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Abstract 

The U.S. Merchant Marine Academy is located in Kings Point, New York. 
The Academy is listed on the National Register of Historic Places 
(#14000538). The historic district contains contributing mansions con-
structed during the Gold Coast Era and the Academy buildings con-
structed in 1942 to 1969. All buildings require regular planned 
maintenance and repair. The most notable cause of historic building ele-
ment failure and/or decay is not because the historic building is old, but 
rather it is caused by an incorrect or inappropriate repair and/or basic ne-
glect of the historic building fabric. This document is a maintenance man-
ual compiled with as-is conditions of building materials at the Academy. 
The Secretary of the Interior's Standards for the Treatment of Historic 
Properties on Preservation, Rehabilitation, and Repair are discussed per 
material. This 8-volume report includes an overview volume plus volumes 
on each of the following elements: concrete, wood, brick, metal, roofing, 
stucco, and mechanical systems. All mentioned repair procedures are from 
the U.S. General Services Administration (GSA): Historic Preservation 
Technical Procedures and/or the National Park Service’s series of Preser-
vation Briefs. This report satisfies Section 110 of the National Historic 
Preservation Act (NHPA) of 1966, as amended. 

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes. Ci-
tation of trade names does not constitute an official endorsement or approval of the use of such commercial products. 
All product names and trademarks cited are the property of their respective owners. The findings of this report are not to 
be construed as an official Department of the Army position unless so designated by other authorized documents. 

DESTROY THIS REPORT WHEN NO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR. 
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Foreword 

ERDC-CERL’s efforts to put together a guide to proper maintenance and 
repair of the historic elements at the U.S. Merchant Marine Academy 
(USMMA) have been divided into multiple volumes for ease of use by in-
stallation personnel. 

This is Volume 1 of 8, and it provides an overview of the project and the 
USMMA’s historic context, an explanation of the Secretary of the Interior’s 
Standards and their application, and overviews and lists of immediate con-
cerns for the USMMA’s historic exteriors and interiors. 

The following historic elements are covered in subsequently numbered 
volumes of this report: concrete (vol. 2), wood (vol. 3), brick (vol. 4), metal 
(vol. 5), roofing (vol. 6), stucco (vol. 7), and mechanical systems (vol. 8). 

 

ADAM D. SMITH 

Project Manager  
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1 Methodology 

1.1 Background 

Congress codified the National Historic Preservation Act of 1966 (NHPA), 
the nation’s most effective cultural resources legislation to date, to provide 
guidelines and requirements for preserving tangible elements of our past. 
This was done primarily through the creation of the National Register of 
Historic Places (NRHP) in 1966. Contained within the NHPA (Sections 
106 and 110) are requirements for federal agencies to address their 
cultural resources, which are defined as any prehistoric or historic district, 
site, building, structure, or object. Section 110 requires federal agencies to 
inventory and evaluate their cultural resources. Section 106 requires 
determination of the effects of federal undertakings on properties deemed 
eligible or potentially eligible for the NRHP.  

1.1.1 Federal guidelines 

The Secretary of the Interior’s Standards for the Treatment of Historic 
Properties (Grimmer 2017), puts forth a set of federal guidelines and pro-
vides various levels of treatments that can be applied to historic structures 
and landscapes, such as reconstruction, restoration, preservation, and re-
habilitation. There are guidelines that address issues such as protecting, 
maintaining, and repairing features. These Standards and Guidelines will 
provide a strong basis for developing maintenance requirements. 

1.1.2 Maintenance of historic materials 

Historic structures are usually made of materials that are natural, hand-
crafted and were not the product of a manufacturer. Many of these same 
materials (wood, stone, brick, metal, etc.) are used in construction today, 
however, they may be of a different quality, durability or process of manu-
facture and the procedures for maintenance and repair can be quite differ-
ent. For example, 18th century hand-made brick is quite different than 
20th or 21st century machine-made brick. Maintenance procedures, prod-
ucts, techniques and schedules that are developed or recommended by 
manufacturers of modern materials should not automatically be applied to 
similar materials on historic structures. A series of Preservation Briefs, 

https://www.wbdg.org/ffc/nps/criteria/standards-treatment-historic-properties
https://www.wbdg.org/ffc/nps/criteria/standards-treatment-historic-properties
http://www.nps.gov/tps/how-to-preserve/briefs.htm
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published by the U.S. National Park Service (NPS),1 are one source of tech-
nical information about the treatment of historic materials. The briefs ad-
dress many types of materials and applications, and contain information 
directly applicable to the development of correct maintenance procedures 
regarding historic properties. Another historic preservation resource can 
be found in the U.S. General Services Administration (GSA) Technical 
Guidelines.2 

1.2 Objective 

All buildings require regular planned maintenance and repair. The most 
notable cause of historic building element failure and/or decay is not be-
cause the historic building is old, but rather because of incorrect or inap-
propriate repair and/or basic neglect of the historic building fabric.  

The process of developing a maintenance manual is quite different for his-
toric structures than for modern structures. Most modern structures are a 
set of manufactured parts that are assembled mostly in the field with 
standard construction details that are well documented through as-built 
contract documents. Much of the maintenance information is readily 
available from product manufacturers and typically assembled by con-
struction contractors. Historic structures will usually require research, 
testing, physical inspection, and specialized knowledge and skills to as-
semble and prepare customized information to meet a structure's preser-
vation needs while maintaining its operating use (Loveland 2016). 

This report satisfies Section 110 of the NHPA of 1966 as amended, and it 
will help the U.S. Merchant Marine Academy (USMMA) cultural resource 
manager (CRM) in managing these historic buildings by prioritizing ap-
propriate maintenance and repair that will help to:  

• reduce the cost of maintenance in the long run;  

• increase the life of the building and its elements;  

• use the building and its elements efficiently;  

                                                                 

1 https://www.nps.gov/tps/how-to-preserve/briefs.htm 
2 GSA's illustrated Technical Guidelines profile innovative preservation design solutions developed for 

GSA historic projects. Guidelines can be downloaded from: https://www.gsa.gov/real-estate/historic-
preservation/historic-preservation-policy-tools/preservation-tools-resources/technical-guidelines. 
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• increase safety and security; and  

• comply with federal historic preservation regulations.  

1.3 Approach 

1.3.1 Project funding 

Under an Interagency Agreement, the U.S. Department of Transportation, 
Maritime Administration (MARAD) retained the Land and Heritage 
Conservation Branch of the Engineer Research and Development Center-
Construction Engineering Research Laboratory (ERDC-CERL). 

1.3.2 Source material 

The USMMA has performed five other architectural inventories and evalu-
ations of buildings at the USMMA per Section 110 of the NHPA.  

In 2005, the Louis Berger Group wrote a cultural resources survey report 
(Louis Berger 2005).  

The second report was a character-defining features report for the 
USMMA written by ERDC-CERL (Smith et al. 2014a).  

The third report expanded the boundaries of the Historic District in an 
NRHP nomination prepared by ERDC-CERL (Smith et al. 2014b). This 
work determined that the USMMA Historic District has two periods of sig-
nificance: 1912–1941 (Gold Coast Era) and 1942–1969 (USMMA Design 
and Development). The 42-acre district consists of a contributing land-
scape and 38 contributing buildings, structures, and objects. The district is 
historically significant on a national level under National Register Crite-
rion A as a reminder of the Golden Age period of the late nineteenth and 
early twentieth centuries. Criterion C is met through the design of the 
buildings that survive on the district’s grounds (NPS 1997). The district 
was listed by the NRHP on 29 August 2014 as #14000538.  

While the William Barstow Mansion is not a part of the USMMA Historic 
District (USMMAHD), the fourth report was prepared by ERDC-CERL for 
the former Barstow property that is on the USMMA grounds and now 
serves as the American Merchant Marine Museum. This report summa-
rized the mansion property’s nomination and listing to the NRHP (Smith 
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et al. 2014c). The William Barstow Mansion was listed on 29 August 2014 
as NRHP #14000539. 

In 2018, ERDC-CERL prepared a fifth report, which a landscape manage-
ment plan to aid USMMA in preservation of its historic district. It identi-
fies contributing landscapes and offers treatment recommendations for 
preservation and rehabilitation as needed (Tooker and Smith 1982). 

1.3.3 Site visits 

The researchers conducted two site visits to inventory and assess buildings 
and structures at the USMMA. The site visits occurred in May 2015 and 
April 2017.  

In addition, some photos were drawn from a 2013 project’s work.  

1.4 Authors 

The research team included Adam D. Smith, Master of Architecture, as 
project manager with 18 years of experience in military architectural his-
tory and Sunny E. Adams, Master of Architecture, as architectural histo-
rian with 14 years of experience. 

1.5 U.S. Merchant Marine Academy Historic District – 
background 

The USMMAHD (see Figure 1 for the district’s location and boundary) en-
compasses a group of buildings of various property types (administrative, 
academic, residential, religious, and athletic/recreational) that form a de-
fined space in which the individual elements are similar in materials, ar-
chitectural details, and physical proportions, and that collectively, they 
exhibit a unity of exterior design that creates a cohesive visual environ-
ment. The Classical Revival-style buildings of the academy were designed 
with an emphasis on balance and symmetry. This cohesion and repetition 
of architectural elements was a conscious decision on the part of Alfred 
Hopkins & Associates, who designed the buildings and gave the space a 
campus-like feeling. The centerpiece of the district is Wiley Hall, the for-
mer Bendel-Chrysler mansion designed by architect Henry Otis Chapman, 
Sr., which was located on the property when the government purchased it 
in 1942 (building #1 on Figure 1). The clockwise completion of residence 
halls and academic buildings around Wiley Hall created a quadrangle that 
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became the heart of the new academy. The new buildings, all of which 
were completed between 1942 and 1943, were designed in a Classical Re-
vival inspired vocabulary that echoed the Beaux Arts Classical Style of 
Wiley Hall, thus creating a unified architectural complex. The USMMA in-
corporated a series of preexisting Gold Coast-era mansions, houses, and 
support buildings to the south of the original Bendel/Chrysler estate. Their 
construction dates range from 1912 to the 1920s. A chapel, which was de-
signed by Eggers & Higgins, was added on the USMMA’s waterfront in 
1961, and a library (also designed by Eggers & Higgins) was added to the 
center of campus in 1969. 

Figure 1. Sketch map of USAMA Historic District, with numbered properties shown 
within bold outline of the district (USMMA DPW with modifications by ERDC-CERL). 
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1.6 U.S. Merchant Marine Academy Historic District – general 
information 

LOCATION: The USMMA is located in Kings Point, New York. The Academy 
is listed on the National Register of Historic Places (#14000538). The 
historic district contains contributing mansions constructed during the 
Gold Coast Era and the Academy buildings constructed from 1942 to 1969. 
All buildings require regular planned maintenance and repair. 

PRESENT OWNER: U.S. Department of Transportation, MARAD 

ORIGINAL USE: Residential and education 

PRESENT USE: Education 

DATE OF CONSTRUCTION: 1942–1969 

SIGNIFICANCE:  As the former site of a mansion and estate belonging first 
to Henri W. Bendel and then to Walter P. and Della Chrysler, as well as the 
site of former estates belonging to other prominent wealthy Americans, 
the USMMAHD is nationally significant as a reminder of the “Golden Age” 
of the late nineteenth and early twentieth centuries. This was a period 
when financial, industrial, and entertainment leaders were nationally 
known and the recipients of vast amounts of wealth, either earned or 
inherited. In and around the New York City area, this affluent cohort 
sought the “country life” in Long Island for their second (or third, or 
fourth) homes. Like those of Newport, Rhode Island, these estates were 
often called “cottages” or given other diminutive terms that belied their 
often-palatial dimensions and decorations. The owners of these estates 
were at the pinnacle of the New York social scene, and their 
entertainments and other extravagances during the “Jazz Age” were fodder 
to the news outlets of the time, with magazines and newspapers 
recounting every party, event, real estate transaction, new construction, 
and civic institution with which these “celebrities” were involved. With a 
period of significance from 1915-1941, the USMMAHD retains its integrity 
and meets National Register Criteria A and C at a national level. Criterion 
A is met through the association of the remaining structures from this 
period with the history of the Long Island “Gold Coast” estates. Criterion C 
is met through the design of the estate buildings surviving on USMMAHD 
grounds.  
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The USMMAHD is also significant nationally as the nation’s only feder-
ally-owned educational facility for the advanced training of merchant mar-
iners, and is one of five federal service academies (others are: U.S. Military 
Academy, U.S. Naval Academy, U.S. Air Force Academy, and U.S. Coast 
Guard Academy). The merchant marine officers serve the U.S. merchant 
fleet, including commercial and military transport. The USMMA was es-
tablished in 1942, with the acquisition of the Walter P. Chrysler estate at 
King’s Point, New York, followed quickly by adding other estates and 
grounds.  

The USMMAHD has a period of significance that extends from its begin-
ning in 1942 through 1969, when the last remaining building in the central 
campus plan was constructed. USMMAHD retains its integrity and meets, 
at a national level, National Register Criteria A and C, and Criteria Consid-
eration G. Criterion A is met through the association of the campus build-
ings with the historical trends of merchant marine training and the 
development of a professional merchant marine for the nation; Criterion A 
is also met for buildings associated with the development of Kings Point as 
a summer resort for Manhattanites in the early twentieth century. Crite-
rion C is met through the design of the campus buildings, both those re-
maining from the previous estates and those constructed specifically for 
the USMMA. Criteria Consideration G is met through the inclusion of one 
building that is less than 50 years old as an integral part of the historic dis-
trict. 
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NATIONAL REGISTER: Listed. 

HABS/HAER: None. 

DESCRIPTION: The architectural resources included in the USMMAHD 
were either reconstructed specifically for or were converted for use by 
USMMA during its initial establishment in 1942 and 1943.3 These 
buildings represent the academic, administrative, and residential support 
provided to cadet-midshipmen during their ashore training at USMMA. 
The USMMAHD, consisting of 49 contributing resources and 10 
noncontributing resources, meets National Register Criterion C as an 
excellent example of a significant concentration of buildings that are 
linked historically and that are physically and spatially interrelated. The 
centerpiece of the district is Wiley Hall, which was a preexisting mansion 
on the property when the government purchased it. The clockwise 
completion of Fulton, Bowditch, Barry, Jones, Cleveland, Rogers, Delano, 
Murphy, and Palmer Halls around Wiley Hall created a quadrangle that 
became the heart of the new academy. The new buildings, all of which 
were completed between 1942 and 1944, were designed in a classically 
inspired vocabulary that echoed the Beaux Arts classicism of Wiley Hall, 
thus creating a unified architectural complex. With the exception of Wiley 
Hall, which is masonry and stucco, all buildings are of buff-colored 
concrete masonry units with cast stone (concrete) accents, and the 
buildings display a generally consistent cornice line, which adds to the 
visual cohesiveness of the area. The Classical Revival-style buildings are 
designed with an emphasis on balance and symmetry. The choice of 
architectural style likely was influenced by the architecture of the Bendel-
Chrysler house. This cohesion and repetition of architectural elements was 
a conscious decision on the part of the architects who designed the 
buildings and give the space a campus-like feeling. 

For all areas of significance claimed for USMMAHD under Criteria A and 
C, USMMAHD is significant at a national level. The USMMAHD contains 
all features that contribute to these areas of significance, and it conveys a 
sense of historic and architectural cohesiveness through its location, 
design, setting, materials, workmanship, feeling, and association. Refer to 
Figure 1 on page 5 for a map of the historical district. 
  

                                                                 

3 This paragraph is extracted from a previous report (The Louis Berger Group, Inc. 2005). 
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2 Secretary of the Interior’s Standards and 
Guidelines4 

The Secretary of the Interior’s Standards for the Treatment of Historic 
Properties with Guidelines for Preserving, Rehabilitating, Restoring and 
Reconstructing Historic Buildings5 (Grimmer 2017 [update of Weeks and 
Grimmer 1995]) is the publication that establishes professional standards 
and provides guidance on the care of historic properties. The publication 
offers information for maintaining, repairing, and replacing historic mate-
rials, as well as information for designing new additions or making altera-
tions. The Guidelines offer general design and technical recommendations 
to assist in applying the Standards to a specific property. The Secretary’s 
Standards and Guidelines can be applied to historic properties of all types, 
materials, construction, sizes, and use. They apply to both the structure’s 
exterior and interior, and extend to a property’s landscape features, site, 
environment, and related new construction.  

Federal agencies use The Secretary’s Standards and Guidelines in carry-
ing out their historic preservation responsibilities on properties that they 
own or manage. Together, the publication’s Standards and Guidelines pro-
vide a framework and guidance for decision making about work or changes 
to a historic property. 

The Standards offer four distinct approaches to the treatment of historic 
properties—preservation, rehabilitation, restoration, and reconstruction. 
The basic philosophy behind the treatments and their related standards is 
to do the least amount of harm to a historic property or building as possi-
ble. The four approaches create a hierarchy of treatment—from the least to 
the greatest intervention—each of which can be expressed by the following 
phrases: 

• Maintain rather than Repair 
• Repair rather than Replace 
• Preserve rather than Restore 
• Restore rather than Reconstruct  

                                                                 

4 https://www.nps.gov/tps/standards.htm  
5 Title of this document henceforth shortened to The Secretary’s Standards and Guidelines. 

https://www.nps.gov/tps/standards.htm
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2.1 Preservation standards and guidelines6 

Preservation is defined as the act or process of applying measures neces-
sary to sustain the existing form, integrity, and materials of a historic 
property. Work, including preliminary measures to protect and stabilize 
the property, generally focuses upon the ongoing maintenance and repair 
of historic materials and features rather than extensive replacement and 
new construction. New exterior additions are not within the scope of this 
treatment; however, the limited and sensitive upgrading of mechanical, 
electrical, and plumbing systems and other code-required work to make 
the properties functional is appropriate within a preservation project. 

2.1.1 Standards for preservation 

1. A property will be used as it was historically, or be given a new use 
that maximizes the retention of distinctive materials, features, 
spaces, and spatial relationships. Where a treatment and use have 
not been identified, a property will be protected and, if necessary, 
stabilized until additional work may be undertaken. 

2. The historic character of a property will be retained and preserved. 
The replacement of intact or repairable historic materials or altera-
tion of features, spaces, and spatial relationships that characterize a 
property will be avoided. 

3. Each property will be recognized as a physical record of its time, 
place, and use. Work needed to stabilize, consolidate, and conserve 
existing historic materials and features will be physically and visu-
ally compatible, identifiable upon close inspection, and properly 
documented for future research. 

4. Changes to a property that have acquired historic significance in 
their own right will be retained and preserved. 

5. Distinctive materials, features, finishes, and construction tech-
niques or examples of craftsmanship that characterize a property 
will be preserved.  

                                                                 

6 This text is excerpted from “Preservation as a Treatment,” from the NPS Technical Preservation Ser-
vices website: https://www.nps.gov/tps/standards/four-treatments/treatment-preservation.htm. 

https://www.nps.gov/tps/standards/four-treatments/treatment-preservation.htm
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6. The existing condition of historic features will be evaluated to deter-
mine the appropriate level of intervention needed. Where the sever-
ity of deterioration requires repair or limited replacement of a 
distinctive feature, the new material will match the old in composi-
tion, design, color, and texture. 

7. Chemical or physical treatments, if appropriate, will be undertaken 
using the gentlest means possible. Treatments that cause damage to 
historic materials will not be used. 

8. Archeological resources will be protected and preserved in place. If 
such a resource must be disturbed, mitigation measures will be un-
dertaken.  

2.1.2 Guidelines for preservation 

2.1.2.1 Choosing preservation as a treatment 

When choosing preservation as a treatment, the options for replacement 
are less extensive than, for example, in a rehabilitation treatment. This 
limitation occurs because it is assumed at the outset of a Preservation pro-
ject that building materials and character-defining features are essentially 
intact (i.e., that more historic fabric has survived, unchanged over time, 
than has been lost). The expressed goal of the Standards for Preservation 
and Guidelines for Preserving Historic Buildings chapter (Grimmer 2017, 
27–74) is retention of the building’s existing form, features, and detailing. 
This goal may be as simple as basic maintenance of existing materials and 
features, or it may involve preparing a historic structures report, undertak-
ing laboratory testing and analyses of materials such as paint and mortar, 
and hiring conservators to perform sensitive work such as reconstituting 
interior finishes. Protection, maintenance, and repair are emphasized, 
while replacement is minimized.  

2.1.2.2 Identify, retain, and preserve historic materials and features 

The guidance for preservation treatment begins with recommendations 
to identify the form and detailing of those architectural materials and fea-
tures that are important in defining the building’s historic character and 
which must be retained to preserve that character. Therefore, guidance on 
identifying, retaining, and preserving character-defining features is al-
ways given first. The character of a historic building may be defined by 
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form, and detailing of exterior materials, such as masonry, wood, and 
metal; exterior features, such as roofs, porches, and windows; interior ma-
terials, such as plaster and paint; and interior features, such as moldings 
and stairways, room configuration and spatial relationships, as well as 
structural and mechanical systems; and the building’s site and setting.  

2.1.2.3 Stabilize deteriorated historic materials and features as a preliminary 
measure. 

Deteriorated portions of a historic building may need to be protected thor-
ough preliminary stabilization measures until additional work can be un-
dertaken. Stabilizing may include structural reinforcement, 
weatherization, or correcting unsafe conditions. Temporary stabilization 
should always be carried out in such a manner that it detracts as little as 
possible from the historic building’s appearance. Although it may not be 
necessary in every preservation project, stabilization is nonetheless an in-
tegral part of preservation treatment; it is equally applicable, if circum-
stances warrant, for other treatments. 

2.1.2.4 Protect and maintain historic materials and features 

After identifying those materials and features that are important and must 
be retained in the process of preservation work, then the goals of pro-
tecting and maintaining them are addressed. Protection generally in-
volves the least degree of intervention and is preparatory to other work. 
For example, protection includes the maintenance of historic materials 
through treatments such as rust removal, caulking, limited paint removal, 
and re-application of protective coatings; the cyclical cleaning of roof gut-
ter systems; or installation of fencing, alarm systems, and other temporary 
protective measures. Although a historic building will usually require more 
extensive work, an overall evaluation of its physical condition should al-
ways begin at this level.  

2.1.2.5 Repair (stabilize, consolidate, and conserve) historic materials and 
features 

Next, when the physical condition of the character-defining materials and 
features requires additional work, repairing by stabilizing, consolidat-
ing, and conserving is recommended. Preservation strives to retain exist-
ing materials and features while employing as little new material as 
possible. Consequently, guidance for repairing a historic material, such as 
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masonry, again begins with the least degree of intervention possible such 
as strengthening fragile materials through consolidation, when appropri-
ate, and repointing with mortar of an appropriate strength. Repairing ma-
sonry as well as wood and architectural metal features may also include 
patching, splicing, or otherwise reinforcing them using recognized preser-
vation methods. Similarly, within the Preservation treatment, portions of a 
historic structural system could be reinforced using contemporary materi-
als such as steel rods. All work should be physically and visually compati-
ble, identifiable upon close inspection and documented for future 
research.  

2.1.2.6 Limited replacement in-kind of extensively deteriorated portions of 
historic features 

If repair by stabilization, consolidation, and conservation proves inade-
quate, the next level of intervention involves the limited replacement 
in-kind of extensively deteriorated or missing parts of features when 
there are surviving prototypes (for example, brackets, dentils, steps, plas-
ter, or portions of slate or tile roofing). The replacement material needs to 
match the old both physically and visually, i.e., wood with wood, etc. Thus, 
with the exception of hidden structural reinforcement and new mechanical 
systems components, substitute materials are not appropriate in preser-
vation treatment. Again, it is important that all new material be identified 
and properly documented for future research. If prominent features are 
missing, such as an interior staircase, exterior cornice, or a roof dormer, 
then a rehabilitation or restoration treatment may be more appropriate. 

2.1.2.7 Energy efficiency/accessibility considerations and health and safety 
code considerations 

These sections of the preservation guidance address work done to meet 
accessibility requirements and health and life-safety requirements. This 
work may be an important aspect of preservation projects, and it, too, 
must be assessed for its potential negative impact on the building’s charac-
ter. For this reason, particular care must be taken not to obscure, damage, 
or destroy character-defining materials or features in the process of under-
taking work to meet code requirements. 
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2.1.2.8 Sustainability  

Sustainability should be addressed as part of a Preservation project. Good 
preservation practice is often synonymous with sustainability. Existing en-
ergy-efficient features should be retained and repaired. New sustainability 
treatments should generally be limited to updating existing features and 
systems to have the least impact on the historic character of the building. 

The topic of sustainability is addressed in detail in The Secretary of the In-
terior’s Standards for Rehabilitation & Illustrated Guidelines on Sustain-
ability for Rehabilitating Historic Buildings (Grimmer et al. 2011). 
Although specifically developed for the treatment Rehabilitation, the illus-
trated Sustainability Guidelines can be used to help guide the other treat-
ments.  

2.1.3 Preservation as a treatment 

When the property’s distinctive materials, features, and spaces are essen-
tially intact and thus convey the historic significance without extensive re-
pair or replacement; when depiction at a particular time period is not 
appropriate; and when a continuing or new use does not require additions 
or extensive alterations, preservation may be considered as a treatment. 
Prior to undertaking work, a documentation plan for preservation should 
be developed.  

This report’s contents—investigating the maintenance issues, concerns, 
and needs of the USMMA historic buildings—has been determined to be a 
preservation maintenance project. By its definition, this includes cyclical 
maintenance planning. The information gathered from the building survey 
directs the prioritization process for preservation maintenance work tasks 
(recommended treatments). 

Recommendations in this report address the actual condition of the his-
toric buildings and present recommended treatments to maintain the 
structure for 5–10 years. Certain treatments will inherently have a service 
life that will exceed 5–10 years if maintained in good condition.  

It is important to maintain a clear understanding of the treatment. The 
NPS guidance, Cultural Resource Management Guideline (NPS 1998) de-
fines preservation maintenance as follows: 
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Action to mitigate wear and deterioration of a historic property without 

altering its historic character by protecting its condition, repairing when 

its condition warrants with the least degree of intervention including lim-

ited replacement in-kind, replacing an entire feature in-kind when the 

level of deterioration or damage of materials precludes repair, and stabi-

lization to protect damaged materials and features from additional dam-

age.  

Types of preservation maintenance are as follows: 

• Housekeeping is the removal of undesirable deposits of soil in ways 
that minimize harm to the surfaces treated, repeated at short inter-
vals so that the gentlest and least radical methods can be used. 

• Routine maintenance usually consists of service activities such as 
tightening, adjusting, oiling, or pruning, etc. 

• Cyclic maintenance is maintenance performed less frequently than 
annually and it usually involves replacement or at least mending of 
material. 

• Stabilization is action to render an unsafe, damaged, or deteriorated 
property as stable while retaining its present form. 

2.2 Rehabilitation standards and guidelines7 

Rehabilitation is “the process of returning a property to a state of utility, 
through repair or alteration, which makes possible an efficient contempo-
rary use while preserving those portions and features of the property, 
which are significant to its historic, architectural, and cultural values.” 

2.2.1 Standards for rehabilitation 

The Secretary’s Standards for Rehabilitation are widely used to guide fed-
eral agencies in carrying out historic preservation responsibilities for prop-
erties under federal ownership or control. The standards are listed on the 
website as follows: 

                                                                 

7This text is excerpted from “Rehabilitation as a Treatment,” from the NPS Technical Preservation Ser-
vices website: https://www.nps.gov/tps/standards/rehabilitation/rehab/stand.htm.   

https://www.nps.gov/tps/standards/rehabilitation/rehab/stand.htm


ERDC/CERL SR-18-6, Vol. 1  16 

1. A property will be used as it was historically or be given a new use 
that requires minimal change to its distinctive materials, features, 
spaces, and spatial relationships. 

2. The historic character of a property will be retained and preserved. 
The removal of distinctive materials or alterations of features, 
spaces, and spatial relationships that characterize a property will be 
avoided. 

3. Each property will be recognized as a physical record of time, place, 
and use. Changes that create a false sense of historical develop-
ment, such as adding conjectural features or elements from other 
historic properties, will not be undertaken.  

4. Changes to a property that have acquired historical significance in 
their own right will be retained and preserved. 

5. Distinctive materials, features, finishes and construction techniques 
or examples of craftsmanship that characterize a property will be 
preserved.  

6. Deteriorated historic features will be repaired rather than replaced. 
Where the severity of deterioration requires replacement of a dis-
tinctive feature, the new feature will match the old in design, color, 
texture, and where possible, materials. Replacement of missing fea-
tures will be substantiated by documentary and physical evidence.  

7. Chemical or physical treatments, if appropriate, will be undertaken 
using the gentlest means possible. Treatments that cause damage to 
historic materials will not be used.  

8. Archeological resources will be protected and preserved in place. If 
such resources must be disturbed, mitigation measures will be un-
dertaken through consultation with the New York (NY) State His-
toric Preservation Office (SHPO).  

9. New addition, exterior alteration, or related new construction will 
not destroy historic materials, features, and spatial relationships 
that characterize the property. The new work shall be differentiated 
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from the old and will be compatible with the historic materials, fea-
tures, size, scale and proportion, and massing to protect the integ-
rity of the property and its environment.  

10. New additions and adjacent or related new construction will be un-
dertaken in such a manner that, if removed in the future, the essen-
tial form and integrity of the historic property and its environment 
would be unimpaired.  

2.2.2 Guidelines for rehabilitation 

2.2.2.1 Choosing rehabilitation as a treatment 

In Rehabilitation, historic building materials and character-defining 
features are protected and maintained as they are in the treatment of 
Preservation; however, an assumption is made prior to work that existing 
historic fabric has become damaged or deteriorated over time and, as a re-
sult, more repair and replacement will be required. Thus, latitude is given 
in the guidance chapter, “Standards for Rehabilitation and Guidelines for 
Rehabilitating Historic Buildings” (Grimmer 2017, 75–162) to replace ex-
tensively deteriorated, damaged, or missing features by using either tradi-
tional or substitute materials. Of the four treatments, only rehabilitation 
includes an opportunity to make possible an efficient contemporary use 
through alterations and additions.  

2.2.2.2 Identify, retain, and preserve historic materials and features 

Like preservation, guidance for rehabilitation treatment begins with rec-
ommendations to identify the form and detailing of those architectural 
materials and features that are important in defining the building’s his-
toric character and that must be retained to preserve that character. 
Therefore, guidance on identifying, retaining, and preserving char-
acter-defining features is always given first. The character of a historic 
building may be defined by the form and detailing of exterior materials 
such as masonry, wood, and metal; exterior features such as roofs, 
porches, and windows; interior materials such as plaster and paint; and 
interior features, such as moldings and stairways, room configuration, and 
spatial relationships, as well as structural and mechanical systems. 
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2.2.2.3 Protect and maintain historic materials and features 

After identifying those materials and features that are important and must 
be retained in the process of rehabilitation work, then protecting and 
maintaining them are addressed. Protection generally involves the least 
degree of intervention and is preparatory to other work. For example, pro-
tection includes the maintenance of historic material through treatments 
such as rust removal, caulking, limited paint removal, and re-application 
of protective coatings; the cyclical cleaning of roof gutter systems; or in-
stallation of fencing, alarm systems, and other temporary protective 
measures. Although a historic building will usually require more extensive 
work, an overall evaluation of its physical condition should always begin at 
this level. 

2.2.2.4 Repair historic materials and features 

Next, when the physical condition of character-defining materials and fea-
tures warrants addition work repairing is recommended. Rehabilitation 
guidance for the repair of historic materials such as masonry, wood, and 
architectural metals again begins with the least degree of intervention pos-
sible such as patching, piecing-in, splicing, consolidating, or otherwise re-
inforcing or upgrading them according to recognized preservation 
methods. Repairing also includes the limited replacement in-kind—or with 
compatible substitute material—of extensively deteriorated or missing 
parts of features when there are surviving prototypes (for example, brack-
ets, dentils, steps, plaster, or portions of slate or tile roofing). Although us-
ing the same kind of material is always the preferred option, substitute 
material is acceptable if the form and design as well as the substitute mate-
rial itself conveys the visual appearance of the remaining parts of the fea-
ture and finish.  

2.2.2.5 Replace deteriorated historic materials and features 

Following repair in the hierarchy, rehabilitation guidance is provided for 
replacing an entire character-defining feature with new material because 
the level of deterioration or damage of materials precludes repair (for ex-
ample, an exterior cornice; an interior staircase, or a complete porch or 
storefront). If the essential form and detailing are still evident so that the 
physical evidence can be used to reestablish the feature as an integral part 
of the rehabilitation, then its replacement is appropriate. Like the guid-
ance for repair, the preferred option is always replacement of the entire 
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feature in-kind, that is, with the same material. Because this approach may 
not always be technically or economically feasible, provisions are made to 
consider the use of a compatible substitute material. It should be noted 
that, while the NPS guidelines recommend replacement of an entire char-
acter-defining feature that is extensively deteriorated, they never recom-
mend the removal and replacement with new material for a feature that—
although damaged or deteriorated—could reasonably be repaired and thus 
preserved.  

2.2.2.6 Design for the replacement of missing historic features 

When an entire interior or exterior feature is missing (for example, an en-
trance or cast iron façade; or a principal staircase), it no longer plays a role 
in physically defining the historic character of the building unless it can be 
accurately recovered in form and detailing through the process of carefully 
documenting the historical appearance. Although accepting the loss is one 
possibility, where an important architectural feature is missing, its re-
placement is always recommended in the rehabilitation guidelines as the 
first or preferred course of action. Thus, if adequate historical, pictorial, 
and physical documentation exists to accurately reproduce the feature 
and, if it is desirable to re-establish the feature as part of the building’s his-
torical appearance, then designing and constructing a new feature based 
on such information is appropriate. However, a second acceptable option 
for the replacement feature is a new design that is compatible with the re-
maining character-defining features of the historic building. The new de-
sign should always take into account the size, scale, and material of the 
historic building itself and, most importantly, should be clearly differenti-
ated so that a false historical appearance is not created.  

2.2.2.7 Alterations or additions for a new use 

Some exterior and interior alterations to a historic building are generally 
needed to assure its continued use, but it is most important that such al-
terations do not radically change, obscure, or destroy character-defining 
spaces, materials, features, or finishes. Alterations may include providing 
additional parking space on an existing historic building site; cutting new 
entrances or windows on secondary elevations; inserting an additional 
floor; installing an entirely new mechanical system; or creating an atrium 
or light well. Alteration may also include the selective removal of buildings 
or other features of the environment or building site that are intrusive and 
therefore detract from the overall historic character. The construction of 
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an exterior addition to a historic building may seem to be essential for the 
new use, but the rehabilitation guidelines emphasize that such new addi-
tions should be avoided, if possible, and be considered only after it is de-
termined those needs cannot be met by altering secondary (i.e., 
noncharacter-defining) interior spaces. If, after a thorough evaluation of 
interior solutions, an exterior addition is still judged to be the only viable 
alternative, then the addition should be designed and constructed to be 
clearly differentiated from the historic building so that the character-de-
fining features are not radically changed, obscured, damaged, or de-
stroyed. Additions and alterations to historic buildings are referenced 
within specific sections of the Standards for Rehabilitation Guidelines 
such as Site, Roofs, Structural Systems, etc., but are addressed in detail on 
the NPS website within the section “New Additions to Historic Buildings.”8  

2.2.2.8 Energy efficiency/accessibility considerations and health and safety 
code considerations 

These sections of the guidance address work done to meet accessibility re-
quirements and health and safety code requirements or to improve 
energy efficiency with retrofitting measures. Although this type of work 
is quite often an important aspect of rehabilitation projects, it is usually 
not part of the overall process of protecting or repairing character-defining 
features; rather, such work is assessed for its potential negative impact on 
the building’s historic character. For this reason, particular care must be 
taken not to radically change, obscure, damage, or destroy character-de-
fining materials or features in the process of meeting code and energy re-
quirements. 

2.2.3 Rehabilitation as a treatment 

When repair and replacement of deteriorated features are necessary, when 
alterations or additions to the property are planned for a new or continued 
use, and when its depiction at a particular time is not appropriate, then 
Rehabilitation may be considered as a treatment (Grimmer 2017, 79). 
Prior to undertaking work, a documentation plan for rehabilitation should 
be developed.  

                                                                 

8 Online https://www.nps.gov/tps/standards/applying-rehabilitation/successful-rehab/additions.htm. 

https://www.nps.gov/tps/standards/applying-rehabilitation/successful-rehab/additions.htm
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2.3 Restoration standards and guidelines9 

Restoration is defined as the act or process of accurately depicting the 
form, features, and character of a property as it appeared at a particular 
period of time by means of the removal of features from other periods in 
its history and reconstruction of missing features from the restoration pe-
riod. The limited and sensitive upgrading of mechanical, electrical, and 
plumbing systems and other code-required work to make properties func-
tional is appropriate within a restoration project. 

2.3.1 Standards for restoration 

1. A property will be used as it was historically or be given a new use 
that interprets that property and its restoration period. 

2. Materials and features from the restoration period will be retained 
and preserved. The removal of materials or alteration of features, 
spaces and spatial relationships that characterize the period will not 
be undertaken. 

3. Each property will be recognized as a physical record of its time, 
place and use. Work needed to stabilize, consolidate and conserve 
materials and features from the restoration period will be physically 
and visually compatible, identifiable upon close inspection and 
properly documented for future research. 

4. Materials, features, spaces, and finishes that characterize other his-
torical periods will be documented prior to their alteration or re-
moval. 

5. Distinctive materials, features, finishes and construction techniques 
or examples of craftsmanship that characterize the restoration pe-
riod will be preserved. 

6. Deteriorated features from the restoration period will be repaired 
rather than replaced. Where the severity of deterioration requires 

                                                                 

9 This text is excerpted from “Restoration as a Treatment,” from the NPS Technical Preservation Services 
website: https://www.nps.gov/tps/standards/four-treatments/treatment-restoration.htm. 

https://www.nps.gov/tps/standards/four-treatments/treatment-restoration.htm
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replacement of a distinctive feature, the new feature will match the 
old in design, color, texture and, where possible, materials. 

7. Replacement of missing features from the restoration period will be 
substantiated by documentary and physical evidence. A false sense 
of history will not be created by adding conjectural features, fea-
tures from other properties, or by combining features that never ex-
isted together historically. 

8. Chemical or physical treatments, if appropriate, will be undertaken 
using the gentlest means possible. Treatments that cause damage to 
historic materials will not be used. 

9. Archeological resources affected by a project will be protected and 
preserved in place. If such resources must be disturbed, mitigation 
measures will be undertaken. 

10. Designs that were never executed historically will not be con-
structed. 

2.3.2 Guidelines for restoration 

2.3.2.1 Choosing restoration as a treatment 

Restoration is the treatment that should be followed when the expressed 
goal of the project is to make the building appear as it did at a particular—
and most significant—time in its history. The guidance provided in the 
“Restoration” chapter of Standards for Restoration and Guidelines for 
Restoring Historic Buildings (Grimmer 2017, 163–224) says to first iden-
tify the materials and features from the restoration period. After these ma-
terials and features have been identified, they should be maintained, 
protected, repaired, and replaced, when necessary. Unlike other treat-
ments in which most (if not all) the historic elements are retained, restora-
tion will likely include the removal of features from other periods. Missing 
features from the restoration period should be replaced, based on physical 
or historic documentation, with either the same or compatible substitute 
materials. Only those designs that can be documented as having been built 
should be re-created in a restoration project.  
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2.3.2.2 Identify, retain, and preserve materials and features from the 
restoration period 

The guidance for a restoration treatment begins with recommendations 
to identify the form and detailing of those architectural materials and fea-
tures that are significant to the restoration period as established by histori-
cal research and documentation. Therefore, guidance on identifying, 
retaining, and preserving features from the restoration period is always 
given first.  

2.3.2.3 Protect and maintain materials and features from the restoration 
period 

After identifying those materials and features from the restoration period 
that must be retained in the process of Restoration work, then protect-
ing and maintaining them are addressed. Protection generally involves 
the least degree of intervention and is preparatory to other work. Protec-
tion includes the maintenance of materials and features from the restora-
tion period as well as ensuring that the property is protected before and 
during restoration work. An overall evaluation of the physical condition of 
the features from the restoration period should always begin at this level.  

2.3.2.4 Repair (stabilize, consolidate, and conserve) materials and features 
from the restoration period 

Next, when the physical condition of restoration-period features requires 
additional work, then repair by stabilizing, consolidating, and conserving 
is recommended. Restoration guidance focuses on the preservation of 
those materials and features that are significant to the period. In Restora-
tion, repair may include the limited replacement in-kind or with a compat-
ible substitute material of extensively deteriorated or missing components 
of existing restoration-period features when there are surviving prototypes 
to use as a model. 

2.3.2.5 Replace extensively deteriorated features from the restoration period 

In Restoration, replacing an entire feature from the restoration period 
that is too deteriorated to repair, such as a porch, may be appropriate. To-
gether with documentary evidence, the form and detailing of the historic 
feature should be used as a model for the replacement. Using the same 
kind of material is preferred; however, compatible substitute material may 
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be considered. New work may have an unobtrusive date added to it to 
guide future research and treatment. 

2.3.2.6 Remove existing features from other historic periods 

Most buildings change over time, but the goal in Restoration is to depict 
the building as it appeared at its most significant time in history. Thus, it 
may involve removing or altering existing historic features that do not rep-
resent the restoration period. Prior to their alteration or removal, the ma-
terials, features, spaces, and finishes that characterize other historical 
periods should be documented to guide future research and treatment.  

2.3.2.7 Re-create missing features from the restoration period 

Most Restoration projects involve re-creating features that were sig-
nificant to the building during the restoration period, such as a porch, but 
which are now missing. Missing features to be replaced should be substan-
tiated by documentary and physical evidence to ensure the restoration is 
accurate. Using the same materials to depict lost features is always the 
preferred approach; however, using compatible substitute material is an 
acceptable alternative in Restoration because the goal of this treatment is 
to replicate the appearance of the historic building at a particular time.  

If documentary and physical evidence are not available to provide an accu-
rate recreation of missing features, then Rehabilitation treatment might be 
a better overall approach to project work.   

2.3.2.8 Code-required work for accessibility and life safety 

Sensitive solutions to meeting code requirements in a restoration project 
are an important part of protecting the building’s historic character. Work 
necessary to meet accessibility and life-safety requirements must be as-
sessed for its potential impact on the historic building as it is restored.  

2.3.2.9 Resilience to natural hazards 

Resilience to natural hazards should be addressed as part of a restoration 
project. A historic building may have existing characteristics or features 
that help to address or minimize the impacts of natural hazards. The se 
should always be used to best advantage when planning new adaptive 
treatments that have the least impact on the historic character of the 
building, its site, and setting.  



ERDC/CERL SR-18-6, Vol. 1  25 

2.3.2.10 Sustainability 

Sustainability should be addressed as part of a Restoration project. Good 
preservation practice is often synonymous with sustainability. Existing en-
ergy-efficient features should be retained and repaired. New sustainability 
treatments should generally be limited to updating existing features and 
systems to have the least impact on the historic character of the building. 

The topic of sustainability is addressed in detail in Grimmer et al. (2011). 
Although specifically developed for rehabilitation treatment, these Stand-
ards and Guidelines can be used to help direct other treatments.  

2.3.3 Restoration as a treatment 

When the property’s design, architectural, or historical significance during 
a particular time period outweighs the potential loss of extant materials, 
features, spaces, and finishes that characterize other historical periods, 
when there is substantial physical and documentary evidence for the work; 
and when contemporary alterations and additions are not planned, Res-
toration may be considered as a treatment. Prior to undertaking work, a 
particular time period (i.e., the restoration period) should be selected and 
justified, and a documentation plan for Restoration should be developed.  

2.4 Reconstruction standards and guidelines10 

Reconstruction is defined as the act or process of depicting, by means of 
new construction, the form, features, and detailing of a non-surviving site, 
landscape, building, structure, or object to replicate its appearance at a 
specific period of time and in its historic location. Reconstruction is differ-
ent from the other treatments in that it is undertaken where there are no 
visible historic materials extant or only a foundation remains. The Recon-
struction chapter of Standards for Reconstruction and Guidelines for Re-
constructing Historic Buildings (Grimmer 2017, 225-239) should be 
followed when it is necessary to re-create a nonsurviving building by using 
new material. Reconstructing a historic building should only be considered 
when there is accurate documentation on which to base the reconstruc-
tion.  

                                                                 

10 This text is excerpted from “Reconstruction as a Treatment,” from the NPS Technical Preservation Ser-
vices website: https://www.nps.gov/tps/standards/four-treatments/treatment-reconstruction.htm. 

https://www.nps.gov/tps/standards/four-treatments/treatment-reconstruction.htm
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2.4.1 Standards for reconstruction 

There are six standard for reconstruction, which are listed on the NPS 
webpage11 as follows: 

1. Reconstruction will be used to depict vanished or non-surviving 
portions of a property when documentary and physical evidence is 
available to permit accurate reconstruction with minimal conjecture 
and such reconstruction is essential to the public understanding of 
the property.  

2. Reconstruction of a landscape, building, structure, or object in its 
historic location will be preceded by a thorough archeological inves-
tigation to identify and evaluate those features and artifacts which 
are essential to an accurate reconstruction. If such resources must 
be disturbed, mitigation measures will be undertaken. 

3. Reconstruction will include measures to preserve any remaining 
historic materials, features, and spatial relationships. 

4. Reconstruction will be based on the accurate duplication of historic 
features and elements substantiated by documentary or physical ev-
idence rather than on conjectural designs or the availability of dif-
ferent features from other historic properties. A reconstructed 
property will re-create the appearance of the non-surviving historic 
property in materials, design, color, and texture. 

5. A reconstruction will be clearly identified as a contemporary re-cre-
ation. 

6. Designs that were never executed historically will not be con-
structed.  

2.4.2 Guidelines for reconstructing historic buildings 

Reconstruction is different from the other treatments in that it is under-
taken when there are often no visible historic materials extant or only a 

                                                                 

11 This text is excerpted from “Restoration as a Treatment,” from the NPS Technical Preservation Ser-
vices website: https://www.nps.gov/tps/standards/four-treatments/treatment-reconstruction.htm. 

https://www.nps.gov/tps/standards/four-treatments/treatment-reconstruction.htm
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foundation remains. Whereas Restoration treatment (NPS) provides guid-
ance on restoring historic building features, the section of Standards for 
Reconstruction and Guidelines for Reconstructing Historic Buildings re-
ferring to Reconstruction (Grimmer 2017, 225-239) should be followed 
when it is necessary to recreate a non-surviving building using new mate-
rial. But, like restoration, reconstruction also involves recreating a historic 
building which appears as it did at a particular—and at its most signifi-
cant—time in its history. Because of the potential for historical error in the 
absence of sound physical evidence, this treatment can be justified only 
rarely and, thus, is the least frequently undertaken of the four treatments. 
Reconstructing a historic building should only be considered when there is 
accurate documentation on which to base it. When only the appearance of 
the exterior of the building can be documented, it may be appropriate to 
reconstruct the exterior while designing a very simple, plain interior that 
does not attempt to appear historic or historically accurate. Signage and 
interpretative aids should make it clear to visitors that only the exterior of 
the building is a true reconstruction. Extant historic surface and subsur-
face materials should also be preserved. Finally, the reconstructed building 
must be clearly identified as a contemporary re-creation. 

2.4.2.1 Research and document historical significance 

The guidance for the treatment Reconstruction begins with research-
ing and documenting the building’s historical significance to deter-
mine whether its recreation is essential to the public understanding of the 
property. In some instances, reconstruction may not be necessary if there 
is historic building still exiting on the site or in a setting that can explain 
the history of the property. Justifying a reconstruction requires detailed 
physical and documentary evidence to minimize or eliminate conjecture 
and to ensure that the reconstruction is as accurate as possible. Only one 
period of significance is generally identified; a building—as it evolved—is 
rarely recreated. If research does not provide adequate documentation for 
an accurate reconstruction, other interpretive methods should be consid-
ered, such as an explanatory marker.  

2.4.2.2 Investigate archeological resources 

Investigating archeological resources is the next area of guidance in the 
treatment Reconstruction. The purpose of archeological research is to 
identify any remaining features of the building, site, and setting that are 
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essential to an accurate recreation and must be reconstructed. Archeologi-
cal resources that are not essential to the reconstruction should be left in 
place. The archeological findings, together with archival documentation, 
should be used to replicate the design, materials, and plan of the historic 
building.  

2.4.2.3 Identify, protect, and preserve extant historic features 

Closely aligned with archeological research, recommendations are given 
for identifying, protecting, and preserving extant features of the 
historic building. It is never appropriate to base a Reconstruction upon 
conjectural designs or on features from other buildings. Any remaining 
historic materials and features should be retained and incorporated into 
the reconstruction when feasible. Both the historic and new materials 
should be documented to assist in interpretation.  

2.4.2.4 Reconstruction of non-surviving building and site 

After the research and documentation phases, guidance is given for Re-
construction work itself. Exterior and interior features are addressed in 
general, always emphasizing the need for accurate depiction (i.e., careful 
duplication of the appearance of historic materials and features for inter-
pretative purposes). While the use of traditional materials and finishes is 
always preferred, in some instances substitute materials may be used if 
they are able to convey the same appearance. Where non-visible features 
of the building are concerned, such as interior structural systems, contem-
porary materials and technology may be used. Recreating the features of 
the building site or setting based or archeological findings should also be 
an integral part of project work.  

2.4.2.5 Accessibility and life safety, natural hazards, and sustainability  

Whereas preservation, rehabilitation, and restoration treatments usually 
necessitate retrofitting to meet code requirements and to address other is-
sues (including natural hazards and sustainability), in this treatment it is 
assumed that the Reconstructed building will be essentially new con-
struction. Thus, code-required work treatments to reduce the potential im-
pact of natural hazards, and ensuring that the reconstructed building is as 
sustainable as possible should be considered during the design phase—
when appropriate to the particular Reconstruction project—so as not to 
negatively impact or detract from the reconstructed appearance of the 
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building, its site, and setting. The fact that the non-surviving building was 
located in a floodplain or another area especially vulnerable to the impact 
of natural hazards is crucial to consider when determining whether the 
building should be reconstructed.  

The topic of sustainability is addressed in detail in The Secretary of the In-
terior’s Standards for Rehabilitation & illustrated Guidelines on Sustain-
ability for Rehabilitating Historic Buildings. Although specifically 
developed for the treatment Rehabilitation, the Guidelines can be used to 
help guide other treatments.  

2.4.3 Reconstruction as a treatment 

When a contemporary depiction is required to understand and interpret a 
property’s historic value (including the re-creation of missing components 
in a historic district or site); when no other property with the same associ-
ative value has survived; and when sufficient historical documentation ex-
ists to ensure an accurate reproduction, Reconstruction may be 
considered as a treatment. Prior to undertaking work, a documentation 
plan for Reconstruction should be developed.  
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3 Exterior – Overview and Immediate 
Concerns 

The primary purpose of a property’s exterior envelope is to provide protec-
tion from the weather and other environmental elements; however for his-
toric preservation purposes, those same envelopes typically are what 
convey the design and age of a building, so they are essential components 
of the building’s character-defining features. 

All building materials deteriorate with age and exposure to the weather. 
Through routine inspection and cyclical maintenance, the useful life span 
of a building and its historic fabric will be greatly increased. Preventive 
maintenance involves regular inspection of those parts of the building that 
are most likely to develop problems. Having a checklist for each USMMA 
building is advised to help the USMMA CRM and maintenance depart-
ment identify and keep an accurate record or inventory of the building’s 
problems, to facilitate systematic repair and maintenance. Begin early in 
project planning to ensure that design scopes, qualifications, and budgets 
address preservation compliance requirements. 

Repair, renovation, and replacement of character-defining features to the 
contributing features to the USMMA historic district MUST be coordi-
nated with the NY SHPO. If a character-defining feature has been previ-
ously removed or replaced on the contributing building, prior to this 
report, and as future renovations occur, these need to be replaced with ele-
ments that replicate the original character-defining features of that build-
ing. Historic photographs found in Character-Defining Features of 
Contributing Buildings and Structures in the United States Merchant Ma-
rine Academy Historic District report (Smith, Enscore, and Tooker 2014a) 
will help guide this process, in coordination with the NY SHPO.  

Routine maintenance of properties will increase the performance and life 
span of materials. If maintained, original or historic materials are not 
likely to require future replacement, which makes sense in both an eco-
nomic and environmental sense. 
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3.1 Immediate concerns for exterior features 

Common causes of deterioration in historic structures can include: insuffi-
cient exterior maintenance; water infiltration; vegetation, animal, bird, or 
insect infestations; pollution; freeze/thaw period; or foundational/struc-
tural issues.  

3.1.1 Concrete elements (see Vol. 2) 

Deterioration of concrete can be caused by environmental factors, inferior 
materials, poor workmanship, inherent structural design defects, and in-
adequate maintenance.  

The following points should be noted in the management and preservation 
of historic concrete elements:  

• Environmental factors are a principal source of concrete deterioration. 
Concrete absorbs moisture readily, and this fact is particularly trouble-
some in regions of recurrent freeze-thaw cycles. Freezing water pro-
duces expansive pressure in the cement paste or in nondurable 
aggregates.  

• The most common cause of deterioration of concrete is improper repair 
of cracks that then allow water infiltration into the structure of the con-
crete. 

• Improper maintenance of historic buildings can cause long-term dete-
rioration of concrete. Water is a principal source of damage to historic 
concrete, and prolonged exposure to it can cause serious problems.  

• Potential sources of building damage can come from unrepaired roof or 
plumbing leaks; leaks through exterior cladding; broken or damaged 

NOTE: Maintenance manuals such as those produced as part of this re-
port are a general guide for the historic materials used throughout the 
USMMA. Do not assume that because a particular building or a partic-
ular material on a building is not mentioned in these manuals that the 
material in need of maintenance or repair does not need to follow the 
Standards. 
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gutters; damaged, misaligned, or missing downspouts; and unchecked 
absorption of water from damp earth. 

3.1.2 Wood elements (see Vol. 3) 

The following points should be noted in the management and preservation 
of historic wood elements:  

• The deterioration of wood is particularly affected by environmental in-
fluences such as moisture, humidity, sunlight, wind, insects, vegeta-
tion, mold, and lack of maintenance through painting, staining, and 
crack repair.  

• A regular program of repair and maintenance on the wood elements 
can slow the rate of wood deterioration dramatically. When damage 
has already occurred, the use of proper rehabilitation techniques can 
help restore the wood element’s integrity and historic character. 

3.1.3 Brick elements (see Vol. 4) 

The following points should be noted in the management and preservation 
of historic brick elements:  

• The three most common source causes of for deterioration of historic 
brick masonry are (1) prolonged exposure to water, usually due to im-
proper roof drainage; (2) spalling, due to the use of excessively hard re-
pointing mortars; and (3) exposure to moisture and salts at grade.  

• Signs of deterioration include: (a) rust staining from concealed fasten-
ers, (b) white surface staining or build-up due to the mitigation of salts, 
(c) cracking and spalling of brick due to water or excessively hard mor-
tar installed during previous repointing efforts, (d) pitting of the softer 
rubbed bricks, and (e) crazing of the glazed brick headers. 

• Overall care should be taken to protect the original brick and mortar. 
Where brick masonry is extremely deteriorated, replacement in-kind 
must occur. Care must be used to select sound and matching bricks for 
all repairs. Specialty brick is available from a variety of sources, and ef-
forts to identify matching brick units should be required. 
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3.1.4 Metal elements (see Vol. 5) 

The use of metal features can be an important character-defining feature. 
If properly maintained, metal features can last for centuries; however, im-
proper maintenance and repair can quickly result in deterioration.  

The following points should be noted in the management and preservation 
of historic metal elements:  

• Iron oxidizes (rusts) quickly when exposed to air and moisture. When 
pollutants are present (as in many urban environments), the amount of 
moisture in the air required to begin oxidation is lowered, which means 
that proper care of ironwork is critical in urban environments.  

• Where deterioration has already occurred, proper rehabilitation tech-
niques can be used to restore the historic character of the metal.  

• Use the gentlest means possible when cleaning metal features to avoid 
damaging the historic finish.  

3.1.5 Roofing elements (see Vol. 6) 

Historic roofing materials are distinguishing elements of a building, defin-
ing overall style, and reflecting the age and design of the property. As with 
all historic materials, emphasis should be on retention and repair. How-
ever, at USMMA, the majority of the roofs that need the most repair and 
maintenance attention are the hidden, built-up roofs on the 1940s con-
crete block buildings. It is of the utmost importance that these roofs be 
fixed in such a way that water does not infiltrate into the parapet walls and 
concrete block structure.  

The following points should be noted in the management and preservation 
of historic roofing elements:  

• Water penetration, improper installation of gutters and downspouts, 
and water splashing onto walls from surrounding hard surfaces are 
causing much of the other historic material failures of these buildings.  

• Roofing types on the USMMA historic buildings include clay tile, slate 
tiles, asphalt shingles, metal, and built-up asphalt roofs. Each element 
has its own immediate concerns.  
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• The best course of action for maintaining a roof is periodic inspection 
and repair.  

• Gutter and flashing failure plus lack of proper maintenance is often the 
culprit in a leaky roof. USMMA maintenance personnel should care-
fully examine gutters, leaders, valleys, and flashing before determining 
that wholesale roof replacement is necessary. Any repairs at these areas 
should be made using materials and techniques to last for the long 
term and not as a short-term “fix.” 

3.1.6 Stucco elements (see Vol. 7) 

The following points should be noted in the management and preservation 
of historic stucco elements:  

• Stucco applied to an exterior wall is intended to function as a water-
tight surface. Unless maintained, rainwater will penetrate open joints 
and cracks that may appear over time.  

• Stucco is particularly susceptible to water damage, which in turn will 
cause the stucco to lose its bond and pull away from its substrate. 

3.1.7 Mechanical systems elements (see Vol. 8) 

The following points should be noted in the management and preservation 
of historic mechanical systems:  

• The unique details of historic exterior lighting embodied in historical 
architectural features contribute to the overall character of a building.  

o Preserve historic light fixtures in place and maintain them through 
regular cleaning and repair as needed. 

o Consider rewiring historic fixtures as necessary to extend their life 
span versus replacing the historic fixture. 

• There are several individual air conditioners that are set within win-
dows and through exterior walls of the USMMA historic buildings. This 
arrangement can be visually as well as physically damaging to the 
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building. Problems that arise from the units’ placement are water infil-
tration, staining on the historic exterior material, and deterioration of 
window elements such as sills and sashes. 

3.1.8 Landscape vegetation 

The landscape of the USMMA is contributing to the historic district (see 
Tooker and Smith 2018). However, landscape vegetation and its watering 
needs can be a significant threat to historic building materials.  

The following points should be noted in the management and preservation 
of historic landscape vegetation:  

• There should always be spacing of at least one foot between vegetation 
and building materials to allow proper airflow; this spacing applies to 
groundcovers, shrubs, and tree branches (Figure 2–Figure 8).  

• Unless called out as historic in the USMMA landscape manual (Tooker 
and Smith 2018), vines and creepers should not be allowed to attach 
and grow on the buildings (Figure 3–Figure 4 and Figure 6–Figure 8).  

• Ensure that water does not hit the historic materials on buildings dur-
ing irrigation of the landscape.  

• Landscape personnel should be instructed to keep lawnmowers and 
string trimmers at a safe distance from historic materials. 
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Figure 2. Shrubs are growing too close to the historic concrete block walls  
at Jones Hall (ERDC-CERL, 2015). 

 

Figure 3. Shrubs that are too close to historic concrete block walls at O'Hara Hall, and 
Virginia creeper that is growing up the wall needs to be removed (ERDC-CERL, 2015). 
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Figure 4. Weed trees and English ivy need to be removed from the side of O'Hara Hall 
(ERDC-CERL, 2015). 

 

Figure 5. Shrubs that are too close to the historic concrete block walls at Barry Hall 
(ERDC-CERL, 2015). 
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Figure 6. Ground vegetation growing too close to the base of the historic concrete 
walls at Delano Hall (ERDC-CERL, 2015). 

 

Figure 7. Vegetation growing too close to the historic stucco walls at Land Hall  
(ERDC-CERL, 2015). 
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Figure 8. Shrubs that are growing too close to the historic stucco walls at Melville Hall 
(ERDC-CERL, 2015). 

 

3.2 Guidelines, briefs, bulletins, and resources for general 
aspects of historic building exteriors 

In addition to the information contained in this manual, the authors have 
compiled the following federal resource publications (reproduced here for 
convenience, with links for online access given in References) to inform 
managers about standards, guidelines, and procedures for understanding 
architecture and caring for, preserving, and rehabilitating historic build-
ings with emphasis on historic exterior elements (see subsections 3.2.1–
3.2.5). 
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3.2.1 Maintaining the exterior (Park 2007 – Preservation Brief #47) 
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3.2.2 Identifying architectural character and visual aspects (Nelson 
1988, Preservation Brief #17) 
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3.2.3 Guidelines for painting interior and exterior surfaces (GSA 2017a) 
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3.2.4 Surface preparation for brick, metal, wood, and plaster (GSA 
2016a) 
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3.2.5 Routine building inspection checklist (GSA 2017b) 
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4 Interior – Overview and Immediate 
Concerns 

The interiors of the buildings at the USMMA range from having many 
character-defining features to some character-defining features to no char-
acter-defining features. The interiors of Wiley Hall (Figure 9–Figure 17) 
and the American Merchant Marine Museum (Barstow Mansion; Figure 
18–Figure 23) have the most character-defining features, and they need to 
be treated with the utmost care in consultation with the NY SHPO. The in-
teriors of the Mariner’s Memorial Chapel (Figure 24–Figure 26), Delano 
Hall (Figure 27–Figure 31), and O’Hara Hall have certain character-defin-
ing features that need to be preserved, while the dorms and classroom 
buildings do not have interior character-defining features. Please refer to 
Character-Defining Features of Contributing Buildings and Structures in 
the United States Merchant Marine Academy Historic District report 
(Smith, Enscore, and Adams 2014) to help guide this process, in coordina-
tion with the NY SHPO. 

Figure 9. The entrance hall in Wiley Hall (ERDC-CERL, 2013). 
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Figure 10. Main staircase in Wiley Hall (ERDC-CERL, 2013).  

 

Figure 11. Detail of dining room fireplace surround in Wiley Hall (ERDC-CERL, 2103). 
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Figure 12. Painted plaster ceiling in Wiley Hall with non-historic light fixture  
(ERDC-CERL, 2013). 

 

Figure 13. Painted plaster over concrete ceiling in the entrance hall at Wiley Hall 
(ERDC-CERL, 2013). 
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Figure 14. Terra cotta tile floor in Wiley Hall (ERDC-CERL, 2013).  
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Figure 15. Wood door and surround in Wiley Hall (ERDC-CERL, 2013).  
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Figure 16. One of the many original light fixtures in Wiley Hall (ERDC-CERL, 2013). 

 

Figure 17. One of the many character-defining bathrooms in Wiley Hall with original 
sink and tile (ERDC-CERL, 2013). 
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Figure 18. An original shower in Wiley Hall with original tile and fixtures  
(ERDC-CERL, 2013). 
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Figure 19. Entrance hall in the American Merchant Marine Museum (Barstow 
Mansion) (ERDC-CERL, 2013). 
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Figure 20. Painted plaster ceiling in the American Merchant Marine Museum 
(Barstow Mansion) (ERDC-CERL, 2013). 

 

Figure 21. Original light fixture in the American Merchant Marine Museum (Barstow 
Mansion) (ERDC-CERL, 2013). 
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Figure 22. One of the many character-defining bathrooms in the American Merchant 
Marine Museum (Barstow Mansion) with original Batchelder tile, sink, tub, and toilet 

(ERDC-CERL, 2013). 

 

Figure 23. Another of the many character-defining bathrooms in the American 
Merchant Marine Museum (Barstow Mansion) with original Batchelder tile, sink, tub, 

and toilet (ERDC-CERL, 2013). 
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Figure 24. Interior of the Mariner’s Memorial Chapel (ERDC-CERL, 2013).  

 

Figure 25. Detail of wood pews in the Mariner’s Memorial Chapel  
(ERDC-CERL, 2013). 
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Figure 26. Stained glass window in the Mariner’s Memorial Chapel  
(ERDC-CERL, 2013). 

 

Figure 27. Interior of Delano Hall (ERDC-CERL, 2013). 
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Figure 28. Mural in Delano Hall (ERDC-CERL, 2013). 

 

Figure 29. Light fixture in Delano Hall (ERDC-CERL, 2013).  
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4.1 Immediate concerns for interior features  

Generally, immediate concerns for historic interiors are due to subtle shift-
ing of the buildings and damage to certain decorative elements of the inte-
rior (Figure 30–Figure 31) due to age, water infiltration, past 
transformations of interior spaces to accommodate school and administra-
tive needs (Figure 32–Figure 33) and other environmental issues, plus a 
reduced need for many bathrooms that subsequently have been used for 
storage (Figure 34–Figure 35). Larger issues also exist, such as water in 
the basement and water damage to architectural elements (Figure 36 and 
Figure 37). 

Figure 30. Crack in the plaster over concrete ceiling in the entrance hall at Wiley Hall 
(ERDC-CERL, 2013). 

 

Figure 31. Damage to painted plaster ceiling (ERDC-CERL, 2013). 
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Figure 32. Use of bedrooms on the third floor of the American Merchant Marine 
Museum (Barstow Mansion) for storage purposes that possibly exceeds the live load 

capability of the structure (ERDC-CERL, 2013). 

 

Figure 33. Use of former veranda space in Wiley Hall for administration space  
(ERDC-CERL, 2013). 
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Figure 34. Use of bathrooms in Wiley Hall for storage space (ERDC-CERL, 2013). 

 

Figure 35. Use of some bathrooms in the American Merchant Marine Museum 
(Barstow Mansion) for storage purposes is potentially damaging the Batchelder tile 

(ERDC-CERL, 2013). 
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Figure 36. Water leak from steam system in basement of Wiley Hall  
(ERDC-CERL, 2013). 

 

Figure 37. Damage to plaster architectural element in the basement of Wiley Hall 
(ERDC-CERL, 2013). 
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4.2 Guidelines, briefs, bulletins, and sources for interior  

In addition to the information contained in this manual, the authors have 
compiled the following federal resource publications (reproduced here for 
convenience, with links for online access given in References) to inform 
managers about standards, guidelines, and procedures for understanding 
architecture, and caring for, preserving, and rehabilitating historic build-
ings with emphasis on historic interior features (see subsections 4.2.1–
4.2.12). 
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4.2.1 Identifying and preserving character-defining elements (Jandl 
1988 – Preservation Brief #18) 
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4.2.2 Repairing flat plaster walls and ceilings (MacDonald 1989 –
Preservation Brief #21)  
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4.2.3 Preserving ornamental plaster (Flaherty 1990 – Preservation Brief 
#23) 
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4.2.4 Guidelines for painting interiors (Chase 1992 – Preservation Brief 
#28) 
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4.2.5 Preserving ceramic tile floors (Grimmer and Conrad 1996 –
Preservation Brief #40) 
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4.2.6 Conserving decorative painting on plaster (GSA 2016b) 
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4.2.7 Patching hairline cracks in plaster (GSA 2015) 
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4.2.8 Patching small chips and cracks in plaster (GSA 2017c) 
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4.2.9 General maintenance for ceramic tile (GSA 2016c) 
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4.2.10 Stripping, staining, and polishing wood floors (GSA 2012) 
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4.2.11 Alteration guidelines for Interiors (GSA 2016d) 
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4.2.12 Excessive condensation in buildings (GSA 2016e) 
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4.3 Preservation and rehabilitation guidelines for interior 

According to the Standards for Preservation and Guidelines for Preserv-
ing Historic Buildings and The Secretary of Interior’s Standards for Re-
habilitation, the proper procedure is to respect the significance of the 
original materials and features, repair and retain them wherever possible, 
and replace them only when absolutely necessary (Grimmer 2017). 

The following recommendations for care of the historic interior features 
are to be thoroughly read and understood before a treatment is specified. 
The Standards for Preservation and Guidelines for Preserving Historic 
Buildings and The Secretary of Interior’s Standards for Rehabilitation, 
should also be consulted to determine the appropriateness of any treat-
ment.  

The following recommendations for care of a historic interior are to be 
thoroughly read and understood before a treatment is specified. Table 1 
(preservation) and Table 2 (rehabilitation) contain information excerpted 
from Grimmer (2017). Any related NPS or GSA guidelines should also be 
consulted to determine the appropriateness of any treatment. 
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Table 1. Preservation treatment for interior (Grimmer 2017, 60–62). 

 

(Table continues on next page.) 
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Table 2. Rehabilitation treatment for interior (Grimmer 2017, 128–136). 

 

(Table continues on next page.) 



ERDC/CERL SR-18-6, Vol. 1  176 

 

(Table continues on next page.) 
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4.4 Maintenance / management for interior 

All building materials deteriorate with age and exposure to the weather. 
Through routine inspection and cyclical maintenance, the useful life span 
of a building and its historic fabric will be greatly increased. Preventative 
maintenance involves regular inspection of those parts of the building that 
are most likely to get out of working order. It is advised to have a checklist 
per USMMA building to help the USMMA CRM and maintenance depart-
ment identify and keep an accurate record or inventory of the building’s 
problems to facilitate systematic repair and maintenance. 

Repair, renovation, and replacement of character-defining features to the 
contributing features to the USMMA historic district MUST be coordi-
nated with the NY SHPO. If a character-defining feature has been previ-
ously removed or replaced on the contributing building prior to this 
report, and as future renovations occur, these need to be replaced with ele-
ments that replicate the original character-defining features of that build-
ing. Historic photographs found in Character-Defining Features of 
Contributing Buildings and Structures in the United States Merchant Ma-
rine Academy Historic District report (Smith, Enscore, and Adams 2014) 
will help guide this process, in coordination with the NY SHPO.  

Historic features that characterize a building should always be protected 
from damage during rehabilitation work. The following steps should be 
taken for preservation of historic interiors: 

• Monitor interior walls for moisture or other potential problems. Look 
for movement in cracks, joints, and around windows and doors, and 
then try to establish whether the movement is seasonal in nature (e.g., 
related to shrinkage of wood during dry weather) or is a sign of an on-
going problem.  

• Prevent accelerated deterioration of mechanical systems by providing 
adequate ventilation of attics, crawlspaces, and cellars so that moisture 
problems are avoided.  

• Improve the energy efficiency of existing mechanical systems to help 
reduce the need for elaborate new equipment. As appropriate, consid-
eration should be given to installing storm windows, insulating attic 
crawl spaces, or adding awnings.  
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• Inspect the historic flooring materials for wear and tear. Repair as 
needed following the Standards and Guidelines. 

• Inspect plaster walls and ceilings for deterioration. Repair as needed 
following the Standards and Guidelines. 

• Inspect woodwork finishes for deterioration. Repair as needed follow-
ing the Standards and Guidelines. 

• Check windows for broken glass, sash ropes, and spring balances. Look 
for signs of condensation on windows. Repair as needed following the 
Standards and Guidelines. 

• Check doors for proper operation. Repair as needed following the 
Standards and Guidelines. 
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