be brit­
tle, and may require extra care ( and expense) to install. In 
some instances, shingles laid with an interlay of fire-retardent 
building paper may be an acceptable alternative. 

Lead-coated copper, terne-coated steel, and aluminum/ 
zinc-coated steel can successfully replace tin, terne plate, zinc, 
or lead. Copper-coated steel is a less expensive ( and less 
durable) substitute for sheet copper. 

The search for alt(;,rnative roofing materials is not new. As 
early as the 18th century, fear of fire cause many wood shingle 
or board roofs to be replaced by sheet metal or clay tile. Some 
historic roofs were failures from the start, based on over­
ambitious and naive use of materials as they were first devel­
oped. Research on a structure may reveal that an inadequately 
designed or a highly combustible roof was replaced early in its 
history, and therefore restoration of a later roof material 
would have a valid precedent. In some cities, the substitution 
of sheet metal on early row houses occurred as soon as the 
rolled material became available. 

Cost and ease of maintenance may dictate the substitution 
of a material wholly different in appearance from the 
original. The practical problems (wind, weather, and roof 
pitch) should be weighed against the historical consideration 
of scale, texture, and color. Sometimes the effect of the alter­
native material will be minimal. But on roofs with a high 
degree of visibility and patterning or texture, the substitution 
may seriously alter the architectural character of the building. 

Temporary Stabilization 
It may be necessary to carry out an immediate and temporary 
stabilization to prevent further deterioration until research 
can determine how the roof should be restored or rehabili­
tated, or until funding can be provided to do a proper job. A 
simple covering of exterior plywood or roll roofing might pro­
vide adequate protection, but any temporary covering should 
be applied with caution. One should be careful not to 
overload the roof structure, or to damage or destroy historic 
evidence or fabric that might be incorporated into a new roof 
at a later date. In this sense, repairs with caulking or 
bituminous patching compounds should be recognized as po­
tentially harmful, since they are difficult to remove, and at 
their best, are very temporary. 

Precautions 

The architect or contractor should warn the owner of any 
precautions to be taken against the specific hazards in install­
ing the roofing material. Soldering of sheet metals, for in­
stance, can be a fire hazard, either from the open flame or 
from overheating and undected smoldering of the wooden 
substrate materials. 

Thought should be given to the design and placement of any 
modern roof appurtenances such as plumbing stacks, air 
vents, or TV antennas. Consideration should begin with the 
placement of modern plumbing on the interior of the build­
ing, otherwise a series of vent stacks may pierce the roof mem­
brane at various spots creating maintenance problems as well 
as aesthetic ones. Air handling units placed in the attic space 
will require vents which, in turn, require sensitive design. In­
corporating these in unused chimneys has been very successful 
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in the past. 
Whenever gutters and downspouts are needed that were not 

on the building historically, the additions should be made as 
unobtrusively as possible, perhaps by painting them out with 
a color compatible with the nearby wall or trim. 

Maintenance 

Although a new roof can be an object of beauty, it will not be 
protective for long without proper maintenance. At least 
twice a year, the roof should be inspected against a checklist. 
All changes should be recorded and reported. Guidelines 
should be established for any foot traffic that may be required 
for the maintenance of the roof. Many roofing materials 
should not be walked on at all. For some-slate, asbestos, and 
clay tile-a self-supporting ladder might be hung over the 
ridge of the roof, or planks might be spanned across the roof 
surface. Such items should be specifically designed and kept 
in a storage space accessible to the roof. If exterior work ever 
requires hanging scaffolding, use caution to insure that the 
anchors do not penetrate, break, or wear the roofing surface, 
gutters, or flashing. 

Any roofing system should be recognized as a membrane 
that is designed to be self-sustaining, but that can be easily 
damaged by intrusions such as pedestrian traffic or fallen tree 
branches. Certain items should be checked at specific times. 
For example, gutters tend to accumulate leaves and debris 
during the spring and fall and after heavy rain. Hidden gutter 
screening both at downspouts and over the full length of the 
gutter could help keep them clean. The surface material would 
require checking after a storm as well. Periodic checking of 
the underside of the roof from the attic after a storm or winter 
freezing may give early warning of any leaks. Generally, 
damage from water or ice is less likely on a roof that has good 
flashing on the outside and is well ventilated and insulated on 
the inside. Specific instructions for the maintenance of the 
different roof materials should be available from the architect 
or contractor. 

Summary 
The essential ingredients for replacing and maintaining a 
historic roof are: 

• Understanding the historic character of the building and 
being sympathetic to it. 

• Careful examination and recording of the existing roof 
and any evidence of earlier roofs. 

• Consideration of the historic craftsmanship and detail­
ing and implementing them in the renewal wherever 
visible. 

• Supervision of the roofers or maintenance personnel to 
assure preservation of historic fabric and proper under­
standing of the scope and detailing of the project. 

• Consideration of alternative materials where the origi­
nal cannot be used . 

• Cyclical maintenance program to assure that the staff 
understands how to take care of the roof and of the par­
ticular trouble spots to safeguard. 

With these points in mind, it will be possible to preserve the 
architectural character and maintain the physical integrity of 
the roofing on a historic building. 

This Preservation Brief was written by Sarah M. Sweetser, Architec­
tural Historian, Technical Preservation Services Division. Much of 
the technical information was based upon an unpublished report pre­
pared under contract for this office by John G. and Diana S. Waite. 
Some of the historical information was from Charles E. Peterson, 
FAIA, "American Notes," Journal of the Society of Archi1ec1ural 
Hislorians. 
The illustrations for this brief not specifically credited are from the 
files of the Technical Preservation Services Division. 

This publication was prepared pursuant to Executive Order 11593, "Protection 
and Enhancement of the Cultural Environment," which directs the Secretary 
of the Interior to "develop and make available to Federal agencies and State 
and local governments information concerning professional methods and tech-
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Decorative features such as cupolas require extra maintenance. The 
flashing is carefully detailed to promote run-off, and the wooden ribb­
ing must be kept well-painted. This roof surface, which was originally 
tin plate, has been replaced with lead-coated copper for maintenance 
purposes. ( Lyndhurst, Tarrytown, New York, photo courtesy of the 
National Trust for Historic Preservation) 

niques tor preserving, improving, restoring and maintaining historic proper­
ties." The Brief has been developed under the technical editorship of Lee H. 
Nelson, AIA, Chief, Preservation Assistance Division, National Park Service, 
U.S. Department of the Interior, Washington, D .C. 20240. Comments on the 
usefulness of this information are welcome and can be sent to Mr. Nelson at 
the above address. This publication is not copyrighted and can be reproduced 
without penalty. Normal procedures for credit to the author and the National 
Park Service are appreciated. February 1978. 

Additional readings on the subject of roofing are listed below. 

Boaz, Joseph N., ed. Archilec/Ural Graphic S1andards. New York: 
John Wiley and Sons, Inc., 1970. (Modern roofing types and detail­
ing) 

Briggs, Martin S. A Sharl Hislory of the Building Crafts. London: 
Oxford University Press, 1925. (Descriptions of historic roofing 
materials) 

Bui/el in of the Association for Preservation Technology. Vol. 2 (nos. 
1-2) 1970. (Entirely on roofing) 

Holstrom, Ingmar; and Sandstrom, Christina. Maintenance of Old 
Buildings: Preservation from the Technical and Antiquarian Stand­
point. Stockholm: National Swedish Building Research, 1972. 
(Contains a section on roof maintenance problems) 

Insall, Donald. The Care of Old Buildings Today. London: The 
Architectural Press, 1972. (Excellent guide to some problems and 
solutions for historic roofs) 

Labine, R.A. Clem. " Repairing Slate Roofs." The Old HouseJour­
nal3 (no. 12, Dec. 1975): 6-7. 

Lefer, Henry." A Birds-eye View." Progressive Architecture. (Mar. 
1977), pp. 88-92. (Article on contemporary sheet metal) 

National Slate Association. Slate Roofs. Reprint of 1926 edition, now 
available from the Vermont Structural Slate Co., Inc., Fairhaven, 
VT 05743. (An excellent reference for the many designs and details 
of slate roofs) 

Peterson, Charles E. "Iron in Early American Roofs." The Smith­
sonian Journal of History 3 (no. 3). Edited by Peter C. Welsh . 
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The Secretary of the Interior's Standards for Rehabilitation 
generally require that deteriorated distinctive architectural 
features of a historic property be repaired rather than 
replaced. Standard 6 of the Standards for Rehabilitation 
further states that when replacement of a distinctive 
feature is necessary, the new feature must “match the old 
in composition, design, color, texture, and other visual 
properties, and, where possible, materials” (emphasis 
added). While the use of matching materials to replace 
historic ones is always preferred under the Standards for 
Rehabilitation, the Standards also purposely recognize 
that fexibility may sometimes be needed when it comes 
to new and replacement materials as part of a historic 
rehabilitation project. Substitute materials that closely 
match the visual and physical properties of historic 
materials can be successfully used on many rehabilitation 
projects in ways that are consistent with the Standards. 

The fexibility inherent in the Standards for Rehabilitation 
must always be balanced with the preservation of the 
historic character and the historic integrity of a building, 
of which historic materials are an important aspect. 
Any replacement work reduces the historic integrity of 
a building to some degree, which can undermine the 
historic character of the property over time. With limited 
exceptions, replacement should only be considered when 
damage or deterioration is too severe to make repair 
feasible. When needed replacement is made with a 
material that matches the historic material, the impact 
on integrity can be minimal, especially when only a small 
amount of new material is needed. When a substitute 
material is used for the replacement, the loss in integrity 
can sometimes, although not always, be greater than 
that of a matching material. Also, whether historic or 
substitute material, there is a point where the amount 
of replacement can become excessive and the building’s 
historic integrity is diminished to an unacceptable 
degree, regardless of the material used—that is, a loss of 
authenticity and the physical features and characteristics 
closely associated with the property’s historic signifcance. 

The term substitute materials is used to describe building 
materials that have the potential to match the appear-
ance, physical properties, and related attributes of historic 
materials well enough to make them alternatives for use 
in current preservation practice when historic materials 
require replacement. 

Compelling reasons to use a substitute material instead 
of the historic material include the unavailability or poor 
performance of the historic material, or environmental 
pressures or code-driven requirements that necessitate a 
change in material. When using a substitute material for 
replacement it is critical that it match the historic material 
in all of its visual and physical properties to preserve the 
historic character of the building and minimize the impact 
on its integrity. 

Substitute materials can be cost-effective, permit the ac-
curate visual duplication of historic materials, and provide 
improved durability. While the behavior of traditional, his-
toric materials is generally well understood, the behavior 
of newer materials can be less established and sometimes 
less predictable. Substitute materials are most successful 
when the properties of both the original material and the 
substitute are thoroughly understood by all those involved 
in the design and construction process. The architect must 
be adept at the selection of substitute materials and their 
incorporation into architectural plans and specifcations. 
The contractor or tradesperson in the feld must also be 
experienced with their use. 

This Preservation Brief provides general guidance on the 
use of substitute materials as replacement materials for 
distinctive features on the exterior of historic buildings. 
Due to the ever-evolving product market for construction 
materials, this Brief does not provide specifcations 
for substitute materials. This guidance should be used 
in conjunction with qualifed professionals who are 
knowledgeable in current construction and historic 
preservation practices. 
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This Brief includes a discussion of the appropriate use 
of substitute materials and provides a path for decision-
making in their use. In considering the use of substitute 
materials, such issues as the deterioration or failure of 
the historic building component and material must be 
understood. The existing component’s physical and visual 
properties, profle, surface texture, dimensions, and 
performance should be identifed to establish the basis for 
evaluating a possible replacement material. The physical 
and visual properties of the various substitute materials 
available should also be assessed and compared to the 
original material for their physical and visual compatibility. 
Lastly, the suitability of a given substitute replacement 
material should be determined based on how well the 
material matches both the physical and visual properties 
of the existing material as well as any specifc performance 
or application needs. The Brief’s descriptions of common 
substitute materials are not meant to be comprehensive, 
and, as the performance history of newer materials 
continues to grow and new materials are developed, 
available options will change, and our understanding of 
current material performance will continue to evolve. 

Historical Use of Substitute 
Materials 

The tradition of using affordable and common materials 
in imitation of more expensive and less available materi-
als is a long one. At Mount Vernon, for example, George 
Washington used wood painted with sand-impregnated 
paint to imitate rusticated stone. This technique, along 
with scoring stucco into block patterns, was common in 
Colonial America to imitate stone. 

Nineteenth-century technology made a variety of materi-
als readily available and widely used that were not only 
able to imitate traditional materials but were also cheaper 
to fabricate and easier to use. Traditionally, carved stone 
units were individually worked. Molded or cast materials 
greatly increased effciency in creating repetitive ele-
ments. Cement-based products such as cast stone could 
provide convincing imitations of natural stone with care-
fully chosen aggregates and cements and was typically a 
commercially manufactured product. It could be tooled 
like natural stone, though that could reduce much of 
the cost advantage. These carefully-crafted cementitious 
products were widely used as trim elements for masonry 
structures or as the face material for an entire building. 
At the other end of the spectrum, mail-order catalogs 
provided a wide variety of forms for molding concrete 
that were merely evocative of natural stone and did little 
to match its appearance. Concrete masonry units could be 
fabricated locally and on site, avoiding expensive quarry-
ing and shipping costs. 

Offering similar effciencies as cast stone for reproducing 
repetitive and even complex decorative shapes, terra cotta 
could mimic the surface characteristics of stone with vari-
ous textures and glazes. It was popular in the late nine-

teenth and early twentieth centuries for details on stone 
or brick buildings as well as for the entire skin of large and 
elaborately detailed buildings. 

Cast iron was also used to imitate stone, often with very 
decorative profles, for a variety of architectural features 
ranging from window hoods to columns, piers, balus-
trades, and even whole façades. Cast iron offered its own 
set of effciencies including cost, fabrication time, and 
weight, but required a painted fnish. 

While cast stone, terra cotta, and cast iron offered eff-
ciencies over quarried and, particularly, carved stone, they 
were not cheap or impermanent materials. Less costly, but 
also less durable, stamped or brake-formed sheet metal, 
typically galvanized, could also be used instead of masonry 
for cornices, window hoods, roofng tiles, and even entire 
building façades. 

Substitute Materials and 
Applying the Standards for 
Rehabilitation 

The Standards for Rehabilitation are focused on 
preserving the important and distinctive 
character-defning features of a historic property 
(Standards 2 and 6), and they are to be applied in a 
reasonable manner, taking into account economic 
and technical feasibility (36 CFR 67.7 and 36 CFR 
68). The Standards have an inherent fexibility that 
facilitates their application to diverse projects, 
historic properties, and conditions. They are to 
be applied on a “cumulative-effect” basis, when 
the overall effect of all work in the context of the 
specifc conditions of the property and the project is 
consistent with the property's historic character. 

The Standards for Rehabilitation require that the 
replacement of a distinctive feature match the old 
in physical and visual properties. While the use of 
matching materials is always preferred, the Standards 
purposely allow for the use of substitute materials 
when the use of original materials is not reasonably 
possible, such as in consideration of economic and 
technical feasibility or in new construction. They 
also provide additional fexibility in the treatment 
of secondary, less distinctive features that are 
less important in defning the historic character 
of the property. The Standards for Rehabilitation 
recognize that fexibility is appropriate to facilitate 
“a compatible use for a property … while preserving 
those portions or features which convey its historical, 
cultural, or architectural values” (defnition of 
“Rehabilitation,” 36 CFR 67.2(b)). 

2 Page 46 of 68



 
 

 

Examples of Historical Use of Substitute Materials 

Figure 2a. Casting concrete blocks to mimic quarried 
stone was a popular late 19th- to mid 20th-century 
technique. Concrete masonry units could be completed by 
local craftsman, saving time and shipping costs. 
Photo: John Sandor, NPS. 

Figure 2b: The 19th century also produced a variety of 
metal products used to imitate other materials. Across the 
country, cast iron was used in storefronts to imitate stone. 
Photo: John Sandor, NPS. 

Figure 2c: Stucco has been used to imitate a number of 
building materials for many centuries. Seen here, stucco 
was applied to a brick structure and scored to represent a 
stone façade. Photo: John Sandor, NPS. 

Figure 2d: Terra cotta gained popularity in the late 19th 
century as a cheap and lightweight alternative to stone. 
Glazing techniques allowed the blocks to imitate a variety 
of natural stone materials. Photo: John Sandor, NPS. 
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These examples of one material used to imitate another, 
more often in initial construction than for later repair and 
replacement purposes, are referred to as imitative materi-
als in the Guidelines for Preserving, Rehabilitating, Restor-
ing & Reconstructing Historic Buildings, updated in 2017, 
that accompany the Secretary of the Interior's Standards 
for the Treatment of Historic Properties. These imitative 
materials, while evoking other materials, usually had dis-
tinctive qualities of their own and were not always a very 
close match in appearance to the historic material they 
were meant to imitate. 

Many of the traditional materials discussed above are still 
available and used to replace damaged or missing original 
features, both to replace matching historic materials and 
sometimes as substitute materials. Because of their exten-
sive use over time and their known physical and chemical 
properties, cast stone, cast iron, and terra cotta are well 
understood substitute materials. This continued usage 
and familiarity means their installation requirements and 
service life are well established, which in turn makes it 
easier to determine when and how to use these traditional 
materials as substitutes for a deteriorated material. Howev-
er, innovation in replacement materials continues, and new 
products (many of them consisting of synthetic materials) 
are continually introduced. These non-traditional products 
are an increasing part of both the new construction and 
rehabilitation industries. Some materials, like glass fber 
reinforced polymers, glass fber reinforced concrete, or 
fber cement, have been in use long enough for an accu-
rate prediction of their service life and performance. Other 
newer, non-traditional materials may be too new to have 
established performance records, thus, understanding 
their material properties is critical, and their use should be 
approached with more caution. 

When to Consider Using Substitute 
Materials in Preservation Projects 

According to the Standards for Rehabilitation, deteriora-
tion should generally be addressed through repair if in 
repairable condition. Repair can entail a variety of treat-
ments that retain the unit of building material and remove 
and patch or replace only the damaged portion. This ap-
proach can be done with traditional methods and materi-
als such as a dutchman, where like-kind material is pre-
cisely inserted into wood or stone, or it may employ other 
materials such as epoxies for wood repair or cementitious 
compounds for masonry. As long as the repair methods are 
sound and do not damage or accelerate the deterioration 
of the historic material, repairs are generally preferable to 
replacement of an entire element. More complex manufac-
tured products, typical of more recent historic materials (as 
well as a lot of modern building materials generally), may 
be more diffcult to repair, if they can be repaired at all. 

There are situations, however, when the level of deterio-
ration makes localized repairs infeasible and entire fea-

Figure 3: Incremental repair is best done using in-kind material to 
minimize diferences in the performance characteristics that could 
negatively afect the overall assembly. Photo: NPS. 

tures or units of historic material must be replaced. While 
achieving an effective match of all of the visual qualities of 
a material can be challenging, even when replacement is 
in kind, it can be even more challenging when the replace-
ment is a substitute material. A good visual match is not 
the only consideration when a substitute material is to be 
used for incremental replacement within a larger assem-
bly of historic material. When an individual siding board 
or a single block of ashlar is being replaced, it is usually 
best achieved with the original material. Introduction of 
a different material into an intact assembly requires that 
its inherent properties, such as expansion and contraction, 
moisture resistance, or permeability, be thoroughly consid-
ered relative to those of the surrounding historic materials 
to avoid causing damage. 
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Circumstances in which the use of substitute materials 
may generally be considered appropriate, taking into 
consideration technical and economic feasibility reasons, 
include: the unavailability of historic materials; the 
unavailability of skilled artisans or historic craft techniques; 
inadequate durability of the original materials; the 
replacement of a secondary feature; construction of a 
new addition; the reconstruction of a missing feature; 
code-required performance; and for enhanced resilience 
and sustainability: 

• Unavailability of historic material. A common 
reason for using substitute materials is the diffculty 
in fnding a good match using the historic material 
(particularly a problem for masonry materials where 
the color and texture are derived from the material 
itself). This may be due to the actual unavailability 
of the material or to protracted delivery dates, 
particularly if the material cannot be sourced 
domestically. It is not uncommon for a local quarry 
that is no longer in operation to have been the source 
of an original stone. If another quarry cannot supply 
a satisfactory match, a substitute material such as dry-
tamp cast stone or textured precast concrete may be 
an appropriate alternative, if care is taken to ensure 
that the detail, color, and texture of the original 
stone are matched. Even when the color is successfully 
matched, the appearance of a cementitious product 
may diverge from that of the historic stone as the 
substitute material ages. 

Many manufactured materials that were used 
historically on buildings are no longer made. Terne-
plated steel, which was the material most typically 
used for painted standing-seam or fat-seam roofng, 
is no longer made. However, because it was always 
painted, other metals including galvanized steel or 
copper can generally be substituted if painted. When 
the historic material needing to be replaced is a 
manufactured product developed as an imitation of 

a natural material, which was the case with asbestos 
shingles meant to imitate slate, the natural material 
may now be an appropriate substitute material to 
consider for the manufactured one that is no longer 
produced. 

• Unavailability of skilled artisans or historic 
craft techniques. These two issues can complicate 
any preservation or rehabilitation project. This is 
particularly true for intricate ornamental work, such 
as carved wood, carved stone, wrought iron, or cast 
iron. While skilled craftsmen may not be as diffcult 
to fnd as they once were, there can still be limitations 
geographically, even in fnding less specialized skills, 
and particularly if a project is small. Technical advances 
have allowed some stone or wood carvers to take 
advantage of computerized equipment, but complex 
designs will likely still require hand work. It may 
also be possible to mimic a carved element using a 
material that can be cast in a mold, adding signifcant 
effciency where an historic element survives from 
which a mold can be made. Options for casting include 
aluminum, cast stone, fberglass, glass fber reinforced 
concretes, and terra cotta, but not all carved elements 
can be duplicated by a casting, and mold-making and 
casting still require skilled craftsmen. 

• Inadequate durability of the original material. 
Some historic building materials were of inherently 
poor quality or were not durable. In other cases, 
one material was naturally incompatible with other 
materials on the building, causing staining or galvanic 
corrosion. Examples of poor-quality materials are 
very soft sandstones, which eroded quickly, and 
brownstone, which is vulnerable to delamination. 
In some cases, more durable natural stones may be 
visually similar enough to stand in for these soft stones 
but cast stone or another material may be needed to 
achieve an appropriate match. 
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The ready availability of manufactured ornamental 
wood features fed a nineteenth-century taste for 
decorative architectural details that were often 
used on the exterior of buildings with little concern 
for how they would be affected by moisture or 
maintained. Even old-growth wood from decay-
resistant species often could not prevent features 
with severe exposure from eventually needing to be 
replaced. Today’s available commercial supplies of 
lumber no longer provide the denser, more decay-
resistant wood of old-growth forests, so even careful 
matching to species, which is not always possible, will 
not yield a replacement equal in performance to the 
historic material. Old-growth wood is likely to be very 
expensive, if it can be found, and may not be available 
from a sustainable, environmentally responsible 
source. When features with severe exposure need to 
be replaced or reproduced, substitute materials that 
are less susceptible to decay can have a longer life, and 
when the feature is painted, as exterior wood features 
generally are, the visual effect of a substitute material 
can be minimal. 

• Replacement of a secondary feature. When it 
is necessary to replace a less distinctive, secondary 
feature that is less important in defning the historic 
character of the property, there is more fexibility in 
how it can be replaced. While it may be less important 
to fnd an exact match in materials when replacing 

Figure 6. The dramatic 
diference in the number 
of growth rings between 
old-growth wood and 
wood that was recently 
harvested from second- 
or third-growth forests 
is indicative of the 
diminished dimensional 
stability and durability 
of most lumber currently 
available. Photo: 
Zachary Dettmore. 

such a feature, the retention of the overall historic 
character should still guide selection of an appropriate 
replacement material. For example, replacing 
secondary features such as those with limited visibility 
(e.g., siding materials on a rear elevation) may permit 
replacement materials that are similar in appearance 
or character without having to be a perfect match. 

• Construction of a new addition. The Standards 
require that new additions to historic buildings and 
related new construction be differentiated from the 
old as well as be compatible with the historic character 
of the property and its site and environment. Using 
materials that evoke, without matching, the historic 
material can be an effective means of achieving 
the needed balance between compatibility and 

Figure 7. A new addition replaced non-historic construction on the rear elevation of this building. Fiber cement gives the addition a compatible 
appearance without replicating the exposure for thickness of the historic siding. Photo: Ward Architecture + Preservation. 
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differentiation for new additions and 
new construction. Even if differentiation 
is achieved through design rather than 
materials, there generally is no basis for 
requiring the use of matching historic 
materials for new additions and new 
construction as part of a rehabilitation 
project. 

• Reconstruction of a missing feature. 
Many buildings lose signifcant features 
over the course of their lives for reasons 
such as those previously discussed. When a 
missing feature is to be reconstructed, the 
importance of matching the original mate-
rial may be less important to the effect 
replacing the missing feature may have on 
the overall historic character and appear-
ance of the building. Though replacement 
of missing features must be substantiated 
by documentary, physical, or pictorial 
evidence, in many cases the authenticity 
of the material may be secondary to the 
overall visual qualities. The use of a more 
cost-effective substitute material for the 
construction of a missing feature can often 
be an important factor in the feasibility of 
undertaking such work. 

• Code-required performance. 
Modern building codes are regularly 
amended to require higher performance 
levels for new and existing buildings in such 
areas as life safety, seismic retrofts, and 
accessibility. Rehabilitation projects often 
trigger compliance with code requirements 
that were not in place when a building 
was constructed. Although building codes 
may often allow for the retention of 
historic materials and assemblies, substitute 
materials can offer an alternative in 
situations when the historic materials are 
non-compliant and cannot otherwise be 
reasonably retained. In these instances, a 
change in material may be appropriate to 
meet code requirements, while in other 
instances selecting the optimal code 
compliance method for the project may 
achieve code-compliant solutions that also 
allow for the preservation of a building’s 
historic materials and fnishes. 

For example, fre codes may require 
increased resistance to fame spread for 
buildings within dense urban environments 
where building proximity and separation 
between buildings is a concern. Some 
substitute materials are non-combustible, 
have good ratings for fame spread, and 
can provide an alternative to help meet 

Figure 8. A long-missing cast-iron steeple was reconstructed in aluminum and 
fber-reinforced polymer (FRP). Photo: John Sandor, NPS, Inset: Quinn Evans. 
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fre code requirements. Depending on the building 
component and the material, however, a substitute 
material may not resist fre any better than the 
historic material. In addressing code issues, all feasible 
alternatives should be considered to minimize the 
impact on the historic character of the building while 
still meeting code requirements. 

With specifc provisions in building code related to 
issues such as seismic hazards, the choice of materials 
for features inherently unstable in a seismic event can 
be a key part of a code-compliant retroft solution. 
Elements at risk of falling such as parapets, fnials, and 
overhanging cornices may be made safe by anchoring 
them to new structural frames. However, for some 
heavy masonry features, especially where there is 
deterioration or the feature is diffcult to effectively 
brace, adequately anchoring the existing feature 
may not prove feasible. In such cases removing and 
replacing these features with lighter-weight replicas 
that incorporate a resilient structural framework can 
help preserve the historic character of the building 
while improving life safety performance. 

• Enhanced resilience and sustainability. Wildfres, 
earthquakes, foods, hurricanes, and other extreme 
weather events put historic buildings and their occu-
pants at risk and may require adaptive treatments that 
are more invasive than might be accepted in other cir-
cumstances, including related to the use of substitute 
materials. In these contexts, it is still necessary to try 
to minimize impacts on a building’s historic character 
as much as possible while still adapting it to be more 
resilient. Widespread wildfres, for example, have 
increased demand for fre resistant materials for the 
exterior building envelope. Flood events may neces-
sitate the replacement of historic materials that have 
been damaged or inundated with hazardous substanc-
es in contaminated foodwaters. When undertaking 
repairs in such circumstances, substitute materials may 
offer greater resilience to anticipated future exposure 
to natural hazard risks. 

Similarly, efforts to improve energy effciency and 
performance may include the use of substitute materi-
als as replacement components when modifcations to 
building assemblies are required and the historic mate-
rials cannot be preserved. When evaluating substitute 
materials in the context of sustainability objectives, 
factors such as the environmental impact of produc-
tion, the full life cycle of products, and the embodied 
carbon of the materials already in place should be 
carefully analyzed. There may be more sustainable 
choices for a replacement material, including the use 
of more traditional materials in place of manufactured 
products that may consist of non-renewable resources 
or hazardous materials. While some synthetic substi-
tute materials are made from recycled materials or 
are otherwise sustainably produced, many are not 
repairable, salvageable, or recyclable themselves, and 

they may have shorter lifespans to their historic mate-
rial counterparts. When either greater resilience or 
sustainability is a factor, all feasible alternatives should 
be considered in fnding a balanced approach that 
maintains historic character while meeting resilience 
and sustainability goals. 

Substitute Materials and 
Economic Feasibility 

Economic feasibility is inevitably a concern when choosing 
a material for any part of a project, whether a historic 
or substitute material, but it should not be the sole 
determinant factor at the expense of maintaining the 

 




historic character and historic integrity of a building. Other 
factors may prompt the consideration of a substitute 
material, such as the cost of maintaining the historic 
material, because it is comparatively diffcult or costly to 
reach or access, or the frequency of required maintenance 
the historic material needs. Additionally, where in-
kind replacement material is found to be prohibitively 
expensive, it may be reasonable to consider a substitute 
that offers an alternative and is a good physical and 
visual match. Not all substitute materials are, however, 
cost-effective replacements. Long-term durability and 
maintainability are other factors that should be considered 
in conjunction with initial cost. 

Maintenance of a material, particularly where accessibil-
ity is diffcult or expensive, can be an important part of a 

8 Page 52 of 68



 

 

 

 

cost evaluation. Maintenance costs should not be consid-
ered without also considering life-cycle expenses. While 
some substitute materials may offer reduced initial costs, 
they may be as or more costly than traditional materials to 
maintain over time. For example, many substitute materials 
are not readily repairable, necessitating full replacement 
when damaged. The cost to replace a material or assem-
bly at the end of its lifespan may also be greater than the 
accumulated incremental expense to maintain the historic 
material, particularly if it is a more traditional, repairable 
material. Maintenance cost should never be the sole reason 
for replacing a historic material that is not deteriorated. 

Criteria for the Appropriate Use 
of Substitute Materials 

Substitute materials must meet three basic criteria to be 
considered: they must be compatible with the historic 
materials in appearance; their physical properties must be 
similar to those of the historic materials, or the materials 
must be installed in a manner that tolerates differences; 
and they must meet certain basic performance expecta-
tions over an extended period of time. 

• Matching the Appearance of the Historic 
Material 
Any material’s appearance varies depending on the 
nature of the material and how it is used. Some 
historic materials, such as wood and ferrous metals, 
were typically painted, making the color of the 
substitute unimportant, though the texture of the 
surface, which telegraphs through a paint layer, is 
still an important consideration. Texture can be a 
large part of distinguishing a material formed by 
hand from one that is machine-made. Many historic 
materials, such as most building stones, are used 
without any coating, making the color, pattern, and 
refectivity, as well as surface texture, dependent on 
the material itself. Matching the color and surface 

characteristics of a historic natural material with a 
man-made substitute can often be quite diffcult. 

When the color and surface characteristics of 
an existing material are important, cleaning the 
material should be the starting point for evaluating 
a potential matching material. In situations where 
there are subtle variations in color and texture 
within the original material, the substitute 
material should be similarly varied so that it is not 
conspicuous by its uniformity. If a material is custom 
fabricated, a suffcient number of samples should 
be supplied to permit on-site comparison of color, 
texture, detailing, and other critical visual qualities. 
For a manufactured product with preset choices 
of color or texture, it may be necessary to look at 
samples from more than one manufacturer to fnd 
the best match. Similarly, prefabricated products, 
such as roofng slate, may offer limited, if any, 
choice of unit size, which can be a critical factor 
for achieving a good match. A substitute material 
should not be used to replace distinctive, character-
defning materials and features if an adequate 
match in design and appearance is not possible. 

As all exposed materials are subject to ultraviolet 
degradation, samples of a new material, particularly 
when custom formulated, should be prepared 
during the early planning phases to allow for 
evaluation of the effects of weathering on 
color stability. When that is not possible, or if a 
prefabricated product is used, the fabricator or 
manufacturer may be able to identify regional 
locations where equivalent products have been 
installed long enough ago to get a better sense of 
how the material weathers and performs. 

While a perfect match is the desired goal for 
replacing distinctive features, it is not always 
possible, even when the same matching material is 
chosen for the replacement. When any compromise 
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Figure 11. The thickness of the wood siding on the front (left) 
creates a deeper shadow line than is achieved with the fber cement 
siding used on the side (right) elevation. While the exposure can 
be adjusted, fber cement siding is not available in a matching 
thickness. Photo: John Sandor, NPS. 

must be made in the precision of the match, it is 
wise to consider the vantage point from which 
the material will be seen. Sometimes what seems 
important at close range, such as variations in the 
texture of a surface, may be secondary to other 
aspects of the material when viewed from some 
distance. The closer a feature is to the viewer, the 
more closely the material and craftsmanship should 
match the original. An on-site mock-up using a 
sample of the proposed material can help evaluate 
whether it is an adequate visual match. 

• Matching the Physical Properties of the 
Historic Material 
Carefully chosen substitute materials can often 
closely match the appearance of historic materials, 
but their physical properties may differ greatly. These 
differences are most critical when incrementally 
replacing components of a larger assembly that retains 
signifcant historic material. The chemical composition 
of the material (e.g., the presence of acids, alkalis, 
salts, or metals) should be evaluated to ensure that 
the replacement materials will be compatible with the 
adjacent historic materials. Materials that will cause 
galvanic corrosion or other chemical reactions must be 
isolated from one another. 

The thermal- and moisture-driven expansion and 
contraction coeffcients of each adjacent material 
must be within narrow limits or be accommodated 

 






by carefully designed joints and fasteners. Joints 
can play a role both in accommodating movement 
of materials as well as in managing moisture, either 
to keep it from entering the enclosure assembly or 
to let it escape from the building envelope, or both. 
Because some synthetic materials are less permeable 
to moisture than more traditional materials, 
installations must take into account the potential 
to trap moisture and cause deterioration of historic 
and new materials. An assembly incorporating new 
and historic materials should be designed so that if 
material failures occur, the failures occur within the 
new material rather than the historic one. 

During installation, surface preparation is critical to 
ensure proper attachment. Deteriorated underlying 
material must be removed or stabilized. Non-
corrosive anchoring devices or fasteners that are 
designed to carry the new material and to withstand 
wind, rain, snow, and other destructive elements 
should be used. Since physical failures often result 
from poor anchorage or improper installation 
techniques, a structural engineer should be 
included in planning any major project. For readily 
available, off-the-shelf materials, manufacturers’ 
recommendations for attachment and spacing should 
be followed. 

Nearly all substitute materials have some properties 
that are different from the historic materials they 
may replace. Even when substitute materials are 
isolated from historic materials and features, it is 
important to understand the substitute materials’ 
properties in order to use them successfully. 

• Performance of the Material Over Time 
When more traditional materials are used to replace 
damaged historic materials and features, their perfor-
mance is predictable in most cases. An exception may 
be modern wood that has durability and other prop-
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erties different than those of historic wood from old-
growth forests. Many of the materials used as substi-
tutes have been in use long enough to provide some 
idea of how they perform over time. Other material 
may only have test results from accelerated weather-
ing. The length of manufacturer warranties may be an 
indicator of expected durability and lifespan. War-
ranties only predict a manufacturer’s expectation of 
a product’s performance and are no guarantee that 
the manufacturers will still be in business at the time 
needed to stand behind them. Just as new manufac-
turers emerge with new materials, others disappear. 
Where possible, projects involving substitute materi-
als in similar installations and exposures should be 
examined before selecting a new, less-tested material. 
It is unrealistic to expect a substitute material, which 
can be quite different in composition than the historic 
material, not to age differently. 

Even traditional materials will not perform well if 
not used or detailed appropriately, and experienced 
architects, engineers, fabricators, and installers rely 
on their professional knowledge and experience to 
ensure proper installation and techniques when work-
ing with familiar materials. This is just one of many 
reasons that using the original materials for needed 
replacement is usually the best choice. Some of the 
materials now available as substitutes have properties 
that differ greatly from the traditional materials they 
may be used to replace. It is critical to the successful 
performance of substitute materials that everyone 
involved in the selection, design, and installation fully 
understands the material’s properties, especially how 
it is different than the material it is replacing, and 
how that will affect the surrounding materials and 
building systems. 

Many traditional building materials can be repaired 
either with traditional methods and materials or with 
more modern conservation techniques using sub-
stances like epoxies. However, many modern substitute 
materials (particularly synthetic ones) are not as easily 
repaired, if repairable at all, as their more traditional 
counterparts. Confrming that a material is repairable 
may be important for those used, e.g., where impact 
or signifcant wear or abrasion is likely. 

Finally, it is critical that the substitute materials be 
documented as part of the historical record of the 
building so that proper care and maintenance of all of 
the building materials continue, ensuring the contin-
ued life of the historic building. 

Choosing an Appropriate 
Substitute Material 

Once all reasonable options for repair and replacement 
in kind have been considered and suffcient justifcation 
for substitute materials has been established, the choice 
among the variety of substitute materials currently 
available must be made. Rapidly developing technologies 
allow a wide variety of materials to choose from that are 
intended to mimic historic materials. Many of the materials 
that were historically used as substitutes for more 
traditional historic materials have themselves become 
historic, and some of these early substitutes continue to 
be reasonable options as substitute materials today. No 
substitute material will exactly match the historic material 
in all aspects, but many are able to adequately match 
the appearance and relevant physical attributes to make 
for a potential substitute. If a substitute material is not 

Figure 13. Cast stone was used to efectively replace individual blocks of sandstone. Both the original ( left) and the substitute material (right) 
retain similar physical and visible properties. Having weathered for over 30 years, some erosion of the binder has revealed quartz grains of 
the aggregate (inset), but it is only noticeable upon close inspection. Photo: John Sandor, NPS. 
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an adequate physical and visual match given the specifc 
conditions of the building and the project, then it should 
not be used to replace distinctive, character-defning 
materials and features. 

Considering Substitute 
Materials 

Listed below are various building components or 
features and the substitute materials which may, in 
some circumstances, be considered for use as possible 
replacement materials in a historic rehabilitation project 
consistent with the Standards for Rehabilitation. This list 
includes different substitute material options available 
today for these building features and poses questions 
that should be asked and considered when choosing 
between the original material and various types of 
substitute materials. This is followed by a list of some of 
the more commonly used, currently available materials 
that may have some applications as substitute materials 
and the properties of each that affect their suitability 
for use as substitutes. This list should not be read as an 
endorsement of any of these materials, generally, or their 
appropriateness for use as a substitute material, but it 
serves as a reminder that the successful use of any building 
material requires a careful consideration of its properties 
relative to where and how it will be used. 

Considering the use of a substitute material 
should begin with the following questions about 
the conditions and location where it will be used: 

• Will the signifcance or visibility of the 
historic feature require a very precise match? 

• Is the entire feature being replaced or just a 
component of it? 

• Are pre-existing conditions contributing to 
the failure of the existing material, and, if so, 
how will they be addressed/corrected? 

• Is the need for replacement due to inherent 
defciencies of the original material? 

• Will the material need to resist any 
environmental hazards such as fooding 
or fre? 

Historic Features and Substitute Materials 

Historic Building Features 

P
ot

en
ti

a
l S

u
bs

ti
tu

te
 M

at
er

ia
ls

 

Masonry 
Stone, terra 

cotta 

Architectural 
Metals 

Cast & wrought 
iron, steel, 

pressed metal 

Siding 
Wood, asbestos 

Roofng 
Wood shingle, 

slate, tile 

Decking 
Tongue and 

groove & 
square edge 

wood 

Molding / Trim 
Wood 

Aluminum • • • • 
Cast Stone & Precast 
Concrete • • 
Fiber Reinforced 
Concretes • 
Glass Fiber Reinforced 
Polymers • • 
Fiber Cement • • • 
Mineral / Polymer 
Composite • • • • 
Cellulose Fiber / 
Polymer Composite • • • • 
Non-composite 
Polymers • • • 
Cellular PVC • • • 

The above chart lists materials that are sometimes used as substitutes for replacement of historic building features. Even within a given 
category, all materials may not be equally suitable as a substitute replacement material for the actual historic material or feature. Any 
substitute material should be selected based on its specifc physical and visual characteristics, conditions, and intended application 
consistent with the Secretary of the Interior's Standards for Rehabilitation. 
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Historic Building Features: Criteria for selecting an 
appropriate replacement material 

Masonry Architectural Metals 

FEATURES: corbels, brackets, balusters, cornices, 
window and door surrounds, friezes, wall surfaces, 
horizontal surfaces, incidental ornament, columns 

HISTORIC MATERIALS: terra cotta, cast stone, 
stone, concrete 

POTENTIAL SUBSTITUTES: cast stone, pre-cast concrete, 
GFRC, GFRP, non-composite polymers (polyurethane), 
cast or stamped metal 

Questions to ask about the replacement material: 

• Can it serve a structural function? 

• How is the material affected by moisture? 

• Can the material survive fooding and be 
reused? 

• Can it reproduce the surface texture of the 
original? 

• Is its shrinkage in curing low enough to allow it 
to be molded from existing stones? 

• Can matching color be achieved without a 
coating and with UV stability? 

• Can an adequate match of the surface (color 
and texture) be achieved with a coating?   

• Is a coating required? 

• If it is not self-supporting, is it lightweight 
enough to be supported by an underlying 
framework? 

• Can multiple original units be replicated with a 
single replacement piece? 

• Where thermal movement is different from the 
original material, how will joints accommodate? 

• Is the material combustible? 

FEATURES: pilasters, door and window surrounds, 
cornices, incidental ornament, columns, spandrels, 
ceilings, sheathing, roofng 

HISTORIC MATERIALS: cast and wrought iron, steel, 
bronze, lead, aluminum, and stamped steel (usually 
galvanized or terne-coated) 

POTENTIAL SUBSTITUTES: GFRP, aluminum, 
non-composite polymer (polyurethane), GFRC, 
metallic/polymer composite 

Questions to ask about the replacement material: 

• Will the replacement material serve a structural 
or cosmetic role? 

• Will it expand and contract with temperature 
change enough to require special 
accommodation in its installation? 

• If part of an assembly of mixed materials, how 
will any expansion and contraction of the 
dissimilar materials be accommodated? 

• Will the replacement material increase 
deterioration of the historic or surrounding 
elements, for instance due to galvanic corrosion, 
moisture entrapment, jacking of original 
material, off-gassing creating a corrosive 
environment, or poor original design of the 
historic material? 

• How will the replacement material mimic the 
surface color/patination of the original material?  

• If a coating is needed, what preparation is 
needed, and what is its durability or service life 
of the fnish? 

• What attachment and support systems are 
necessary? 

• If the original element is structural, but the new 
material is not, how can supplemental structure 
be introduced to support the new? 
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Figure 14. Surface texture is an important aspect in matching the appearance of a historic material, especially when a material is viewed at close 
range. As seen in these two images, many of the substitute materials produced for siding and trim have an embossed wood grain, making them 
incompatible for replacing historic wood that was typically planed to a smooth surface. Some substitute products are available with a smooth 
surface as well. Photos: John Sandor, NPS. 

Siding Roofng 

FEATURES: clapboard, tongue-and-groove or shiplap 
siding, board and batten, shingles 

HISTORIC MATERIALS: wood and asbestos 

POTENTIAL SUBSTITUTES: cellular PVC, wood fber/ 
polymer composite, fber cement, mineral/polymer 
composite 

Questions to ask about the replacement material: 

• What are the widths, lengths, profles, thicknesses, 
and textures available? 

• What, if any, are the fnishing requirements, 
and/or is it available factory-fnished? 

• How well does it hold paint, and can prefnished 
surfaces be renewed? 

• What tools are needed to cut it, and can it be 
machined? 

• Does it absorb moisture and, if so, to what effect? 

• Can the material survive fooding and be reused? 

• Will it expand and contract with temperature 
change enough to require special 
accommodation in its installation? 

• What characteristics can affect its handling 
(e.g., weight, fexibility, brittleness)? 

• Does it have specifc fastening requirements? 

• Is it susceptible to insect damage? 

• What is its impact resistance?  

• Does it have a fame spread rating? 

• What is the expected lifespan and/or warranty? 

HISTORIC MATERIALS: wood shingle, slate shingle, 
asbestos shingle, clay tile, concrete tile, metal 

POTENTIAL SUBSTITUTES: fber cement, mineral/poly-
mer composite, wood fber/polymer composite, pre-cast 
concrete, metal 

Questions to ask about the replacement material: 

• What sizes and shapes are available? 

• What are color choices? 

• What is the color stability of the new material, 
and how will it age/weather? 

• What is the impact resistance? 

• What is its fame spread rating? 

• What are the installation requirements of the 
new material? 

• Can the feature being replaced be custom-
produced if ready-made ones of the new 
material are not an accurate match? 

• What is the expected lifespan and/or warranty? 
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Decking Molding / Trim 

FEATURES: tongue-and-groove, square-edge fooring 

HISTORIC MATERIALS: wood 

POTENTIAL SUBSTITUTES: cellular PVC, wood fber/ 
polymer composite, mineral/polymer composite, non-
composite polymers (solid PVC) 

Questions to ask about the replacement material: 

• What are the widths, lengths, and textures 
available? 

• Is it site painted or prefnished? 

• How well does it hold paint, and can prefnished 
surfaces we renewed? 

• What tools are needed to cut it, and can it be 
machined? 

• What dimensional span does its strength allow? 

• Does it absorb water, and if so, to what effect? 

• Can the material survive fooding and be 
reused? 

• Does it require a drainage plane, or can it be 
installed atop a membrane? 

• Will it expand and contract with temperature 
change enough to require special 
accommodation in its installation? 

• Is it susceptible to insect damage? 

• Is it impact resistant?  

• Does it have a fame spread rating? 

• What is the expected lifespan and/or warranty? 

FEATURES: run moldings, fat boards, casings, cornice, 
frieze, railings, balustrade, columns 

HISTORIC MATERIALS: wood, metal 

POTENTIAL SUBSTITUTES: cellular PVC, wood fber/ 
polymer composite, mineral/polymer composite, non-
composite polymer (polyurethane), GFRP, sheet metal 

Questions to ask about the replacement material: 

• What are the widths, lengths, and textures 
available? 

• What, if any, are the fnishing requirements 
and/or is it available factory-fnished? 

• How well does it hold paint, and can prefnished 
surfaces be renewed? 

• What tools are needed to cut it, and can it 
be machined? 

• Does it absorb moisture, and if so, to what 
effect? 

• Can the material survive fooding and be 
reused? 

• Will it expand and contract with temperature 
change enough to require special 
accommodation in its installation? 

• What characteristics can affect its handling 
(e.g., weight, fexibility, brittleness)? 

• Does it have specifc fastening requirements? 

• Is it susceptible to insect damage? 

• What is its impact resistance?  

• Does it have a fame spread rating? 

• What is the expected lifespan and/or warranty? 
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Potential Substitute Materials: Matching properties 
and performance needs 

Physical Composition and Properties 

After assessing different material options based on the intended application, the appropriateness 
of a substitute material should also be considered in context of the material’s physical composition, 
associated properties, and necessary visual match. 

Aluminum 

MATERIAL: Aluminum is a highly corrosion-resistant 
alloy that can be cast, wrought, or extruded. Molten alu-
minum is cast into permanent (metal) molds or one-time 
sand molds forming cast aluminum. Extruded aluminum 
is formed by passing heated aluminum through a die 
which produces the desired form. Wrought aluminum 
is worked using the heated metal and then bending, 
stamping, and otherwise shaping the metal. If not self-
supporting, aluminum elements are generally screwed or 
bolted to a structural frame. Aluminum can be welded, 
but more often sections, particularly extruded ones, are 
mechanically connected. 

PROPERTIES: 

• Isotropic 

• Lightweight 

• Thermal movement greater than cast iron or wood 

• Corrosion-resistant, but direct contact with other 
metals may trigger galvanic corrosion 

• Lower structural strength that iron or steel 

• Ductile - less brittle than cast iron 

• Non-combustible 

• Retains high defnition through molding process and 
produces crisp profles through extrusion 

• Can be given a durable metallic fnish through 
anodization. Surface etching required for paint 
adhesion 

• Can be machined into a large variety of shapes/ 
dimensions 

Figure 16. Aluminum is a highly corrosion-resistant metal 
that is commonly used as a substitute material for cast iron. 
Aluminum can be a more afordable and lightweight alternative 
to cast iron that retains a similar texture, shape, and 
maintenance cycle. Photo: NPS. 
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Cast Stone & Precast Concrete 

MATERIAL: A cement lime and aggregate mixture that 
is dry-tamped into a mold is generally referred to as 
cast stone. Cast stone is one of the original substitute 
materials. Its longevity has proved that the material ages 
compatibly with stone. A wet mix of cement and aggre-
gate poured into molds also has a long history of being 
used to produce concrete masonry units mimicking stone 
and roofng tiles mimicking clay tile. Both methods have 
minimal shrinkage during curing, though they employ 
different curing and fnishing techniques. Both can 
include reinforcing bars and anchorage devices installed 
during fabrication. The dry-tamp fabrication method is 
especially effective at producing an outer surface with 
the appearance of stone. 

 













PROPERTIES: 

• Isotropic 

• Weight equivalent to stone 

• Expansion/contraction similar to stone 

• Water absorption may differ from that of any 
particular stone 

• Can be structural 

•  Non-combustible 

•  Vapor-permeable 

• May achieve a wide range of color and surface 
textures by varying mix, but use of pigments may 
reduce UV stability 

• Can be coated 

• May be tooled to match the appearance of 
tooled stone 

• Repairs similarly to stone 
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Fiber Reinforced Concretes (GFRC, CFRC) 

MATERIAL: Fiber reinforced concretes are lightweight 
concrete compounds modifed with additives and rein-
forced with alkaline resistant glass fbers (GFRC), or less 
frequently carbon fbers (CFRC). They are generally fab-
ricated as thin-shelled panels and applied to a separate 
structural frame or anchorage system. GFRC is typically 
sprayed into forms, although it can be poured, and an-
choring devices are included in the fabrication. The color 
is derived from the natural aggregates and, if necessary, 
a small percentage of added pigments. Because of its 
low shrinkage in curing, it can be produced using molds 
taken directly from the building. 

 














PROPERTIES: 

• Isotropic 

• Lighter weight than solid masonry 

• Expansion/contraction similar to stone 

• No load bearing capacity, so underlying framework 
must be used to accommodate any loads 

• Material can be fre-rated 

• Vapor-permeable 

• Can be produced in larger sections effciently 
reproducing repetitive elements or features that 
were originally made up of small individual units 

• Large range of colors achievable by varying 
aggregates, but when pigments are needed UV 
stability may be reduced 

• May be left uncoated or may be painted 
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Figure 19. A new, lightweight fber reinforced polymer is attached to a new metal armature to replicate damaged and missing 
elements of a terra cotta cornice. Photo: Quinn Evans. 

Glass Fiber Reinforced Polymers (FRP, Fiberglass) 

MATERIAL: Fiberglass is the most well-known of 
the FRP products generally produced as a thin, rigid, 
laminate shell formed by pouring a polyester or 
epoxy resin gelcoat into a mold. When tack-free, 
layers of chopped glass or glass fabric are added 
along with additional resins. The surface gel coat 
can be pigmented or painted. Reinforcing rods and 
attachment devices can be added when necessary. 
Because of is low shrinkage in curing, it can be 
produced using molds taken directly from the building. 
Rather than being produced as standard components, 
FRP is custom fabricated for individual applications. 

PROPERTIES 

• Isotropic 

• Lighter weight than masonry, similar to sheet metal 

• More thermally driven expansion than masonry 
or metals 

• No load bearing capacity, so underlying framework 
must be used to accommodate any loads 

• High strength to weight ratio 

•  Flammable 

•  Not vapor-permeable 

• Can be produced in larger sections effciently 
reproducing repetitive elements or features that 
were originally made up of small individual units 

• May be diffcult to match false joints in multi-
unit assemblies to actual joints that need to 
accommodate movement 

• Color can be incorporated into the surface gel-coat, 
or the surface may be coated  

19 Page 63 of 68



 

 

 

 

 

 

 

 

 

 

 

Figure 20. Cement board was used to replace a non-historic infll and mimics the confguration of a typical vehicular door of the period. 
Photos: Historic Augusta. 

Fiber Cement 

MATERIAL: Fiber cement products are made from 
fber, sand that is ground to a powder, cement, and 
proprietary additives to reduce moisture absorption. 
The fber used in roof products is glass fber alone, 
whereas siding and trim board products are primarily 
wood fber. The material is formed with a smooth or 
textured surface, cut to standard sizes of panels, boards, 
or shingles, and cured in an autoclave. Roofng material 
has integral color, but board and siding products are 
produced with a primer, if not fully factory fnished. 
Most siding and trim boards are embossed with a wood 
grain on one surface and are smooth on the other, the 
smooth side being the appropriate surface to imitate 
planed wood. 

PROPERTIES: 

• Products are minimally orthotropic 

• Heavier and more brittle than wood, limiting 
available lengths 

• Very little thermal- and no moisture-driven 
movement 

• Low water absorption, but not recommended for 
ground or roof contact 

• Class A fame spread 

• Resists insect damage 

• Available in limited thicknesses and widths 

• Not machinable, but may be cut with special carbide 
blades; cutting requires dust collection and personal 
protective equipment 

• Cut edges require sealing 

• Available unfnished, primed, or prefnished, and 
must be painted (with latex paint) 

• 15-year limited warranty typical 
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Mineral / Polymer Composite 

MATERIAL: Calcium carbonate or fy ash are mineral 
ingredients held in a matrix of various polymers to 
produce materials formed or molded into a number of 
building products. Additives found in some of the roof-
ing products include pigments and UV stabilizers. Some 
use a substantial portion of recycled material. Different 
combinations yield products with different properties, 
each formulated for a specifc building component. 
When the material is fy ash with some glass fbers 
bound in a matrix of polyurethane, it is identifed as 
polyash. Siding, trim, bead board, and deck products 
are primed or prefnished, whereas roof products have 
integral color. 

PROPERTIES: 

Fly ash (siding and trim) 

• Isotropic 

• Heavier and more brittle than wood, and lacking 
structural capacity 

• Little thermal or moisture-driven movement 

• Suffciently low water absorption to permit ground 
contact 

• Class C fame spread 

• Resists insect damage 

• Available in limited thicknesses and widths 

• Machinable with carbide tools blades; requires dust 
collection 

• Cut edges do not require sealing 

 




















• Must be painted 

• 30-year limited warranty typical 

Calcium carbonate or recycled rubber (roofng) 

•  Isotropic 

• More thermally-driven movement than slate 
or wood 

• Little to no moisture absorption 

• As shingles: lighter and more fexible than slate 

• As tongue-and-groove decking: heavier and 
harder than wood 

• Not vulnerable to insect damage 

• Available in limited dimensions 

• As shingles: Class 4 impact resistance, and fame 
spread ratings ranging from Class A to Class C 
depending on the specifc product 

• As shingles: integral color, that may be subject 
to fading 

• As tongue-and-groove decking: prefnished 
with non-renewable fnish, and can be cut with 
woodworking tools 

• 50-year limited warranties on roofng products 
typical 
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Cellulose Fiber / Polymer Composite 

MATERIAL: Wood strands or fbers are coated with 
resin for moisture resistance and zinc-borate for insect 
and fungal-decay resistance, then consolidated under 
heated pressure. Solid composite core boards are cut 
from sheets of material, then factory-primed or fnished. 
Resulting siding and trim board products can be referred 
to as engineered wood, fber board, or hardboard. 
Products may be embossed with a wood grain or have 
a smooth fnish, the smooth side being the appropriate 
surface to imitate planed wood. Siding, trim, and 
tongue-and-grove decking with a slightly different 
properties are produced by extruding polyvinyl chloride 
(PVC) combined with non-wood cellulose. Roofng 
shingles are molded from fne wood fbers, color 
additives, and UV stabilizers bound with polypropylene 
or polyethylene (thermoplastics). 

Figure 22. A porch was reconstructed using posts fabricated on 
site from a smooth-surface cellulose/polymer composite material. 
Though the face of the posts are painted, the lack of paint on the 
bottom at the cut ends is not consistent with manufacturers’ 
recommendations. This treatment will allow moisture to be 
absorbed, shortening the life of the new replacement feature. 
Photo: John Sandor, NPS. 

PROPERTIES: 

Predominantly Cellulose (siding, trim and decking) 

• Minimal thermal movement 

• Resistant to moisture-driven movement 

• Lighter and more fexible than solid wood, but lacks 
structural capacity 

• Rice hull cellulose: can span typical foor-framing 
spacing as decking 

• Low water absorption (for wood, no ground or roof 
contact) 

• Class A or Class C fame spread 

• Resists insect damage 

• Available in limited dimensions 

• Machinable with woodworking tools 

• Wood cellulose: Cut edges must be sealed and 
may need additional surface prep for fnish; must 
be painted if unfnished or primed, also available 
prefnished 

• Rice hull cellulose: Accepts stain/paint, but no 
fnish required 

• 30–50 year limited warranty, depending on 
manufacturer 

Predominantly Polymer (roofng) 

• Minimal thermal movement 

• Little to no moisture absorption 

• Lighter and more fexible than slate 

• Class 4 impact-resistance 

• Class A fame spread 

• Available in limited shingle size 

• 50-year limited warranty typical 
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Figure 23. 3-D printing using various polymers is occasionally used to replicate missing metal or wood features. This new application is 
continually being refned, but the application can be successful when a painted, lightweight feature needs to be replicated. Photo: NPS. 

Non-composite Polymers 

MATERIALS: The main two polymer materials used 
without signifcant other components are polyurethane 
and polyvinyl chloride (PVC). Polyurethane millwork is 
constructed of urethane foam created by mixing isocya-
nate and resin. The polyurethane mixture is kept under 
pressure in a mold as it expands to any desired shape. 
These molded products have a closed-cell, foamed core 
with a denser surface skin. Polyurethane products can 
have exterior applications but are more often used 
for interior features. Polyvinyl chloride (PVC) in a solid 
extruded form is another polymer that can have archi-
tectural application as tongue-and-groove decking. Vari-
ous polymers formed using 3-D printing are also being 
explored as replacements for painted metal or wood 
ornamental features. 

PROPERTIES: Each of the two groupings has distinct 
physical properties 

Urethane Foam (moldings and decorative elements) 

• Lightweight and fexible, but lacking structural 
capacity 

• More thermally-driven movement than wood or 
stone, but less than cellular PVC 

• Does not absorb water 

•  Flammable 

• Resists insect damage 

• Can be cut with standard woodworking tools 

• Adhesive and mechanical fasteners both 
recommended for installation 

• Supplied primed and must be painted (latex paint) 

• Lifetime limited warranty typical 

Solid PVC (fooring) 

•  Isotropic 

• Heavier and less fexible that wood 

• Minimal thermal movement 

• Does not absorb water 

• Strength to span typical foor-framing spacing 

• Impact-resistance greater than wood 

• Class A fame spread 

• No insect susceptibility 

• Good paint adhesion, but also available prefnished 

• 20-year warranty typical 
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Cellular Polyvinyl Chloride (PVC) 

MATERIAL: Varying amounts of calcium carbonate 
and a foaming agent are added to melted PVC before 
passing through an injection die and then a calibrator 
to produce the shape and size of the fnished product. 
Cellular PVC is produced as sheets, boards, and mold-
ings. Differences in the specifcs of the equipment and 
the rate of cooling create two varieties of product, with 
distinct properties. One is known as free-foam, having a 
fairly consistent structure throughout its section, and the 
other is identifed as Celuka, having a skin that is denser 
than its core. This primarily affects the ease with which 
the product can be milled and shaped. The material is 
white and needs no applied fnish. When produced for 
decking the material has a colored and textured wear 
layer over the PVC core. 

PROPERTIES 

•  Isotropic 

• Lighter and more fexible than wood 

• Less strong than wood (in tension and shear), but can 
span typical foor- framing spacing as decking 

• More impact-resistance than wood 

• Negligible water absorption; no moisture-driven 
movement, unlike wood 

• Subject to thermal expansion and contraction 
signifcantly greater than wood, though the thermal 
movement is less for the same dimension than the 
cross-grain moisture-driven movement of wood 

• For longer pieces, thermal movement requires 
manufacturer’s specifcations to be followed for 
attachment, and inclusion of expansion joints when 
installed at low temperature (joints should be glued) 

• Class A fame spread 

• Resists insect damage 

• Machinable with woodworking tools, though cut 
edges may need additional surface prep for fnish 

• Good paint adhesion; if painted, high light 
refectance (HLV) is recommended to minimize heat 
driven expansion 

• 25–30-year limited warranty, depending on 
manufacturer 
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