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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. 

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 effort to put together a guide to proper maintenance and re-
pair of the historic elements at the U.S. Merchant Marine Academy has 
been divided into multiple volumes for ease of use by installation person-
nel. 

This is Volume 4 of 8, and it covers guidance for proper maintenance and 
repair of historic brick elements at USMMA.  

Please see Volume 1 for an overview of the project and the USMMA’s his-
toric context, an explanation of the Secretary of the Interior’s Standards 
and their application, and overviews and lists of immediate concerns for 
the USMMA’s historic exteriors and interiors. 

 

ADAM D. SMITH 
Project Manager  
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1 Brick Elements 

 

1.1 Brick walls 

1.1.1 Deterioration problems with historic brick 

Cracking is a term describing narrow fissures from 1/16 to ½ in. wide in a 
block of masonry. Cracking may result from a variety of conditions such as 
structural settlement of a building or too hard a repointing mortar, or it 
may be an inherent characteristic of the masonry itself (e.g., unfired 
brick). Small cracks within a single block of masonry may not be serious, 
but longer and wider cracks extending over a larger area may be indicative 
of structural problems and should be monitored (Grimmer 1984, 6). 

Crazing is the formation of a pattern of tiny cracks or crackles in a glaze. 
Unless the cracks visibly extend into the porous tile body beneath the 
glaze, crazing should not be regarded as highly serious material failure. It 
does; however, tend to increase the water absorption capability of the 
glazed unit. To date, no completely effective treatment has been developed 
for this condition (Grimmer 1984, 7). 

Efflorescence is a whitish haze of soluble salts on masonry generally 
caused by excessive “pulling” of soluble salts into the masonry and out 
through the surface. In addition, carbonates from lime mortar and air-
borne or water-deposited pollutants from the atmosphere may cause sul-
fates to be deposited on the surface of the masonry. Efflorescence itself 
may be more unsightly than harmful, but its presence on an older or his-
toric masonry building often serves as a warning by indicating that water 
has found a point of entry into the structure (Grimmer 1984, 11). 

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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Erosion is the wearing away of the surface, edge, corners, or carved details 
of masonry slowly and usually by the natural action of wind or windblown 
particles and water (Grimmer 1984, 12). 

Flaking is an early stage of peeling, exfoliation, delamination, or spalling 
and is best explained as the detachment of small, flat thin pieces of the 
outer layers of masonry from a larger piece. Flaking is usually caused by 
capillary moisture or freeze-thaw cycles that occur within the masonry 
(Grimmer 1984, 14). 

Pitting is the development or existence of small cavities in a masonry sur-
face which may be caused by the differential removal of individual compo-
nents of the masonry and may be the result of natural weathering or 
erosion of an inherently porous type of masonry. To date, no completely 
effective treatment has been developed for this condition (Grimmer 1984, 
17).  

1.1.2 Immediate concerns for brick walls 

Historic brick masonry is a durable product whose primary source of dete-
rioration is exposure to moisture and water. Historic bricks are generally 
softer than their modern counterparts, and the original mortars used with 
them were more flexible than those used currently. Original mortars had a 
high lime content which allowed the mortar to absorb cyclical movement 
of the structure, in particular at the critical movement times of freeze-
thaw.  

The three most common causes for deterioration of historic brick masonry 
are (1) prolonged exposure to water, usually due to improper roof drain-
age; (2) spalling, due to the use of excessively hard repointing mortars; 
and (3) exposure to moisture and salts at grade. Signs of deterioration in-
clude: (a) rust staining from concealed fasteners, (b) white surface staining 
or buildup due to the mitigation of salts, (c) cracking and spalling of brick 
due to water or excessively hard mortar installed during previous repoint-
ing 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 
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occur. Care must be used to select sound and matching bricks for all re-
pairs. Specialty brick is available from a variety of sources, and efforts to 
identify matching brick units should be required. 

The brick and mortar are evaluated by observing the following conditions 
and taking the following steps based on the observations: 

• Brick and mortar is structurally and architecturally intact 
(Figure 7). 

• Poor patch work over parts of the brick and mortar will need to 
be replaced (Figure 1). 

• Maintenance of the brick and mortar is needed for it to continue 
to function as designed. 

• Cracks need to be evaluated and assessed to determine the cause 
and severity of major cracks.  

• Major cracks need to be repaired to prevent moisture penetra-
tion. 

• Cracks need to be monitored on a regular basis.  

• Inappropriate brick replacement (not in-kind to the original) 
needs to be addressed (Figure 1).  

• Replacement bricks and mortar should be used if original bricks 
are too deteriorated or damaged; replacement should match the 
original in size, color, texture, and profile (Figure 1). 

• Repairs performed as necessary with materials that are like in 
appearance and mechanical properties. 

• Incorrect mortar or epoxy fill has been used, creating inappro-
priate repair (Figure 1). 

• Walls show efflorescence, a white powdery substance, leaching 
onto the surface of the brick walls (Figure 1–Figure 3). 
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• Efflorescence present on brick walls should be removed with the 
gentlest cleaning method per guidelines (Figure 1–Figure 3). 

• All gutters, downspouts, and other water run-off systems should 
be checked to appear in good repair and clear of debris (Figure 
3, Figure 4, and Figure 6). 

• Vegetation such as trees and shrubbery should be kept trimmed 
so that it is not touching brick walls (see Figure 3). 

• Stains and surface dirt of several types were identified on brick 
surfaces, so cleaning should be performed using the gentlest 
methods outlined in the guidelines (Figure 4, Figure 5, and Fig-
ure 6)  

• Biological growth needs to be removed from brick wall surfaces 
(Figure 6). 

• Painted brick needs to be cleaned according to the guidelines 
without damaging the painted brick (Figure 8). 

• Repainted brick needs to match the original in color and luster. 

• Any brick maintenance is to be executed by a qualified profes-
sional. 
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Figure 1. Inappropriate replacement bricks on the Mariners’ Chapel  
are outlined in red (ERDC-CERL, 2015).  

 

Figure 2. Efflorescence and surface dirt should be removed with gentlest cleaning 
method per guidelines (ERDC-CERL, 2015). 

 



ERDC/CERL SR-18-6, Vol. 4  6 

Figure 3. Efflorescence and surface dirt should be removed with gentlest cleaning 
method per guidelines [note here on the Mariners’ Chapel the efflorescence is more 
than likely due to the gap in the downspout that is highlighted here with red] (ERDC-

CERL, 2015). 

 

Figure 4. Staining should be removed with gentlest cleaning method per guidelines 
(ERDC-CERL, 2015). 
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Figure 5. Staining on brick should be removed with gentlest cleaning method per 
guidelines [note here on the Mariners’ Chapel the staining is due to the failure of the 

coating on the metal railing and a failure in the mortar/grout of the stone cap]  
(ERDC-CERL, 2015). 

 

Figure 6. Biological growth should be removed with gentlest cleaning method per 
guidelines, and downspouts should be installed and functioning properly  

(ERDC-CERL, 2015). 
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Figure 7. Example of a brick element where the foundation is failing, but it can be 
remediated by mudjacking the entry’s walls into alignment; this remediation should 

be a permanent fix [unless the failure was caused by water or animals]  
(ERDC-CERL, 2015). 

 

Figure 8. Painted brick should be monitored for cracking, peeling, and bubbling 
(ERDC-CERL, 2015). 
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1.1.3 Guidelines, briefs, bulletins, and sources for brick walls 

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 brick (see subsections 1.1.3.1–1.1.3.13). 
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1.1.3.1 Guidelines for evaluating the condition of brick masonry and mortar 
(GSA 2016a) 
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1.1.3.2 Removing and replacing deteriorated brick masonry (GSA 2017) 
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1.1.3.3 Monitoring and evaluating cracks in masonry (GSA 2016b) 
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1.1.3.4 Patching cracks in brick masonry (GSA 2018a) 
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1.1.3.5 Repointing mortar joints in historic masonry buildings – Preservation 
Brief #2 (Mack and Speweik, October 1998) 
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1.1.3.6 Preparing lime mortar for repointing masonry (GSA 2017b) 
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1.1.3.7 Repointing masonry using lime mortar (GSA 2018b) 
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1.1.3.8 General cleaning of brick masonry (GSA 2017c) 
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1.1.3.9 Dangers of abrasive cleaning – Preservation Brief #6 (Grimmer 1979) 
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1.1.3.10 Removing dirt from brick (GSA 2016c) 
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1.1.3.11 Removing salts/efflorescence (GSA 2016d) 
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1.1.3.12 Removing biological growth (GSA 2018c) 
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1.1.3.13 Chemically removing paint and repainting (GSA 2016e) 
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1.2 Brick chimneys 

The majority of the contributing houses in the USMMAHD have either one 
chimney or multiple brick chimneys, and most of them have been painted 
over the years.  

1.2.1 Immediate concerns for brick chimneys 

Overall care should be taken to protect the original brick and mortar. 
Where brick masonry is extremely deteriorated, in-kind replacement must 
occur. Care must be used to select sound and matching bricks for all re-
pairs. Specialty brick is available from a variety of sources, and efforts to 
identify matching brick units should be required of those doing the re-
placement work. 

The brick and mortar for chimneys are evaluated as follows (see Figure 9, 
Figure 10, and Figure 11): 

• The brick and mortar are structurally and architecturally intact. 

• Maintenance of the brick and mortar is needed for it to continue to 
function as it was designed. 

• Cracks need to be monitored on a regular basis.  
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• Replacement bricks are to be used only if bricks are too deteriorated or 
damaged, and mortar should match the original in size, color, texture, 
and profile (refer to Figure 1). 

• Painted bricks need to be cleaned according to the guidelines so that 
cleaning does not damage the painted brick (refer to Figure 8). 

• Repainted brick needs to match the original paint in color and luster. 

• Any brick maintenance is to be executed by a qualified professional. 

Figure 9. Inspect and repair brick chimneys as needed (ERDC-CERL, 2015). 

 



ERDC/CERL SR-18-6, Vol. 4  80 

Figure 10. Painted brick chimneys should be monitored for cracking, peeling, and 
bubbling (ERDC-CERL, 2015). 

 

Figure 11. Painted brick chimney on Quarters A (Neiley house) should be monitored 
for cracking, peeling, and bubbling (ERDC-CERL, 2013). 
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1.2.1 Guidelines, briefs, bulletins, and sources for brick chimneys  

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 brick (refer to subsections 1.1.3.1–1.1.3.13). 

1.3 Preservation and rehabilitation guidelines for brick  

According to The Secretary of the Interior's Standards for the Treatment 
of Historic Properties with Guidelines for Preserving, Rehabilitating, Re-
storing & Reconstructing Historic Buildings, the proper procedure for 
preservation and rehabilitation is to respect the significance of the original 
materials and features, repair and retain them wherever possible, and re-
place them only when absolutely necessary (Grimmer 2017) . 

The following recommendations for care of historic brick elements 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 brick (Grimmer 2017, 31–36).  

 

(Table continues on next page.) 

Preservation Treatment for Brick 
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Table 2. Rehabilitation treatment for brick (Grimmer 2017, 82–87). 

 

(Table continues on next page.) 

Rehabilitation Treatment for Brick 
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(Table continues on next page.) 
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1.4 Maintenance / management for brick  

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 
USMMA historic district, such as historic brick, MUST be coordinated 
with the NY SHPO. If a character-defining feature has been previously re-
moved or replaced on the contributing building, prior to this report, and as 
future renovations occur, these need to be replaced with elements that 
replicate the original character-defining features of that building. Historic 
photographs found in Character-Defining Features of Contributing Build-
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ings and Structures in the United States Merchant Marine Academy His-
toric District report (Smith, Enscore, and Adams, August 2014) will help 
guide this process in coordination with the NY SHPO.  

Water damage is caused by one of two conditions: splash back or rising 
damp. In splash back, the continually of rain beating against the brick 
soaks into the mortar, causing the mortar joints or the bricks to crack. 
Rising damp results when ground water seeps up from below, leaving 
behind what is called a tide line. The moisture above the tide line will 
eventually evaporate, but the salt crystals that remain will, over time, 
cause the bricks and mortar to break down. Freezing and thawing cycles 
can accelerate damage to water-soaked bricks, so repairing problems early 
will prevent more extensive repairs in the future. Look for water damage 
on an annual basis, and budget for some possible repointing every five to 
ten years.  

Repointing is necessary in places where the mortar joints have become soft 
or the mortar itself is cracked or damaged. The damaged mortar is 
removed carefully following guidelines and standards so as not to disturb 
the surrounding brickwork. Make sure that the mortar matches the 
original in strength, composition, color, and texture and duplicate the old 
mortar joints in width and in joint profile. 

The cleaning of masonry should follow the guidelines and standards. Clean 
masonry only when necessary to halt deterioration or remove heavy 
soiling. It is highly recommended to only clean masonry surfaces using the 
gentlest method possible, such as low-pressure water and detergents.  
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