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FOREWORD

The Navy has a responsibility to develop appropriate plans for maintenance of
historic resources and provide documentation for alteration or disposal of these resour-
ces. Each shore activity must ensure that the legal requirements of historic resource
preservation programs and the spirit of those requirements are met for all existing and
potential historic resour ces.

This manual is provided to help all shore activities protect the historic properties
they own or control. Activities are required to establish and implement a program to
identify, inventory, and nominate to the Secretary of the Interior every resource that ap-
pearsto meet the digibility criteria for listing on the National Register of Historic
Places. Activities are required to see that their historic resources are not inadvertently
sold, demolished, moved, substantially altered, or allowed to deteriorate significantly.

Additional information or suggestions that will improve this manual are invited
and should be submitted through appropriate charnels to the Naval Facilities Engineer -
ing Command, (Attention: Code 20Y), 200 Stovall Street, Alexandria, VA 22332-2300.

This publication has been reviewed in accordance with the Secretary of the Navy
Instruction 5600.16A and is certified as an official publication of the Naval Facilities En-

gineering Command.
MM

E.R.HAMM

CAPTAIN, CEC, U.S. Navy

Assistant Commander for

Public Works Centers and Departments






ABSTRACT

This publication provides a working awar eness of historic preservation policies and
proceduresto be followed by Navy activities. The primary focus isto provide Navy
Public Works personnel with the necessary information for properly identifying, preserv-
ing, and maintaining historic resour ces.
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CHAPTER 1. | NTRODUCTI ON

1.1 PURPOSE AND RESPONSI BI LITY. The purpose of this nmanual is to
provi de a wor ki ng awareness of historic preservation_policies and
procedures to be followed by U S. Navy activities. The primary
focus is to provide Navy Public Wrks personnel with the
necessary information for properl¥ i dentifying, Preserying, and
mai ntai ning historic resources. his manual w Il provide

gui dance on statutes, |aws, and regulations fromfederal and
state offices, attenpting to coordinate the sonetinmes confusing
interrel ationshi ps anong federal, state, and l|ocal requirenents.
This informati on shoul d be used as a guide for appropriate

cul tural resources managemnent.

1.2 RESPONSI BLE PARTI Cl PANTS ( NAVY).

1.2.1 Chief of Naval Qperations (CNQ . CNO, through OP-44E
I's responsible for providing policy and procedural guidance for
t he Navy-w de Historic and Archeol ogi cal Resources Protection
(HARP) Program

1.2.2@m1&ndgL_hlasLaJ_Ea§j_Lm_es_EngLngﬁu_m3M
(NAVFACENGCOM . NAVFACENGCOM i s the technical advisor to CNO for

historic resource issues. Additionally, NAVFACENGCOM is
responsi ble for coordinating with | ocal comrands to ensure
conpliance with historic resource preservation prograns. This
includes validating MIlitary Construction, Navy (MLCON ,
documentation that affects current or potential historic or
archeol ogi cal sites and coordinating wth federal and/or state
agencies, as appropriate.

1.2.3 En?i neering Field Division (EFD) The NAVFAC EFDs are
responsible for working with field activities to ensure |egal
conpliance with historic resource preservation programs. In
doing so, they are often the |iaison between activities and
federal and state agencies. EFDs are also the custodians of the
Naval Facilities Assets Data Base (NFADB), which is the Navy-w de
Iiﬁting of resources of (or potentially of) historic or cultura
val ue.

1.2.4 Public Wrks Centers (PWC)/Public Wrks Departments

As technical representatives to activity Commandi ng

Icers, PWCs and PWDs devel op appropriate plans for maintenance
of historic resources and provide docunmentation for alteration or
di sposal of these resources. PWCs and PWs nust be know edgeabl e
of historic preservation Bolicies and requirements so that
adequat e information can be passed to EFDs or NAVFACENGCOM f or
t he managenent of historic resources and preparation of ﬁroiect
docunentation. The activity, through famliarity with the |ocal

1-1




historical resources, is the prinme advocate for front |ine
historic and archeol ogi cal resource managenent.

1.2.5 Shore Activity. The activity is the first |line of
responsibility in the identification and preservation of historic
resources. The activity Cbnnandin? Oficer is personaIIK
responsible for ensuring that the [egal requirenents of historic
resource preservation prograns and the spirit of those
requirements are nmet for all existing and potential historic
resources under his jurisdiction

1.3 RESPONSI BLE PARTI Cl PANTS ( NON- NAVY) .

1.3.1 Departnent of the Interior (DO). Wthin DO, the
National Park Service (NPS) is responsible for administering
historic and cultural resource progranms, such as the National
Regi ster of Historic Places. An activity should use published
NPS standards for maintenance and repair (or “rehabilitation” in
preservationist’s terms) of historic resources. The Navy is not
in the business of “restoring” historic facilities. NPS also
provi des interagency archeol ogical services that can be called
upon by NAVFAC and 1ts EFDs in providing assistance to shore
activities.

1.3.2 Advisory Council on Hstoric Preservation (ACH) . The
ACHP advi ses the President and Congress on historic preservation
I ssues. The National Hi storic Preservation Act of 1966, anended
in 1980, created this independent agency, which reviews Navy
proj ects that naﬁ affect resources currently listed or eligible
for listing on the National Register of H storic Places. The
ACHP'S review normal ly follows coordination with the State
Hi storic Preservation Oficer (SHPO.

1.3.3 State Historic Preservation Officer. The SHPO is
aﬁpointed by the governor of each state or U S. territory to be
the technical and adm nistrative point of contact for historic
preservation issues within the state. This applies to federa
properties as well as state or territory properties. The SHPO is
al so avail able for advice and consultation on historic
preservation issues. Coordination with the SHPO early in the
planning process will mtigate delays in review. The Navy may
I nvol ve the SHPO in the technical process of selecting experts
and preparing scopes of work. The SHPO should be involved in any
project that may affect a current or potential National Register

property.

1.3.4 Environnental Protection Agency (EPA) . The National
Environmental Policy Act of 1969 was established to ensure the
protection and enhancenent of the environnent. Through the act,
EPA recognizes its part in ensuring preservation of the historic,
cultural, and natural aspects of our national heritage.

1-2



1.3.5 Native Anericans and Qther Interested Publics. Section
106 of the National Hi storic Preservation Act requires the Navy
to take into account the interests of certain other organizations
and persons when planning activities that may affect historic

properties. It is necessary to notify and seek information from
such groups or persons and to allow themthe opportunity to
participate in the Section 106 review process. I'n particular,

| ndi an tribes and other Native Anericans often have concerns in
historic preservation issues that extend beyond the |ands they
currently own (for instance, the interest of a relocated tribe in
its ancestral honeland or the interest of a tribe in |ands_near

its reservation that are no longer in Indian ownership) . The
SHPO shoul d be asked-for help in identifying such issues and
groups. In addition, the Native American G ave Protection and

Repatriation Act of 1990 (NAGPRA) establishes that |ndian and
Native Hawaiian artifacts and human remains that are discovered
in the course of Navy activities are the property of the cultura
groug concerned. They nust be properly inventoried and cared for
by the Navy and returned to the cultural group concerned, if
their return is requested. Advanced planning and coordination
with Native Anerican groups is essential to avoid or mnimze
work stoppages in such situations. Unless a Prior agreenment has

artifacts are associated, NAGPRA requires an immediate work
stoppage of thirty days duration.

1.3.6 Local and Regional Preservation Associations. Loca
and regi onal associations can have a great deal of influence on
historic preservation activities in their area. Wile they are
not regul ating bodies, they can direct public sentinent relative
to any preservation projects within their jurisdiction
Therefore, it is beneficial to the Navy to work with |oca
associations, as well as federal and state agencies, when
pl anning projects that may affect historic resources.

1.4 PROCESS AND ACTIVITY RESPONSIBILITIES. Al federal agencies
are required by the National Historic Preservation Act (NHPA) of
1966, as anended in 1980, to protect the historic properties they
own or control. Agencies are required to have and follow a
programto identify, inventorK, and nom nate to the SecretarY of
the Interior every resource that appears to neet the eligibility
criteria for listing on the National Register of Hstoric Places.
Agencies are required to see that their historic resources are
not inadvertently sold, denolished, noved, substantially altered,
or allowed to deteriorate significantly.

At the earliest stages of Planning, the Navy is expected to “take
into account” any potential effects on its historic properties.
The Navy provides to the ACHP for coment all plans, projects, or
prograns that are likely to affect resources |isted or eligible
for listing on the National Register
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In order to neet these requirenents, the Navy:

0

Performs overview surveys to determ ne where and what
sort of cultural and historic resources it has;

Follows up, if necessary, with detailed surveys to gather
basic data on the cultural resources it has | ocated;

Organizes the data into inventories in order to evaluate,
in consultation with the SHPO, the significance of the
cul tural resources;

Seeks a determ nation of eligibility for listing on the
National Register;

Nom nates properties to the National Register

Studies the potential effect of any proposed undertakings
on National Register properties;

Submts its findings to the SHPO and the ACHP, as
appropriate; and

Carries out, nodifies, or abandons the proposed

undert aki ng and executes any required mtigation
procedur es.
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CHAPTER 2. H STORIC AND ARCHEOLOG CAL RESOURCES MANAGEMENT

2.1 THE NATIONAL REG STER OF HI STORIC PLACES. The Nationa

Regi ster of Historic Places is the official list of the nation’s
cultural resources that are considered worthy of preservation
This list is constantly growing as nore properties are identified
t hat have the kinds of historical, architectural, cultural, or
engi neering significance in American history that makes them
eligible for listing. The Navy's preservation activities are
based on identifying and protecting the cultural resources under
its control that are either listed on the National Register or
eligible for listing.

2.1.1 Eligibility. Wen does “old” become “historic”? The
Nati onal Park Service has developed a strict set of criteria that
define the buildings, districts, structures, objects, and sites
that can be considered for National Register |isting. First

t hey must be S|%?|f|cant in Anerican history, architecture,
engi neering, archeology, or culture. Furthérnore, they nust
possess integri of Tocation, design, setting, materials,
morknanship,gfee?ing, and association; that iS, they nust not

have been altered, noved, danmaged, or deteriorated to such an

extent that they no [onger displa¥ the qualities that nade them
significant in the first place. hey al so nust:

o Be associated with events that have made a significant
contribution to the broad patterns of our history;

0 Be associated with the lives of persons significant in our
past ;

o Enbody the distinctive characteristics of a type, period,
met hod of construction, represent the work of a naster
possess high artistic values, or represent a significant
and distinguishable entity whose conponents may |ack
i ndi vidual distinction; or

o Have yielded, or be likely to yield, informati on on
prehistory or history.

Exceptions to Criteria. There are properties that neet all
these criteria but still do not qualify for Register listing.
Odinarily, ceneteries, birthplaces, or graves of historic
figures, properties owned by religious institutions or used for
rel’i gious purposes, structures that have been noved from their
original locations, reconstructed historic buildings, properties
primarily conmenorative in nature (like nonunments), and
properties that have achieved significance within the |ast 50

ears are not considered eligible. However, these properties may
e listed as integral parts of historic districts that neet the
criteria. Although historic properties are nost often designated

2-1



as historic districts (areas that usually contain a nunber of
bui | di ngs, structures, sites, and objects), each conponent of the
district nust be studied individually and eval uated as being
Sjthey a contributing or a non-contributing factor in the
istrict.

There are also exceptions to the exceptions:

o Areligious property that derives its prinmary significance
from architectural or artistic distinction or historic
i mpor t ance;

0 A building or structure that has been renoved fromits
original location but is significant for architectural
value or is the surviving structure associated with a
historic person or event;

o A birthplace or grave of a historic figure if there is no
other appropriate site or building directly associated
with his or her productive life;

o

A cenetery that derives its primary significance from
graves of persons of transcendent inportance, from

di stinctive design features, or fromassociation with
historic events;

0 A reconstructed building, when accurately executed as part
of a restoration nmaster plan, and when no other building
or structure with the sane association has survived;

o A property, primarily conmenorative, if design, age, _
tradition, or synbolic value has given it its own historic
signi ficance; and

o

A property that has achieved si?nificance wi thin the past
50 years if it is of exceptional inportance. An exanple
of an exception to the 50-year rule is the Dunes
International Airport termnal, near \Washington, D.C,
constructed in 1962. Designed by the architectural firm
of Eero Saarinen and Assoclates, the term nal was
considered to be of such outstanding architectura
interest that it was declared eligible for listing on the
Ebg:ster in February 1978, only 16 years after it was

uilt.

Ot her, possibly I ess glanorous, exceptions that may be of
special concern are the World War 11 “tenporary” buildings
constructed on nilitary bases between 1939 and 1946. A bl anket
denmolition order was issued for these buildings by DOD in the
early 1980s, but they are now protected by a special progranmatic
agreement (PA) . By definition in the PA, World War || tenporary
bui Il dings are those built between 1939 and 1946 and currently
classified in the NAVFAC P-164 (see Section 2.6) as “T". \World
War Il buildings originally built as tenporary, but no |onger
classified as such, are not covered by the PA. The PA will
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allowtine to prepare a study of the history of mlitar
construction and to docunent selected exanples. Once the
docurmentation is conpleted, the Navy will have conpleted its ACHP
Section 106 obligations, and no further preservation neasures

wll be required for those Wrld War |1 tenporary buil dings.

2.1.2 Nomination. The Secretary of the Navy is responsible
for nomnating historic properties that are |ocated on Navy bases
to the Secretary of the Interior for listing on the National
Register. Each activity Conmanding Oficer is responsible for
surveying the property under his\her control or jurisdiction
I nventorying those properties which appear to qualify for the
Nat i onal Register, and initiating action to nom nate such
properties to the National Register. NAVFAC EFDs provide
techni cal guidance in apPIying Nat i onal Register criteria: in
contracting out to qualitied cultural resources professionals
(archeol ogi sts or architectural historians, depending on the
nature of the resource) , in consulting with the SHPQ, in
preparing docunentation, and in review ng nom nations, and
requests for determnation of eligibility. VFACE
reviews conpl eted nom nations and COWNAVFACENGCOM f orwards the
nom nations to appropriate Navy signatories for transmttal to
the Keeper of the National Register

The nom nation process begins with the survey and inventory
menti oned above and requires consultation and cooperation with
the SHPO.  The nonmination is prepared on NPS Form 10-900 in
accordance with 36 CFR 60 guidelines and the NPS publication
National Register Bulletin 16: CGuidelines for Conpleting National
Regi ster of Historic Places Forms. Since interpreting and
applying the criteria for nomnation to the National Register
requires specialized expertise, the nom nations are usually
prepared by contract personnel as part of the survey and
i nventory contract.

When the Navy disagrees with the SHPO as to whether a
property neets National Register criteria for listing, or when
time is of the essence, a determnation of eligibility may be
sought from the Keeper of the National Register. This shortens
the review tine and does not require Navy chain-of - command
review. The state and | ocal review period remains the sane (45
days) . Determnation of eligibility does not automatically
result in listing on the National Register and does not satisfy
the Navy's responsibility to nomnate significant properties to
the National Register. However, properties determned eligible
are afforded the sanme protection as |listed properties, and they
nmust be treated as though I|isted.

2.2 | DENTI FI CATI ON\ | NVENTORY CLASSI FI CATI ON\ DOCUMENTATI ON.  Each
Navy activity is required to have a H storic and Archeol ogi cal
Resources Protection (HARP) Plan, to nake it as easy and
cost-efficient as Possible to conply with the federal |aws and
regul ations. The plan identifies potentially significant
resources, evaluates eligibility for the National Register, and
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suggest s mays to mtigate adverse effects of undertakings

I npacting eligible resources. See the publication, Gujdance for
Preparing Historic and Archeol ogical Resources Protection Plans
at United states Navy Facilities, for general information on
preparing and using the HARP Pl an.

Overview Survey. A HARP Plan begins with an overview survey,
carried out by a teamof qualified ﬁrofeSS|onaIs (at least one
archeol ogi st and one architectural historian), to identify an
installation's National Register resources and/or areas o
archeol ogi cal potential. The team reviews the NAVFAC P-164
inventory for the base in addition to witten histories and maps,
visits local or regional libraries, and reviews state and federa
lists of known archeological sites and historic buildings,
structures, and objects. Based on field visits, they note al
districts, buildings, structures, and objects that appear to be
eligible for the National Register. They exanine areas where
devel opnent may have destroyed archeol ogical remains and identify
areas that seem |ikely to contain undisturbed remains. Just as
inportant in a practical sense, the%_identify t hose areas and
resources that are probably not of historic, architectural, or
archeol ogi cal significance.

. 2.2.1 Hstoric Property |nventory. An inventory is prepared
listing all the resources (historic properties and archeol ogi cal
sites) on the installation that are currently on the National
Register. The inventory also |ists those that appear to be
elrgible for the Register.

2.2.2 lnventory Evaluation, Each itemin the Historic
Property Inventory is then reviewed and evaluated. Sonme of the

considerations in this eval uation process are the inportance, or
significance, of the property to the history of the installation
locality, region or nation; the property's place in the
preservation plan for the base; and the priority associated with
the naintenance goals for the property.

2.2.3 National Resister Resource Treatnment Categories. The
Navy divides all of its cultural resources (that means every
property listed in NAVFAC P-164 and every archeol ogi cal site that
Is or may be eligible for the National Register) into three
general categories that recognize varying | evel s of historical or
architectural inportance based on eval uation by qualified
prof essi onal s. The HARP Plan for each facility spells out
whi ch buildings, structures, sites, districts, and objects have
been placed in each category. Preservation actions, or
“treatnments”, required may vary with the category. It is
i nportant to remenber that resources can be assigned to these
categories only by qualified professionals in consultation with
the Navy. The purpose of the categorization systemis to help
| ocal activity personnel achieve the goals in the HARP Pl an and
comply with Sections 106 and 110 of the National Historic
Preservation Act in a cost-effective way.
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CATEGCRY | .

a. Basis for inclusion. Category | resources neet the
Nat i onal Register criteria and are classified by qualified
professionals as being of outstanding historical, architectural
archeol ogi cal, engineering, or cultural significance. Further,
t hese resources have been evaluated as retaining their
“integrity,” i.e. , original and\or authentic period naterials,
design, and context.

_ b. Treatnent. The nost painstaking preservation treatnent
is applicable. Care nust be taken to preserve significant
exterior elements, as well as character-defining interior spaces
and architectural elenents that contribute to the historic or
architectural significance. Wndow and door openi ngs, roof
lines, trimmaterials, and historic |andscape features are often
of special interest to preservationists. |If the resource is a
site, district, or object, take care to identify and preserve al
?ignificant features. Do not introduce inconmpatible new

eat ures.

Concentrate on repair rather than replacement of origina
material s when maintenance is performed. Repair of old building
materials and architectural features is |abor intensive, but
life-cycle dollar cost is reasonable and it is a mgjor
contributor to preservation

If repair is not possible and replacenent becones necessary,
the new naterial should match the material being replaced in
conposition, design, color, texture, and other visual qualities.
Modern substitute products and materials are not ordinarily
conpatible and in sone cases they hasten deterioration of the
original fabric.

Repair and repl acenment of architectural features should be
based on detailed and accurate duplication of original features,
substantiated by historical, physical, pictorial, or
ar cheol ogi cal evi dence.

Mai nt enance and rehabilitation of Category | resources nust
be planned in accordance with The Secretary of the Interior’s
Standards for Rehabilitation and CGuidelines for Rehabilitation of

Hi storic Buildings (1983), The Secretary of the Interior’s
Standards for H storic Preservation Projects with Guidelines for
Applying the Standards (1985), and the Navy Preservation

Mal nt enance Manual .

Preserve all significant features of Category | sites,
structures, districts, and objects, and take care not to
i ntroduce inconpatible new features. Monitor regularly for any
effects of natural deterioration, neglect, wear and tear, or
abuse. Follow the procedures for Section 106 consultation to
avoid adverse effects and devel op appropriate corrective
measur es.
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Preserve Category | archeol ogi cal resources by |eaving them
unt ouched, in the ground. Disturbance of such resources shoul d
not be allowed except in two situations: (1) as part of
archeol ogi cal research conducted under an ARPA or Antiquities Act
permt, or (2) as mtigation neasures under an MOA, e.g., data
recovery, when unavoi dabl e adverse effects arise froma Navy
undert aki ng.

CATEGCRY ||

a. Basis for Inclusion;: Category Il resources neet the
Nati onal Register criteria but are classified by qualified
professionals as being of |esser historical, architectural
archeol ogi cal, engineering, or cultural significance than
resources included in Category |I. They may not be able to match
Category | properties in terns of integrity.

b. Treatnent: The same preservation gui dance applies, but
there is somewhat nore flexibility in application. Care nust be
taken to preserve those elements of historic buildings and
structures which professional evaluation has designated as
significant. Less stringent fidelity to detail nmay be tolerated
than for Cate%ory | resources. Any changes introduced shoul d be
desi gned so that they can be reversed in the future, w thout
permanent damage to the integrity of the resource.

A simlarly serious, but flexible, approach applies to
preservation of significant features of Category Il sites,
structures, districts, and objects. Mnitor regularly for
effects of natural deterioration, neglect, wear and tear, or
abuse. Follow the procedures for Section 106 consultation to
avoi d adverse effects and devel op appropriate mtigation
measur es.

Repair is preferable to replacenent of original materials
when maintenance is needed. If repair is not possible or cost-
effective, however, selected nodern replacenment products and
materials are available. Mintenance and rehabilitation of
Category 11 resources nmust be planned in accordance with The
Secretary of the Interior’'s Standards for Rehabilitation and
Quidelines for Rehabilitation of Hi storic Buildings (1983), The
Secretary of the Interior’'s Standards for Hi storic Preservation
Projects wth GQuidelines for Applying the Standards (1985), and
the Navy Preservation Mintenance Mnual

Category |1 archeol ogi cal resources are treated the sane as
those in Category |I. They are best protected by |eaving them
untouched in the ground. Disturbance of such resources should
not be allowed except in two situations: (1) as part of
archeol ogi cal research conducted under an ARPA or Antiquities Act
permt, or,(2) as mtigation measures under an MOA, e.g., data
recovery, when unavoi dabl e adverse effects arise froma Navy
undert aki ng.
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CATEGORY I11.

a. Basis for Inclusion. Category IIl includes resources
that qualified professionals have concluded do not neet National
Register eligibility criteria, as well as all Wrld War ||
tenporary buildings, and buildings in historic districts that
have been professionally eval uated as non-contributing el ements
of the district. The first allocation of properties to this
category occurs on the basis of professional |udgments nade
durin% the Overview. Later allocations are made as potentially
eligible resources are evaluated in intensive surveys and found
not eligible for the National Register

b, Treatnment. Federal stewardship dictates proper
mai ntenance of all Navy properties, but no special preservation
measures are required, and no Section 106 conpliance is necessary
when dealing with Category |Il resources. Category IIIl resources
that are in close proximty to Category | and Category ||
resources should be treated sensitively, so that they do not
produce any effect that triggers Section 106 obligations.
Category |11 resources nust be reeval uated periodically for
Nat i onal Register eligibility, in light of Increasing age and
changing cultural values and eligibility criteria. For exanple
as resources pass 50 years of age, they may be considered
S|ﬁn|f|cant. It is recommended that professional reevaluation be
scheduled to coincide with HARP Pl an updates

2.2.4 Sources of Information. The files of the SHPO may
contain a great deal of information about specific historic
properties on Navy bases, or they may provide few or no clues to
significance. They should al ways be checked. Books on |ocal or
specialized history topics (such as those dealing with the
devel opnent of industrial or mlitary equipnent and processes)
often help to place the properties in context and to suggest
other sources of information. Sone rich sources of "primary"
materials (the raw materials that historians use to wite
history) are base maps and old base repair records. The Nationa
Archives and Records Service in Washington, D. C., may have
drawi ngs, maps, or other useful records. In the Library of
Congress, the Cartographic Division and the Prints and
Phot ographs Division may be of help.

Specifically, the Prints and Photographs Division contains
copi es of measured draw ngs, photographs, and witten data
prepared by the Hi storic American Buil dings Survey and Historic
an{épan Engi neering Record (HABS\HAER) for sel ected Navy

ui | di ngs.

A d phot ographs, which sonetinmes acconpany construction
conpletion reports, are invaluable records. Many Navy
installations have one office that gathers, officially or
unofficially, historic materials about the base

Potential sources within the Navy for historic photographs
are the local Public Wirks. Ofice, the local Public Affairs
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O fice, the NAVFAC Historical Archives at Port Hueneme, CA and
the Naval H story Division at the Wshington Navy Yard.

If the property has ever been in Private ownership, It IS
inportant to | ook at insurance or real estate tax maps, deeds and
wills recorded in local courthouses, building and repair permts,
and newspaper records. Mst comunity |ibraries have |oca

hi story departnments, wth know edgeabl e and hel pful staffs, who
ought to be consulted.

2.3 ADAPTIVE USE PLAN. It is Navy policy to preserve its
cultural resources (that is, to maintain themin their original
or existing condition), rather than to restore them (that I's, to
return themto their appearance during sone earlier historical
period). Good, routine maintenance is the essence of
preservation. However, it also often happens that structures
with inmportant historic or architectural aspects nust be nodjfied
in order to neet new space or use requirements. Wth carefu
ﬁlannlng, this can al nost al ways be done w thout sacrificing
istoric aspects of the facility. And, since the life cycle of a
historic facility is so long, it is usually economcally
worthwhile to use nmethods and materials that are approved for use
on historic buildings when repair or replacenent is needed.

2.3.1 Alterations, Additions, Denolition. Partial Denolition,
and Disposition. The following list is condensed from DO
}nf%pnation to serve as a guide to planning work on a historic

acility:

0 Reasonable effort should be nmade to identify conpatible
uses within a facility.

o

Di stinguishing characteristics should not be destroyed.

0o Historic material or features should be |eft al one.

o

Recogni ze buildings as being of their own tine.
Alterations that attenpt to recreate a previous
appearance, without the alteration being of itself
historic, should be avoided.

0 Previous alterations to building’ s may have their own
significance and should be recognized and respected.

o Distinctive style or craftsmanship should be treated with
sensitivity.

0 Repair features first, then replace with a suitable
material that matches visual qualities. Architectura
features should be duplicated as nearly as possible from
photos, drawi ngs, or other verifiable means rather than
guessing or using nearby buildings as a go-by.
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0 Ceaning should use the gentlest means possible to get the
j ob done.

o0 Every reasonable effort should be nade to preserve
archeol ogi cal resources at or near any project.

o Additions of an appropriate contenporary design are
acceptable if they do not destroy the essence of the
hi storic resource.

o Alterations should be designed to allow their renoval at
the end of the life cycle. This renoval should not damage
the essence of the historic resource.

0 Denolition of historic resources, or noving of
ar cheol ogi cal resources, should be coordinated with the
SHPO and the ACHP. The mininmm action will be fornal
chunentation of the significant asset as it sits in
pl ace.

0 In some instances, partial denolition is appropriate when
an alteration of no historic significance is hiding a nore
significant feature. Again, coordination with the SHPO
mﬁl& generate good feedback on properly executing the
wor k.

2.3.2 Mtigating. The basic |legal requirement of Section 106
of the NHPA is for the Navy to “take into account” in the early
stages of planning, prior to approval for expenditure of project
funds, what effect its actions mght have on National Register
resources (listed or eligible for listing) and to afford the ACHP
a reasonable opportunity for review \Wen it is determned that
an undertaking will have adverse effects on a historic resource
mtigation neasures shoul d be devel oped to | essen the inmpact of
the undertaking to the point where it is an acceptable price to
pay for the benefits of the undertaking.

2.3.3 Appropriateness/Design Issues. The design sol utions

chosen for additions, nodifications, and denolitions to (and
near) a historic or archeol ogical resource, should exhibit the
sanme” enduring style as the significant resource. Sensitivity and
consi deration are of key inportance.

2.3.4 Si Qut bui I dings, Gounds. These historic

Properties typically require little or no maintenance as they are

esser devel oped resources than the pr|nar¥ hi storic property.
These types of properties may be an undevel oped site within a
historic district, a shack or building on or adjacent to a
historic property, or the grounds surrounding a historic
bui l ding. The objective in maintaining these properties is to
protect and preserve the distinctive features and naterials of
grounds, sites, outbuildings, and other elenents that mght be an
Important part of the property's history and devel opnent.
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2.4 ARCHEOLOG CAL SI TE PROTECTI ON WORK PROCEDURES. Unl ess there
Is an archeol ogist assigned to the staff, nost activities wll
need help with devel opi ng plans and procedures invol ving
archeol ogi cal resources. These experts, neeting the m ni mum
qual i fications for supervisors of tederal agency-related field
work as published at 36 CFR 61, can be enlisted through the EFD
and the SHPO. The main point of these procedures is to give al
due consideration to the nethods that wll preserve properties in
place. Relocation of artifacts and human renai ns shoul d be done
only under the supervision of qualified professionals. Renenber
to handl e archeol ogical materials with care and human remai ns
with the respect befitting any deceased person.

~In planning archeol ogical site protection, plan flexibly
since unexpected data or materials nmay be encountered; for
exanple, layering of artifacts, cemeteries, or architectural
remai ns

Ensure that inadvertently discovered archeol ogi cal resources
are protected at the site of discovery until the DO Consulting
Ar cheol ogi st and the SHPO have been notified and cul tural
resource professionals have evaluated their significance and
advi sed regarding necessary protection or recovery.

Activities will need to provide for Proper storage and
prof essional curation of salvaged archeol ogical resources.
Storage of records will be necessary in carrying out |egal
conpl i ance actions.

Where the property cannot practically be preserved in place,
and the Navy nust destroy or damage the resource w thout data
recovery, the ACHP Executive Director can be expected to not
support or sanction recovery of the material sinply because it
exists. Nor can the Director support arbitrary destruction of
data. Get approvals, following Section 106 procedures, prior to
starting to work.

2.5 ACTIVITY MASTER PLAN AND BASE EXTERI OR ARCHI TECTURE PLAN
(BEAP). The activity Master Plan should positively identify al
hi storic and archeol ogi cal resources and I ncorporate, by
reference, the activity HARP Plan. It will also provide
additional archival material for future reference relevant to
past and potential undertakings involving historic resources.
The issues to include are:

o Location of resources, except in the case of archeol ogica
sites in danger of vandalism or |ooting;

0 Description;
o Current condition

o Preservation plans;
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0 Encroachnent, denolition, or enhancenent plans to the
resources by project or admnistrative prograns,

o

A synopsis of the significance of the resource;

o Menoranda of Agreenent (MJ); and

o

Progranmati ¢ Agreenents.

The BEAP is a nore specific tYpe of plan (often referenced
t hrough the Master Plan) that includes strategies for the .
exterior qualities of architecture on a base. Flagged in this
docurment, should be plans that address actual or potentia
Nat i onal Regi ster resources and explain how the significance wll
be preserved. Statenents and maps showi ng sites or districts
wthin a base are tyPicaIIy consi dered; however, a base shoul d

al so consider its relation to any nearby non-Navy sites or
districts that may be affected. "This is of particular inportance
for areas around airfields, where the noise may be detrinental to
ol der structures or fixtures.

2.6 NAVAL FACI LI TI ES ASSETS DATA BASE ( NFADB; NAVFAC P-78) AND
DETAI LED | NVENTORY OF SHORE FACILITIES (NAVFAC P-164). The NFADB
I's a managenent tool created by the Department of the Navy to
meet DOD facilities inventory, planning, and nanagenent
information requirenents. Operated under the procedures of the
NFADB Managenent System (MsS), as detailed in NAVFAC P-78, this
automat ed data base contains a file on each existing facility
&guilding, structure, utility, and |and) owned or |eased by the
partment of the Navy. Data is provided on each facility's
| ocation, acquisition, and condition. The data element, H STORIC
| NDI CATOR, for each entry in the NFADB can be used to identify
whet her an asset is historically significant (either by its own
merit or because it is in the vicinity of a historic property) as
well as the relative degree of historic significance of the

property.

NAVFAC P-164, Detailed Inventory of Naval Shore Facilities,
generated fromthe NFADB, is a single listing of all Navy-owned
and leased Class 1 (land) and Cass 2 (buildings, structure, and
utilities) properties. Wen initiating a project, planners and
estimators can use NAVFAC P-164 to determ ne the potential for
affecting a historic property or resource.
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CHAPTER 3.  MAI NTENANCE PLANNI NG

3.1 LONG RANGE HI STORI C RESOURCE MAI NTENANCE PLANNING  The key
to good mai ntenance of historic buildings is a |ong-range

mai nt enance plan. Long-range planni ng recogni zes a
responsibility to the future to prolong the useful life of a

bui [ ding by preserving it in its present condition and preventing
or slowng deterioration and damage from natural or other causes.

Desi gning a good mai ntenance plan for a historic building is
not hard, but it does require some thought. For instance, it
requi res being aware of the specific architectural character of
the building. Every historic building has certain
“character-defining " architectural features and building
el ements--its doors, w ndows, roofs, and ornanental detailing are
obvi ous ones. These elenents tell us nuch about when it was
built and why, and sonetinmes even who designed it and for whomit
was built. \Wen such features are |ost or changed, the building
is said to have lost its architectural or historic integrity.

Its essential character is gone. It may still be a good, useful
gndlgven beautiful building, but it is no longer the sane
ui | di ng.

St andard nodern repair and nai ntenance techni ques and
materials are often acceptable for use on historic buildings, but
they sonetimes do nmore harm than good. Using the wong materials
or methods to naintain or repair (or, when necessary, replace)

i nportant features can destroy the integrity of the building and
may even shorten its useful life. Each case nust be carefully

t hought through. The earlier the planning takes place, the nore
likely it is to have a good effect.

An experienced preservation architect naﬁ usefully be brought
in fromoutside the government to assist with scoping, plan
review, specification witing and construction supervision. This
may be acconplished by neans of an Indefinite Quantity Contract,
or in sone instances through the good offices of the Anerican
Institute of Architects, which can sonetines arrange for

prof essional volunteers or at |east mninum cost assistance.

Historic Structure Report. A historic structure report is
the best place to begin in setting up a | ong-range nai ntenance
plan. The report is a thorough analrsis of the existing _
Ftru%tU{g by a specialist in the field of historic preservation

t shoul a:

0 Record the existing condition of the structure;
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o Point out which materials and which features of the
building are original and which ones date fromlater
repairs; alterations, or additions (building materials and
features are often referred to as the "fabric" of the
bui | di ng) ;

o ldentify both original and early (over 50 years ol d)
bui I ding el ements, in order to avoid unintentional future
changes to historic fabric;

o ldentify structural or environmental conditions that nay
contribute to deterioration; and

0 Provide information fromwhich to develop a schedul e of
regul ar nai ntenance procedures.

Bui | di ngs deteriorate because of physical, chemcal, or
bi ol ogi cal factors, or a conbination of all three. Some of these
factors were built into the structure itself, as a natural result
of design or building materials chosen. Qhers conme from
environmental factors such as tenperature, sunlight, humdity, or
mechani cal equi pment vibrations. Chemcal pollutants in the air
or solvents used in normal cleaning processes can gradually
di ssol ve or break down buildin? materials. \Vegetation, insects,
or vermn may take advantage of these conditions and do further
damage. A well-planned mai nt enance program nmakes it possible to
moni tor and control conditions in the building in order to sl ow
down deterioration and delay the need for replacenent or repair,
as well as to predict future problens.

A good mai ntenance programidentifies all the present causes
of deterioration, predicts problens that are likely to cone up in
the future, and sets up an effective treatnment program for the
entire structure.

QG her Sources of Help in Mintenance Planning. In addition
to the historic structure report, accurateI% measur ed
architectural dramﬁn%s and photographs are hel pful to record the
original fabric of the building, later alterations, and the
present physical conditions. These records are sonetines
avail able trom other federal agencies, such as the National
Archives and Records Service, the National Park Service (the
Hi storic Anerican Buildings Survey), or the Library of Congress;
fromthe SHPQ or from local or regional archives in libraries
and historic or preservation societies. Current draw ngs and
phot ographs may be needed to supplenment historic data.

Building Use and Mintenance Priorities. Mintenance
priorities must take into consideration the building use. A
bui | ding used by the public will face higher |evels of stress and
different threats to 1ts historic integrity than one used as a
private residence.
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Speci al _Consi derations. Even on mlitary facilities,
mai nt enance planning may need to include protection from
vandal i sm and control of tourist traffic, which can speed Up
normal deterioration. Exposed surfaces in high-traffic areas
such as stairs and hallways nmay need extra protection from wear
and tear, as well as fromfire and vandalism It may be
necessary to establish visitor traffic patterns to reduce
structural strains.

Mai nt enance Scheduling. Mintaining an older building is not
necessarily conplicated or expensive. ﬁln fact, it is usually
much cheaper than rehabilitating or denolishing it.) However,
some mai ntenance and repair procedures require prolonged testing
before they are inplemented, and they should not be done hastily.
Delivery schedul es for special supplies or replacement materials
need advance pIannin?. A realistic maintenance schedule wll
allow for all these factors.

I nspections. Careful, systematic inspection of existing
conditions at regular intervals can be used to predict the rate
of deterioration and the timng of necessary repairs. Control of
exi sting problens can delay the need for repair and replacenent.
Conti nuous nonitoring can verify the initial analysis and provide
further information on rates of decay.

How of ten inspections and mai nt enance procedures need to be
done will vary, depending on the materials and nethods of
construction, the age of specific building conmponents, and the
stresses placed on the building by its use and environnent.

Training and Supervision. It is vital for namintenance _
workers to understand and appreciate the inportance of historic
structures and any original materials that still remain. Their
ent husi asm can spell the difference between long life and early
decay for these inportant resources. But workers also need to be
trained in the care of old buildings, to ensure that repairs and
mai ntenance will be done by qualified persons using the best
methods possible. An alert supervisor will find nmany training
opportunities for interested staff nenbers; for exanple,
speci ali zed publications and workshops in specific naintenance
techni ques for historic buildings organized by historic
preservation agencies and organi zations. Encouragi ng and
training even one preservati on nmai ntenance "specialist" can pay
big dividends. A nmaintenance nmanual that details materials and
met hods to be used, an outline schedule of regular routine

rocedures, and tine and budget allotnments is essential to
eepi ng mai ntenance on track. (See Figure 3-1.)

3.2 CONTROL |INSPECTIONS. Inspection is the first step in
identifying deficiencies; it provides the benchmark for starting
mai nt enance work. O the four types of inspections (operator,
reventive mai ntenance, control, and specialized) the control

I nspection is perforned by skilled planners who can recognize
potential deficiencies and have the abilities to address problens
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before they happen. The objective of the control inspection is
to provide a baseline for a successful maintenance plan. The
control inspection should describe the items of work in detai
and assign thempriorities. (See Figure 3-2.) Historic
facilities, if they are prgperl mai ntai ned, should cyclically
cost no nore per year of life than non-historic facilities.

The Maintenance Cycle

Inspection
daily monthly annually
weekly quarterly bi-annualy

recognize and analyze
fauits and symptoms
continuous monitoring

as required
Impiementation Programming
execution of the work priorities specifications
supervision research estimates
site changes planning money
documentation construction drawing
final inspection

Scheduling

operational—materials, equipment, people
who, what, when, how
with what, what sise?

Figure 3-1. The Maintenance Cycle.

(Source: National Park Service, Technologies for Hstoric
Preservation.)

While using the steps to doing control inspections presented

in NAVFAC MD-321 and MO-322, it By be desirable to increase the
length of time for inspection of older nmechanical systens because

of the potential for worn parts or material. The additional tinme
gai ned bK early detection will allow for replacement of equipnment
rather than crash repair. Advance planning for maintenance also

may allow for consideration of nore replacenent alternatives than
woul d be possi bl e when perform ng emergency\ breakdown

mai nt enance.
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PAINT BRICK

PAINT ALL SASH

= RENAIL LOOSE TRIM

9 @ STABILIZE BULGE IN BRICK

RESTORE GRAINING

INSTALL NEW LEADER
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Figure 3-2. Typical Wrk Involved in Rehabilitating
a Hstoric Structure.

(Source: Douglas Bucher, Preservation League of New York State)
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3.3 LIFE-CYCLE COSTING.  Life-cycle cost is the total cost of
acquiring and owning an asset over its full life time. For a
facility or property, it includes the costs of acquisition
devel opnent, nal ntenance, operation, support and, where

applicable, disposal. The process is no different for a historic
facility than a new facility, except that the life of a historic
facility typically is "forever." Therefore, the purpose of an
econonmi ¢ analysis for a historic resource is to decide which

material or method will provide the best service “forever."
Details on conducting life-cycle cost analyses can be found in

NAVFAC P-442, Econom c Analysis Handbook

In a typical economc analysis, the three factors that limt
the economc life of the resource are:

0 Mssionlife, or the period over which a need for the
resource is anticipated,

0 Physical |life, or the period over which the resource can
be expected to |ast physically;
o Technological |ife, or the period before obsol escence

woul d dictate replacenment of the existing asset.

Under the preservation guidelines established for historic
facilities, the mssion life of the resource is "forever." The
technological life of the resource is also a part of the historic
fabric which will be preserved "forever." Therefore, the
limting economc factor for evaluating life cycle costs is the

hysical life of the resource. Many traditional, but expensive,

urlding materials, such as copper, slate, or granite have
unusual Iy long lifetines that may nmake them economcally feasible

for use in historic buildings which also have indefinite life
expect anci es.

One key to successful funding of historic facilities is to
rioritize maintenance areas in terns of their maximum life

enefit to an asset. Here is a guide:

0 Roof,

o Exterior skin,

o Exterior finish coatings,

o Hi gh use spaces and surface (especially floors), and
o Hi gh use/ high exposure wall areas.

3.4 BU LDING REGULATIONS. Building codes are intended to protect
life and property by regulating the design and construction of
buildings. They are witten specifically for new building
projects and nodern construction practices. \Wile |ocal codes do
not apply to mlitary projects, it is Navy policy to provide at

| east equivalent protection for occupants of their buildings.

Since nost historic buildings were constructed before the
introduction of building codes, they often do not conply with
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modern standards of safety and security, energy conservation
fire protection, or handi capped access. If strictly applied
standard codes may call for alterations that damage the historic
or architectural character of a historic building.

Basical |y, building codes provide for two types of standards:

0 Prescriptive standards spell out precisely what materials
and met hods of construction nust be used to reach a
particul ar safety goal. They concentrate on the neans of
making the building safe for people to live or work in.

0 Performance standards specify the result to be achieved
(i.e., the level of safety or protection) wthout giving
rigid instructions about how to get there. They focus on
the desired ends of safety planning. Cenerally, it is
better to use performance standards for historic
bui | di ngs, since they wl|l aIIOM/%reater flexibility in
finding ways to protect both the historic structure and
life and property. Life safety is always the nost
i mportant consideration. However, considering the intent
of building regulations may suggest ways to make the
bﬁilding safe for human occupancy w thout destroying its
character

For further information

0 Preservation and Building Codes. The Preservation Press
National Trust for Hi storic Preservation. Washington, DC
1980.

0 Rehabilitation Guidelines 1980, # 1  Quideline for
Setting and Adopting Standards for Buil ding
Rehabilitation. National Institute of Building Sciences
U. S. Departnent of Housing and Urban Devel opnent,

Washi ngton, DC,  1980.

3.4.1 Fire and Life Safety. Conplying with nodern standards
for fire and life safety may present the greatest challenge to
successful preservation and continued use of historic buildings.
To sonme degree nost historic buildings fail to meet nodern code
requi rements for materials, nethods of construction, and exit
syst ens.

The Life Safety Code determ nes the required nunber of exits
based on the building’ s use and the nunber of occupants.
Normal |y, there nust be two wi dely separated, enclosed, and
fire-protected nmeans of exiting from any point in a building.
Saf e access nust be provided to fire-protected vertical and
hori zontal circulation routes |eading to the outside of the
building. Follow ng prescriptive standards m ght require
encl osi ng exi sting open stairways, mﬁdenin% corridors or
doorways, or reversing door swings. But these actions would
change the historic appearance and architectural character of the
building. Rethinking the problemin ternms of performance
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standards could lead to safe, workable alternatives that preserve
the building. For instance, one or nore new fireproof stair
towers mght be added in less visible |ocations.

Automatic fire detection and suppression systens can | ower
the risk caused by inadequate exit ﬁrovisions or obsol ete
construction materi al s. However, the system should be carefully
selected and installed in a way that will have as little inpact
as possible on the historic fabric of the structure.

“Archaic” building materials are those which are considered
to have been out of general use for at |east 30 years. They are
not necessarily unsafe. Usually they have gone out of use for
econom ¢ or technical reasons. Consulting older city or state
construction codes or Rehabilitation Guidelines 1980: 8.
Guidelines on Fire Ratings of Archaic Materials and Assenblies
(U S. Departnent of Housing and Urban Devel opment, Ofice of
Policy Devel opnent and Research; prepared by the Nationa
I nstitute of Building Sciences) can be hel pful in assessing the
safety performance of archaic materials and assenblies.

3.4.2 Health Hazards. dd buildings that apPear to be in
good condition nmay actually be hiding a variety of threats to the
heal th of occuPants and mal ntenance personnel. Becoming aware of
t hese potential hazards is an inportant part of any safe and
effective historic preservation maintenance program The use of
sonme building materials commonly found in ol der buildings, such
as asbestos, is no longer allowed because the naterials have been
found to be dangerous to humans. Some restoration techni ques use
chem cal or abrasive cleaners that have to be handled careful ly
in order not to create hazardous conditions. QA d chi meys and
flues that are blocked or |eft uncleaned may prevent ventilation
fromthe heating system Some old buildings are sealed so
tightly with heavy insulation, weatherstripping, and vapor
barriers that the indoor air quality is harned by inadequate
ventilation.

Wth sensible precautions, renovation and preservation
mai nt enance procedures can be perforned safely. Be alert to
possi bl e hazards; provide adequate ventilation, either natural or
mechani cal ; and wear protective nmasks or clothing, as needed.

Bef ore begi nni ng any mai nt enance project, identify and
anal yze the potential |evel of risk from hazardous conditions
within the structure. Sanples of any doubtful materials found
should be taken to a qualified |aboratory for analysis.

Sone of the nore typical hazardous materials and their
handling are discussed bel ow.

0 Asbestos. Ashestos is a naturally occurring mneral that
once was considered alnost the ideal building material
but is now known to be dangerous to human health. Between
1890 and the early 1970s, 1t was commonly used as
insulation in houses and in as many as 3,000 other
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products, from spray-on fireproofing, sound proofing,

pi ping and vessel insulation, vinyl asbestos floor tiles,
celling tiles, and sone types of shingles, to ironing
board covers. \Wen asbestos-containing materials becone
friable (that is, powdery or easily crunbled), dangerous
asbestos fibers may be released into the air. The fibers
can then be carried through the entire building by way of
the ventilating system \Wenever the presence of asbestos
IS suspected, 1t should be reported and tested
imediately. Coordinate with the base asbestos control
program to determ ne treatnent.

Asbestos can only be positively identified by |aboratory
Lests of sanples. There are sone clues to watch for
owever :

Insulating coatings on old boilers: Of-white,
smoot h-surfaced, usually cracked.

- O oth-wapped steam and hot water pipe |agging,
especially if the edges |ook |ike |ight-gray
corrugated cardboard.

- Asbestos paﬁer on heating pipes, forced-air ducting,
beneath asphalt and |inoleum flooring, behind
kitchen wall paper: off-white, usually textured,
chal ky-feel i ng.

- Asbest os-cenent shingles used to re-side ol der
framed houses fromthe 1930s through the 1970s: any
color, cracked and chi pped along the edges in
high-traffic areas. Asbestos-cenment roof shingles
used from the 1940s through the 1960s: usually gray,
often with browni sh-white streaks in areas where
wat er stands, very hard (pebbles tossed against them
make a pinging sound).

- Asbestos-cenent board: wusually gray, 1/4-3/4" thick
brittle, easily broken, often found on joists above
a furnace or boiler, around and beneath wood stoves,
behind ceramic tile in a bathroom

o Radon. Radon is a colorless, odorless, radioactive gas
that occurs when uranium a natural elenment, breaks down.
Public Heal th Service studies have shown a |ink between
some types of cancer and |ong-term exposure to radon gas.
Buil dings in areas where the earth contains |arge uranium
deposits are nore likely to have radon contam nation
Since radon rises through the soil, it is nost often found
I n basements, but it can be distributed throughout a
building by the ventilation system (O d houses actually
are somewhat |ess likely than newer ones to have radon
cont am nati on above the basenent |evel because they have
more cracks and better natural ventilation. Detection
kits containing charcoal filters can be used to test for
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the presence of radon, but they nust be anal yzed by a

qualified laboratory. Corrective nmeasures for radon

include sealing cracks in foundation walls and insulating

??senent areas to keep the gas fromrising to the upper
00rs.

Lead Paint and Chemical Paint Rermovers. Alnost all
structures built before 1940 contain |ead paint, whose
removal may create health hazards. |If the paint is not
peeling and remains tight to the surface, it is not a
threat. However, paint particles |oosened by scraping or
sandi ng can be inhaled, swallowed, or absorbed through the
skin to cause |ead poisoning and pernmanent damage to the
central nervous system Chemcal renmovers are considered
the safest way to renove |lead paint. However, the

chem cal s thensel ves rel ease toxic funes that can cause
permanent |ung danage with |ong-term exposure. Mbst

pai nt-renmoving sol vents contain hazardous chem cal s such
as benzene, acetone, and nethylene chloride. Many
solvents are flammble, and their vapor nmay cause fire
hazards in poorly ventilated spaces.

Bl owt orches. There nay be a tenptation to try to hurry
the process of paint renoval by usin% bl owt or ches.

Bl owt or ches should never be used on historic structures.
The high heat produced by an open flane rel eases vapors
that may contain lead. Bloworches also pose a serious
threat of fire, even when they do not cause visible
surface scorching. They can superheat the air inside
colums , siding, cornices, and other hollow building

el ements, igniting debris, such as |eaves, birds’ nests,
and even dust, causing fires to break out long after

wor knen have left the scene. Electric hot-air blowers and
heat plates are considered safer for paint removal because
they operate at a tenperature that is |ower than that
required to vaporize lead or cause fires. After renoval.
lead paint residue is hazardous waste that nust be

di sposed of under the hazardous waste disposal program
Treat ed surfaces should be danp nopped after cleaning to
reduce dust that might contain lead. Mdst vacuum cl eaner
fiLtersdare too coarse to trap the tiny particles that are
a hazard.

Bird and Bat Deposits (Quano). Many old buildings contain
| arge anounts of bird or bat droppings in attic or roof
areas. These deposits can cause a nunber of infectious
and potentially tatal diseases of the lungs and centra
nervous system Renoving the deposits requires specia
procedures in order to decontam nate the area w thout
risking infection. Wen entering such areas, wear

breat hing masks and protective cIothin% A sanpl e of the
material should be tested before work begins in order to
determ ne what |evel of risk exists and deci de what
precautions should be taken.
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o Oher Hazards.

Car bon nonoxi de gas produced by inefficient heating
syst ens.

I ndoor air quality adversely affected bY the presence
of various pollutants released from building
materials, pesticides, or other chemcals used in and
around the facility. Some foam insul ations and
particle boards contain fornal dehyde, a chemni cal
preservative that slowy evaporates out of the
material and enters the building air supply.

Li kewi se, sone fertilizers and pesticides used around
the exterior of the building foundation may infiltrate
the building and enter the air supply. There are
detection kits that can be used to test indoor air for
the presence of various pollutants. However, nost

i ndoor air pollution problens can be renedied by an
efficient nmechanical ventilation system that has
exterior air intake vents |ocated away from poll utant

sources.

Structural hazards, such as ﬂoists and beans damaged
by termtes or by careless plunbers and el ectricians.

Qutdated wiring and el ectrical systenms (e.g.,
knob-and-tube) , or plunmbing systens with lead or
| ead- sol dered pi pes.

For Further |nformation:

Robert H Sawyer, MD., and Roger G Morse, AIA "An
| nventory Process for Determ ning Asbestos Control Needs and

costs,” Architecture, - Publ i shed
by The Anerican InstitutgbgfnRFEh}?ggtstMa%%Pné%gh, S.C.)

“Danger: Restoration may be Hazardous to your Health," The
A d- House Journal, May 1976, pp. 9-11.

Jack Reilly, ﬁLiving Wth(out) Asbestos," The A d-House
Journal, March/April 1987.

3.4.3 Architectural Barriers. About 10 percent of the
popul ation of the United States suffer from tenporary or
per manent physical handicaps. Yet, until recently, few buildings
were designed for people in wheelchairs or on crutches or for the
visually inpaired. However, the Anericans with Disabilities Act,
PL 101-336 (effective July 26, 1992) will require enployers to
make "reasonabl e accormpdations” to facilitate people wth
disabilities, including enployees, visitors, and others. The |aw
states that architectural barriers should be renoved when the
renoval is “readily achievable.”" See also Uniform Federa

Accessibility Standards (FED STD 795)
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To some extent, the significance and use of a historic
structure or site determnes the kinds of access that can be

provided. The objective is to provide independent access for al
visitors and user$s of the historic 'resource, while interfering as
little as possible with its historic and architectural character.
| f the physical changes needed to create that kind of access are
destructive to the resource, al ternatives may be considered, such
as providing special aids or staff assistance or, in the case of
museuns, special interpretive or informational prograns. (See

Figure 3-3.)
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Figure 3-3. The Planning Process for Handi capped
Access to Historic Buildings.

(Source:  Robert P. Beden in Access to Historic Buildings for the
Di sabl ed, U S. Departnent of the Interior)
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\Weel chair Access. Weelchairs for the physically
handi capped usually create the greatest accessibility problens
for historic structures. Large buildings often have nain
entrances with el egant doorways that are approached by nonunent al
stairways. Even nobdest houses are usually reached by several
steps. Often, these stairs are steep, and doorways are narrow
and cannot be adapted for wheelchair traffic without harm ng the
architectural character of the building. Inside _the building
hal | ways and interior doors may be too narrow. There nmay be no
el evators, and floor surfaces na¥ be too rough to allow
wheel chairs to nove easily. Portable, tenporary ranps m ght
solve the problem or other, nore accessible entrances to the
bui l ding m ght be used instead.

Toilet Facilities. Mddern, fully usable and accessible
toilet facilities, drinking fountains, and tel ephones shoul d be
provided for every person using the building. onetinmes these
requi rements can be nmet with just one private, fully equi pped
| avatory for use by both wonen and nen.

O her Inpairments, Oher categories of disability include
partial nobility inpairnent, such as the use of braces or
crutches; inability to clinb stairs or steep paths; and parti al
or total blindness or deafness.

For Further Information:

U S. Departnent of the Interior, National Park Service.

Acconmpdation of Disabled Visitors at Hstoric Sites in the
National Park System Washington, DC. U S. Governnent Printing
Ofice, 1983.

Stephen A. Klinent. Into the Maiinstream A Syllabus for a
Barrier-Free Environnent. Washington, D.C.: The Rehabilitation
Services Adm nistration, HEW and the Anerican Institute of
Architects, 1975.

3.5 EMERGENCY PRESERVATI ON AND MOTHBALLING.  Like shi ps,

bui | di ngs sonetinmes have to be nothballed; that is placed in
reserve for future use. O they nay suffer damage or potenti al
damage that cannot be fully handl ed i nmedi ately, perhaps as a
result of a hurricane, a fire, or an unexpected structural
failure. These situations call for tenporary neasures to secure
the building until permanent arrangenments for repair or
rehabilitation can be made. Since these “tenporary" neasures may
have to | ast for years but may have to be done very quickly, they
nmust be carefully planned in advance so that they can be carried
out efficiently without causing further harm to the building.

3.5.1 Mdthballing Mintenance Considerations. Check NAVFAC
MO-300, Inactivation. Caretaker Maintenance, C osure and
Reactivation of Shore Facilities, for nothballing steps. A few
critical itens are:
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Stabilize the structure. First, deal with any damage that
cannot wait. Shore up walls, stairways, and roofs that
m ght col | apse.

o

o Waterproof the structure. Water is a building nortal
enemy. An enpty building is especially at risk. Put the
bui I di ng under a secure roof. Make sure gutters and
downspouts are sound and clear. Check flashing and
install chimmey caps if needed. Check basenent drains
often. Turn off the utilities (water, electricity, gas).
Drain toilets and water pipes.

0 C ose wndows, doors, and other openings to keeB out rain
and snow. |f necessary, sheets of plywod may be
carefully inserted into openings. éLBe screws, not nails
to mnimze damage to original building materials.)

o Keep vermn out. Birds, bats, rats, mce, groundhogs,
squirrels, and skunks are destructive.

Provi de thorough ventilation of attic and basement spaces.
Louvered vents can be installed in existing w ndow
openings to keep air flow ng through the building.

o

0 Keep an eye on the building. Regular inspection can spot
trouble before it gets out of hand. |Install fire or snoke
detectors connected at |east to an outside hower alarm
or, preferably, to the base fire station. An intrusion
alarm systemis also desirable, even if it only catches a
trespassi ng groundhog.

3.5.2 Energency Preservation. The requirenents for energency
preservation (the roof blows off, a wall collapses, a fire starts
in the attic, or the first floor floods , etc.) are simlar to
those for nothballing. The main difference is that they have to
be done fast to avoid further danage.

o Waterproof. If necessarK, add a tenporary covering
imredi ately to protect the interior until the roof is
rebuilt, even it it nust be a tenporary covering of
plastic. Follow the other waterproofing steps under the
Mot hbal 11 ng section of NAVFAC MO 300, such as cl osing door
and w ndow openings. |If there is water damage, be
especially careful to allow for good air circulation

o Turn off the utilities. A gas leak, an electrical short,
or a broken water pipe will nmake a bad situation worse!

o Stabilize. Do whatever needs to be done to protect human
life and to keep the damage from escalating.  Shore up
damaged walls, ftloors, stairs, and chimeys as needed.
Look for evidence of structural damage still waiting to
happen.
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0 Secure any significant decorative features. | f feasible,
cover themin place, perhaps by boxing themin with
plywod ., Oherwise, carefully renove and store themin a
safe place. Photograph the features before renoving or
covering them to aid in rehabilitation planning.

Features to be protected include staircases, nmantel pieces,
ceiling cornices, door and window trim and baseboards.

3.6 USE OF MAI NTENANCE MANUALS, GUI DE SPECI FI CATI ONS AND OTHER
PUBLI CATIONS FOR HISTORIC FACILITY MAINTENANCE PLANNING — There
are many books, nagazi nes, guide specifications, brochures, and
vi deot apes on nethods and materials for treating historic
facilities. However, the diversity of old materials and old

t echni ques that can be encountered makes it likely that just the
ri ght guide specification does not exist. Mintenance nanuals
and Engi neered Perfornmance Standards (EPS) will provide basic
gui dance; however, the entire project should be evaluated with
the sensitivity talked about throughout this manual. Public
Works Departnents are encouraﬂed to conpile specific data that
directly addresses the local historic resources. The greater the
l'ibrary of alternatives, the higher the chance that the work
performed will be sensitive to the historic val ues being
preserved.

Pl anning for historic work should include those materials and
met hods that will, within the real mof economcs, |last the
| ongest. This may include using new materials or technol ogies as
they beconme available as long as they maintain the desired, or
requi red, appearance of the building. Plan enough tine so that
proper attention can be given to those ol der materials,
renmenbering that older materials do not always need to be
repl aced. Pai nting or providing sinple weather protection can go
a long way towards being nost of the required preservation
undert aki ng.

Agai n, remenber to include enough tinme for the formal reviews
required for projects that affect National Register |isted and
eligible properties. Be sure to contact the EFD, NAVFAC, and
SHPO before work begins. They will have hel pful planning
t echni ques or resources to ensure the proper preservation actions
are acconplished in accordance with the nmandated policies. Early
i nvol verent by these organi zations can help to prevent |ater
delays in conpleting the project.
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CHAPTER 4. HI STORI C BUI LDI NG MAI NTENANCE

4.1 POLICY AND OBJECTIVES. The National Hi storic Preservation

Act of 1966 established a federal policy of stewardship for

America’'s cultural resources, including its historic buildings

The act requires Federal agencies to identify the historic

buil dings they own, to use themwsely, and to maintain themfor

the benefit of future generations. The hbvr Is commtted to

preserving and maintaining its historic buildings, but not to
restoring the buildings to an original or historic appearance.

The National Park Service, as the |ead preservation agency of the
federal government, has devel oped guidelines for the

Breservatlon, stabilization and rehabilitation of historic
Iuildjngs, based on standards established by the Secretary of the
nterior.

4.1.1 Integrity of the Building: Oiginal, Od, and Mdern
Aspects. Not every old building is historic, and not every
historic building is very old. Some inportant historic
structures are neither beautiful nor especially interesting to
look at. Ohers have been altered or allowed to deteriorate so
that they no longer qualify as historic. Certain parts of any
historic structure are nore inportant than other parts.

Even experts may have trouble sorting it all out, so it is
not safe to rely on your own eye or personal taste. Check the
construction date listed on the facility inventory. A o
construction date before 1946 should alert you that the building
may require special historic treatnent. Renenber that, in
historic buildings, protecting the building materials is a vital
part of protecting the building. For this reason, even routine
mai nt enance tasks need to be done with care.

Hi storic buildings |lose their historic or architectural
qualities if too much of what makes them significant is changed,
l'ost, or removed. Additions that are nore than fifty years old
may al so be historically significant.

Few historic buildings can or should renmain conpletely
unal tered indefinitely. For many good reasons, it nmay be
desirable to add nodern aspects to an old building: new roons or
entire building wings, interior partitions, handi capped-access
aids, energency exits, or nodern anenities such as nore efficient
heating and air-conditioning systens, updated |ighting and
el ectrical service, even elevators. Such changes can help to ,
keep a building young if they are made in ways that respect the
character of the building and its materials. |If they are
carel essly done, they can destroy its historic meaning and even
the structure itself. Alterations and additions should be
installed in a way that does not harmthe historic fabric and can
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be renoved at a later date without leaving an inpaired historic
structure.

4.2 DETERI ORATION OF MATERIALS. Even well-naintained buildings
are constantly in the process of changing as the materials they
are made of deteriorate. To understand why building naterials
fail and how theg can be made to last longer, it is necessary to
know sonet hing about their makeup. The following is a brief
summary of the major building materials and sonme of their nost
frequent problens.

4.2.1 Masonry. Masonry is a termthat applies to stone,
brick, terra cotta, adobe, concrete, stucco, and nortar. It IS
one of the nost durable of all building materials. A well-built
and well-cared for nasonry building can last for centuries, but
it can be quickly ruined by the wong maintenance or repair
techni ques or harsh cleaning methods, such as sandbl asti ng.

0 Brick. Brick is a mxture of clay and sand that has been
shaped in nolds, partially dried, and then baked at high
tenperatures to produce a hard surface. Cenerally, the
ol der the brick, the softer and |ess dense it is and the
more irregular the color and surface texture are.
Hand- ol ded brick, used in buildings constructed before
about 1830, is very soft. Pressed brick, used later in
the 19th century, was mechanically formed under high
pressure to make a hard, dense product with a smooth
uni form surface. Around the turn of the 20th century,
pattern bricks in a variety of surface textures and In
colors other than red or brown gusually yel l ow and cream
cane into use. Especially in the earliest periods, bricks
were often rubbed or shaped to achieve a decorative
effect. Variations in color and texture produced by
different natural materials in the clay and varied tiring
tenperatures also produced decorative effects. Very soft,
| ow- grade brick (salnmon brick) may be found as filler
behind face brick in buildings of all periods. This
filler brick is especially subject to crunbling when
exposed to water. The quality of brick, its size, color
and texture, and the various brick bonding patterns found
in historic buildings often suggest when they were built
and how they were used. (See Figure 4-1.) Brick surfaces
may span or crunble, or the brick may crack. Harsh
cleaning may renmove the "crust"” that 1s essential to the
weat hering ability of the brick. Repairing damaged brick
Is alnmost never feasible. A mgjor advantage of masonry
construction in general, and of brick buildings in
particular, is that when building units decay or are
damaged, they can be easily cut out and repl aced.
Sometimes bricks froma less visible part of the building
can be swapped for damaged ones, or natching sal vaged
bricks can be found. Since bricks of alnost every type
are still being made, there is no reason to settle for
| ess than an exact replica when replacenents are needed.
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A. Colonial grapevine joint, Flemish bond. \ B. Beaded joint, Flemish bond.
ca. 1720. ca. 1809.

7,
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_ﬂ C. Flush joint, common bond. D. Raked joint, English bond.
—-1 mid-19th century. early 20th century.
\'."'»

.

J’ _jd—

‘:\ .1

E. Flush joint, one-third running bond. F. Concave join{, common bond.

early 20th century. early 20th century.

Figure 4-1. Brick Bonds in Hi storic Buildings.
(I'NlTustration: Robert C. Mack, A l.A  Preservation Briefs 2:

Repointing Mrtar Joints in Historic Brick Buildings, Technical
Preservation Services Division, National Park Service)
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o Stone. Although we think of stone as a hard naterial,

many buil ding stones are quite soft. For instance,

| i mestone, sandstone (especially the type known as
brownstone), and nmarble can be dissolved by plain water.
They are all subject to pitting, staining, and erosion.
The sulfuric acid in acid rain can dissolve the surface of
i mestone buildings. Structural stress can cause

cracking, or noisture fromthe freeze-thaw cycle may cause
spalling. The hard, protective crust on stone formed when
it was new can be destroyed by harsh cl eani ng net hods.

Stone has a natural bedding plane, or direction in
which its layers were forned in the earth, sonewhat Iike
the grain in wod. Oten its structural strength as well
as its beauty depends partly on its being laid with this
pl ane perpendicular, rather than parallel, to the face of
the building. Qherwise, it can delanminate, or separate
along the bedding planes, and exfoliate (the face of the
stone peels off). (See Figure 4-2.) DeicinP chem cal s
can destroy masonry steps and wal ks and can [each into
nearby masonry walls, causing chem cal damage. Unlike
brick, damaged stone often can be repaired using nodern
epoxi es and consolidants. However, any repair nore
extensive than reattaching a small sec¥|on nmust be done by
masonry experts. (See Figures 4-3 and 4-4.)

Mrtar. Mrtar is the bedding material that separates the
building units in a masonry structure. The nortar used in
nost 18th and 19th century buil dings was made of |inme and
sand, or of lime, sand, and a little cenent, mxed with

water. (See Figure 4-5.) Because it is elastic and soft
in conparison wth the masonry, nortar allows the _
structure to shift and “give” slightly under stress; it

al so cushions the individual masonry units fromtoo nuch
pressure. Early nortar, nade nostly of lime, is very weak
and porous conpared to nodern cement. However, its
weakness is an advantage from the standpoint of old
masonry, which would be overstressed if a hard nortar |ike
portland cement was used. The absorbent quality of line
nortar can also be hel pful, because it allows excess

moi sture to transpire, or "breathe" out of the building.

On the other hand, its absorbenc¥ beconmes troubl esonme when
ground water is pulled up into the walls through capillary
action, creating a condition known as "rising danp."

Mortar m xes containing a high ratio of portland
cement, an extrenely hard nortar developed in the |ate
19th century, should be used only with conpatible hard
modern masonry. Do not use nortars high in portland
cement on historic buildings. Wen soft brick is
repointed with a hard cement, building stresses are
transferred to the brick rather than to the nortar.
Furthernore, excess noisture attenpting to |eave the
buil ding gets trapped within the brick rather than
escaping through the nortar joints. Eventually, pressure
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Figure 4-2. Stone Bedding Planes.

(I'l'lustration: The QA d- House Journal)
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Figure 4-3. Patching Brownstone with Powdered Brownstone and
Cenent M x.

(I'llustration: The QA d-House Journal)
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Figure 4-4. Blind Reattachnent of Broken Stone.

(Source:  Dinu Bumbaru, Heritage Mntreal Foundation)

from the captured water and crystallized salts pops the
face off the brick, creating an effect known as spalling.
Many ol d repainting jobs used portland cement, which may
now be inpossible to renove without causing further danmage

to the bricks around it.

In general, repainting should be avoided unless it is
clearly needed. FEven when carefully done, it can damage
old masonry. \Wen repainting is necessary, the danmaged
mortar should be carefully raked out to a depth of about 1
inch, using only hand-held tools, such as chisels that are
fitted to the joint. |f the nortar is very powdery, an
air jet or a gentle streamof water may be used to”clean
It out. Power tools such as cutting wheels or pneunatic
chisels, should not be used on historic masonry, as it is
I npossi ble to avoid damage to the historic fabric,

Repl acement nortar should match the old as closely as
possi bl e in conposition and col or. (Be sure to match the
original nortar, not a |ater repaintin% job.) Use
hydrated |inme and clean sand that nmatches the original as
closely as possible in color, type, and coarseness. To
see what kind of sand is needed, crush a sanple of the
original nortar in water and let the sand settle out
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Strength of the Masonry Mortar Mix
Low Average High (granite, (parts of each
(marble, weak | (hard limestone paving or ingredient
limestone or or sandstone, vitrified brick) by volume)
sandstone, facing brick) Portland
common brick) Cement Lime Sand
Interior
and Party
Walls Very soft
l ]
Sheltered 1 4 11-15
Exterior
Walls [S oft (type O) l
Normally 1 2% 8-10
Exposed
Extenior Medium (tvpe N)
Walls
Highly 1 1% 7-9
Exposed
Exterior Hard (type S)
Walls
1 1% 4-5
Paving
Figure 4-5. Cuide to Mortar M xes (Relative Murtar Strength) .
(Source: Dinu Bunbaru, Heritage Montreal Foundation)

It

may be hard to get a perfect

mortar col or
it contains,
col ored additives and weathering.

origina
entle scrapinﬂ) and exanineL}oints in several
ocations on t n

gray-to-black nortar,

i

nortar

col or,

e building. \
al ways use white cenent,

is determ ned nostly

col or

mat ch.

'S C y the col or
it is also affected by other factors,
To determ ne the
carefull'y clean (by washing or

di fferent
| ess you are matching a

Al t hough

of the sand
such as

not gray.

Col or additives or manufactured tinted cements may be

used, but it is sometines better to give tine and
weat hering a chance to soften the contrast between old and
newly pointed areas than to add col or

You may find that

the historic nortar contains additives such as salt or

sugar,

repl acenment

but these are harnfu
nortar.
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New nmortar joints should be of the same size and shape
(profile) as the original. Since historic methods of
pointing were quite different from nodern ones,
duplicating themrequires special skills and tools. For
large jobs, a skilled mason will be needed, and even an
experi enced worker may need practice to match a particul ar
tooling effect. Be certain not to snear the new nortar
over the brick edges. Mrtar should never be sneared
across the face of the stone except in rare cases when
repainting an original rubble finish. (See Figures 4-6,

4-7, and 4-8.)

Terra Cotta. Mbdern terra cotta is a hard, ceranmic
product that was developed in the late 19th century. It
was often used as wall cladding or as a substitute for
carved stone exterior decoration through the 1930s. It
may be found also as tile decorations on buildings
constructed in the 1920s and 1930s. Terra cotta comes in
a wide range of finishes, frommtte to gloss; the colors
range fromearth or stone hues to brilliant tones. Nbst
damage to terra cotta is caused by using the wong
cleaning methods. Do not attenpt to clean terra cotta
with hydrofluoric acid or any other strong acid. Cracking
or chipping of pieces is often caused by deteriorating
anchoring systems. New terra cotta is available made to
order to replace failed historic units.

stucco . stucco , a waterproof type of exterior plaster, is
made of line, cenment, and aggregate. It was originally
intended to protect soft brick or wood construction and to
provide a decorative surface. In historic buildings of
the 18th and 19th centuries, it was often scored to
resenbl e stone. Like interior plaster, it is usually laid
on in three coats, the first a rough "brown" coat, the

last a relatively snooth finish. |n 20th centur

buildings, it frequently has a rough, aggregate yinish,
used both functionally and decoratively. Stucco nade with
a high portland cement content should not be used to

repair nost historic buildings.

Concrete. A nmixture of cenent and aqgregate, concrete
came into general use in the late 19th century. It is a
dense, very strong, relatively inpermeable material that
does not absorb water readily. Early concrete building

bl ocks (simlar to today’'s CMJs, or cenent masonry units)
were often nolded to resenble stone. Poured concrete has
been around since the 19th century, and becane wi dely used
when steel reinforcement became possible. Although
concrete does not absorb noisture easily, the netal
anchors or pins that hold it can get wet, rust, and expand
enough to damage the concrete, causing it to span
exposing the reinforcing. Imtation stone made of cenent
and crushed stone aggregate has been frequently used in

the 20th century.
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Figure 4-6. Brick Joints.

(Source: Harley J. MKee, |ntroduction to Early American

R A

Masonry, Copyright 1973, "National Trust for H storic
Preservati on)

Flush.  Surplus nortar scraped off with a trowel.

Struck, with drip. Done with the point of a trowel.

Struck, without drip. Not for exterior exposure.

Rai sed.

Tooled. Done with a jointer.

Tool ed and scribed (or ruled).
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I I

Sp

Figure 4-7. Repainting.

(Source: Harley J. MKee, Introduction to Early American

Masonry, Copyright 1973, National Trust for Hstoric
Preservati on)

add weathered brick or stone often has worn, rounded edges.
Feat her edges of nortar break off, taking wth them particles

of brick. _
Recessed joints | ook better and are |ess susceptible to

damage.
Wien soft bricks are pointed with hard cenent nortar, {pe

hard nortar remains but the bricks disintegrate.

CAUSES OF MASONRY DECAY

Maj or Causes of Masonry Decay. = A certain amount of water is
natural and necessary in all bricks and stones. wever
when the noisture content is too high, soluble salts wthin
the masonry may crystallize and cause damage. \were do the
salts come fron? COften they are brought up fron1tke soi | by
rising danp, which is caused by water being w cked up into

the masonry from wet ground and foundations. he danm
caused by rising damp may reach one to two feet above 9ﬁe

round. In much the same way, chemicals used to nelt snow
rom wal ks and drives near a building can leach into the

wal |s and crystallize. In cold climates, excessi ve mpj sture
within the masonry alternately freezes (expands) and thaws

(contracts), with simlar harnful results. Under flood
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HOW TO REPOINT

REMovE 24" oF
e e e :é—/.

CLEAN JZANT THEN
< WIT MORTAR 2 ERCKS

__——_meADD NEW MORTAR,

MATEN =HAPE. OF
:ﬁ & RIGINAL TOINT

Figure 4-8. How to Repoint.

(I'llustration: Blair Prentice, Rehab R Ght; How to Realize the
Ful | Value of Your O d House, Copyright 1978 & 1986, Cty of
Cakl and, CA)

conditions, when water flows through masonry walls, different
parts of the building nay settle at different rates, causing
uneven stress on the building parts. Flooding can al so
damage other building materials, causing, for exanple, wood
to rot or iron masonry anchors to rust. |nappropriate
rehabilitation techniques such as sandbl asting or repainting
with hard nmortar can al so create severe problens. Anot her
cause of masonry deterioration is differential expansion,

whi ch takes place when one part of the building reacts to
changes in tenperature nore quickly than other parts do, or
when a building shifts because of weaknesses in the soil,
foundations, or structure. Danmage from nmechanical inpact may
be caused b% acci dents (as when a truck backs into the corner
of a brick building), by wear or tear fromnormal use (like
heavy foot traffic on |1 nestone steps), or by inappropriate
renovation techni ques such as the use of power tools to cut
out old nmortar joints. Chemcal disintegration naY result
frompollutants in the atnmosphere (such as the sulfuric acid
in acid rain, which turns |limestone into gyﬁsun1that washes
away) or fromacids secreted by nobss or |ichens.
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SUMVARY OF NMAI NTENANCE AND REPAI R PROCEDURES
FOR MASONRY STRUCTURES

RECOMMENDED :
Retain original nasonrY and
nortar whenever possible

wi t hout applying any surface
treat nent.

Repoint only those nortar
joints where there is evidence
of noisture problenms or when
sufficient nortar is mssing
to allow water to stand in the
mortar joint.

Duplicate old nortar in
conmposi tion, color, and

texture. Duplicate old nortar
in joint size, method of
application, and joint

profile. Repair stucco with a
stucco m xture that duplicates
the original as closely as
possi bl e in appearance and
texture.

Cl ean masonry only when
necessary to stabilize the
brickwork by halting
deterioration. Always use the
gent | est nethod possi bl e.

4-12

NOT  RECOMVENDED:

Do not apply wat er pr oof or
wat er repel[ent coatings or
ot her treatnents unless
required to solve a specific
probl em that has been studied
and identified. Coatings are
frequently unnecessary and
expensive. Wt er proof
coatings may prevent the
natural transter of water
vapor from the building,
causi ng masonry to
deteriorate.

Do not repoint nortar joints
that do not need repainting.

Do not use electric saws or
hammers to renove nortar

Do not repoint with nortar of
hi gh portland cenent content,
creating a bond that may be
stronger than the building
mat eri al

Do not repoint with nortar
joints of a differing size,
profile, texture, or color.

Do not sandbl ast brick or
stone surfaces.

Do not clean w th high-
-pressure water.

Do not use chem cal products
that could have an adverse
chem cal reaction with the
masonry materials, e.g. acid
cl eaners on |inmestone or

nmar bl e.



Retain the original or early Do not use electric saws or

color and texture of masonry hammers to renove nortar
surfaces wherever possible.
Brick or stone surfaces nmay Do not remove paint from
have been painted or masonry surfaces unless it is
whi t ewashed for practical or necessary. This may subject
aesthetic reasons. the bui[din%_to danaPe and may
change its historica
appear ance.

Repair or replace where
necessary, deteriorated
material with new material
that duplicates the old as
cl osely as possible.

(Further discussion of masonry maintenance problens and
reconmended solutions may be found in Sections 4.3, Misture
Probl ens; 4.4, Ceaning and Coatings; 4.5, Structura
Mai ntenance; 4.9, Exterior Wall Systens: and 4.17, New and
Substitute Materials.)

4,2.2 Metal. Metals found in historic structures include
wrought and cast iron, tin, lead, zinc, copper, bronze, brass,
| ead, steel, terne, nickel and nickel alloys, stainless steel
and alumnum These netals are found as nails, hardware, roofs,
decorative crestings, balusters, domes, cupolas, railings,
interior and exterior stairways, w ndow tanes, w ndow franes,
masonry anchors, girders, trusses, paint, and walls--al nost
anything and everything a building mght contain, from structure

to decoration. In order to stop netal deterioration and repair
damage, it is essential, but not always easy, to identify the
metal. Most netal problenms are caused by water, corrosion, or

gal vani ¢ reactions.

o Corrosion. Architectural metals nost often deteriorate
through corrosion (also called oxidation), the chemca
reaction of a netal with oxygen or other substances. The
corrosion attack may be unitorm (the nmetal corrodes evenly
wherever it is exposed to corrosive agents) or selective
écertain parts are affected nore than others because of a

ifference in conposition of the parts). Corrosion can
take many forns:

-Pitting.

-Stress corrosion cracking (caused when wought, or
wor ked metal reacts to chemcals in the environnent) .

-Erosion (caused by abrasion that exposes fresh netal to
corrosive agents)

-Gl vanic corrosion (an electrochem cal reaction to
contact between two different netals, such as an iron
nail in a copper roof).
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- At nospheric corrosion (the nost comon form caused by
the sulfur conpounds found in industrial exhausts and
the salt air and seawater in coastal areas).

Not all corrosion is bad. Oxidation sonetines forms a
protective coating for the netal, limting further damage.
The greenish patina that forms on copper roofs is one
exampl e of this "heal thy" corrosion.

0 Mechani cal breakdown. Metals nmay break down because of
abrasion from nmoving dirt, dust, sand, grit, sleet and
hail, or rubbing. Abrasion is especially critical wth
metal flashings and valleys used on slate roofs. Human
use is another cause of abrasion. Roof areas that nust be
wal ked on for mai ntenance should be protected with wood
decking. Metal fatigue is caused by repeated |owleve
stress. Metal fatigue often causes the failure of copper
roofs, which expand and contract in response to
tenperature changes. It also may lead to structura
failures of netal railroad bridges. Creep, overloadin
fire damage, weathering, and connection failure are other
common netal problems. Cast iron nay not only rust, but
can also be split by freeze-thaw cycles if water gets
behind the rust as in a colum or baluster. \Wen iron
pieces are attached to masonry, such as stair railings set
In stone or concrete, rusting iron may expand and split
the masonry. Most architectural cast iron is made of nmany
smal | pieces bolted together. My problens, such as
wobbly stair rails, can be solved %y taking the el ement
apart, and cleaning and tightening all the bolts. You may
have to use a larger bolt or screw to make up for neta
| ost through rusting.

4.2.3 Wod. Fire may be the fastest way to destroy wood, but
water is by far the nost common. Besides the damage it can do
directly, it encourages fungus, nold, and insects; and it hastens
structural failure by weakening wood nenbers. Dry rot, wet rot,
brown rot, fungus, and nold are all signs of excessive noisture.
Insect infestations require professional treatnent. Be alert for
evidence of bugs or danmge. Powderpost beetles leave little

iles of sawdust at their exit holes. QO d-house borers make

arge oval holes in coniferous wood. Ternite damage can be found
by sticking a pen knife into the wood. Professional inspection
and treatnment for insect infestation is needed to prevent further
danmage. (See Figure 4-9.)

Decayed wood should be replaced or repaired whenever it is
found.  Epoxies can be used to stabilize damaged pieces. |n-kind
replacement (i.e., with wood) is usuallg fairly sinple. Ml ded
and decorative shapes are widely available from commercial shops.
Wien necessary, large decorative features high on a building may
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Figure 4-9. Northern Ceographical Limts for Termte Damage
The northern limt of damage in the United States by
subterranean termtes (Line A ; by dry-wood or non-
subterranean termtes (Line B).

(Source: U S. Departnent of Agriculture)

be replaced with fiberglass or sheet netal fabrications nade by a
specialist. They should be considered only when the replacenents
are too high up on the building to be easi K seen fromthe ground
or when the original wooden pieces are too heavy to be safely
supported by the historic structure.

In choosin% repl acenent wood, keep in mind the shape and
character of the original. Mdern standard |unber sizes are
smal l er than historic |unber sizes. Replacenent pieces should be
cut to match the old pieces exactly, since even snall differences

will be very obvious on the finished job. |[If it is not to be

pai nted, the new wood shoul d match the old wood in species,

grain, and color. Do not repaint unless you have to. (ean
efore repainting, but do not use water or chem cals on bare

wood .
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Keep the wood dry. Keep gutters, downspouts, and roof
flashing in good repair. Do not |let water stand on roofs, w ndow
sills, door and window |intel tops, cornices, or decorative
elements. Allow ventilation. Keep weep holes open in hollow
vertical elenents such as colums. Provide themif needed
\Weat hering of bare wood may cause di scol oration, erosion, and
disintegration. Cenerally, bare wood should be treated with
preservatives and\or primed and painted. Pentachl or ophenol
sol uti ons (5% pentachl orophenol solution in water) shoul d be
applied to sanded wood before repainting. A 10% sol ution may be
used for wood that is often wet. To waterproof butt joints, end
joints, and other vertical joints, use a 20% solution in water
with oil or liquid paraffin additives.

4.3 MJ STURE PROBLEMS.  Protecting the building from excessive
moi sture is the nost inportant goal of a historic building

mal nt enance program  Moisture should be the prine suspect
whenever al nost anything goes wong with an ol d building.

Water is the eneny of all building material s--wood, masonry,

stone, or netal. It attacks fromevery direction--as snow or
rain, as humdity, as free water in the soil or as rising danp
within the walls. It collects on rooftops, in basements, and in

insulation. Nearly every cause of building decay, includin
vegetation, fungus, insect infestation, chem cal damage, an
other ills, is made possible or nmade worse by the presence of

moi st ure. (See Figure 4-10.)

Moi sture neters can be used to detect and quantify excess
moi sture, but many early synptons are easy to spot w thout
special equipment. It is useless and sonetines inpossible to
repair water-related damage unless the cause of excessive
moisture is elimnated. Sinple, preventive maintenance is
usual ly the best way to keep a building dry and sound.

| F YOU FI ND THESE THI NGS WHEN | NSPECTI NG FOR MJ STURE
St andi ng wat er
Peel i ng paint
Danp wal | paper and powdery pl aster
Danaged fl oors
Rotting wood (dry rot)
Rusting net al
Deteriorated nortar
Mol ds and fungi
Effl orescence, spalling, or discolored nasonry
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INADEQUATE

ODRIP EDGE ™ ] CHIMNE
Y MORT
/ AR

VALLEY AND
JUNCTION OF CHIMNEY FLASHING
HORIZONTAL AND
VERTICAL SURFACES

JOINT BETWEEN
BRICK AND WOOD

GUTTER AND FASCIA

DECAYED SiLL
AND SASH

EXPOSED
WOODWORK =1
CRACK IN MASONRY
EXPOSED END

GRAIN OF SIDING

POORLY VENTILATED
PORCH AND STAIR

GRADE TOO HIGH
RISING DAMP

POTENTIAL AREAS OF DECAY

Figure 4-10. Ppotential Areas of Decay.

(Source: Douglas Bucher, Preservation League of New York State)

| F YOU FIND THESE THI NGS WHEN | NSPECTI NG FOR MOl STURE (Cont . ):
Insect infestation
Danp, nusty inside air...
THEN LOOK FOR:
Faulty nortar
Damaged parapets
Cracks in the nasonry

Def ective caul king, sealants, and expansion joints

Defective gutters, downspouts, and flashing

Leaky copings
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THEN LOOK FOR (Cont.):
Ri sing danp
| vy or other vegetation

D%na ed surfaces (e.g., sandblasted brick, faulty wood
siding) . . .

THEN DO THESE THI NGS AS FI RST PRIORITY:

- Maintain, clean, or repair roofs, flashing, gutters,
downspouts, w ndows, caulking, nortar joints, weep
holes in colums, etc.

- Keep attic, basenment, and foundations dry and well
ventilated, wth properly working floor and ground
drains as needed.

- Keep door and w ndow frames tight-fitting and well
caul ked.

- Keep shrubbery and vines away fromthe walls and
f oundat i ons. Do not overwater plants near the building

f oundati on.
CONSI DER THESE STEPS AS LAST RESORTS:
- Danp- proof courses and French drains
- Bel owgrade waterproofing agents

- Above-grade water repellent coatings.

(See Figures 4-11 and 4-12.)

4.4 CLEANI NG AND COATI NGS.

4.4.1 Ceaning of Msonry. The usual reason for wanting to
clean masonry buildings is cosnetic. Cean buildings often | ook
nicer than dirty ones. Cleanin% can also reveal historic
features, colors, or textures that have been hidden under years
of dirt. Ceaning masonry can nmake repairs easier and prevent
further damage.

However, inproper cleaning can have exactly the opposite
effect, causing irreversible damage. Before beginning a nasonry
cl eaning project, get the advice of an experienced and unbi ased

masonry specialist (not a cleaning contractor) . This is no tine
for honme renedies and sel f-hel p because m stakes can be costly
and permanent. The SHPO can recommend appropriate nmethods and
sources of expert advice.
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Figure 4-11. Sources of Water Danmage Around Chi meys.
Note entry points at chimmey cap, parapet, flashing, and
defective nortar joints.

(Source:  Respectful Rehabilitation: Msonry, The Preservation
Press, National Trust for Hi storic Preservation)

Before attenpting any type of cleaning, it is inportant to
find out what kinds of dirt are present, determ ne whether the
dirt is actually damaging the bullding, and deci de on the
gentl est possible means of renoving it. Dirty buildings usually
have a conbination of dirt, soot, snoke, bird droPPings, oi
stains, netal stains such as rust and copper, graffiti, paint,
tar, and\or organic stains left by noss, algae, l|ichen, fungi,
and IVY tendrils. The masonry itself may have devel oped a
dirty-1ooking protective crust that cannot be renmoved wi thout
renoving part of the masonry. One type of dirt found in urban
and industrial areas is grine, a black or gray crust fornmed by
the interaction of airborne particles fromnatural and industri al
sources with mcroorganisns |ike fungi, algae, or ivy secretions,
as wel|l as byproducts fromthe breakdown of the masonry surface

itself.
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BEETLE
FLIGHT HOLES
mzﬁ':'ﬂ"f:
N o Y anceo
STATE OF DECAY
GROUND LEVEL_
TOO HIGH STAINING BY FUNGUS
ADVANCED FUNGAL
!!!!!!! DECAY INSILL
SHELTER TUBE ]
= e -
.\' . AND MOISTURE
CRACK IN WALL = @
- e g
COMMON PROBLEMS IN THE BASEMENT
Figure 4-12.  Conmon Problens in the Basenent.
(Source:  Douglas Bucher, Preservation League of New York State)

PRODUCTS FOR USE IN SPOT CLEANI NG STONEWORK

NOTE ©
i nconspi cuous ar ea.

el ement s.

Gaffiti,

\Wat er

spray paint

Asphal t, bitumen, tar

G 1l, grease
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Bef ore undert aki ng cl eani ng,
must be clean and free of netallic

test in a smll,

On exterior stonework:
acetone, varnish solvent,
comrercial paint stripper.

On interior stonework:

sol vents such as |acquer

t hi nners or chlorinated
hydrocarbons (nost effective
wth fresh stains)

Kerosene, xylene, toluene,
mneral spirits, chlorinated
solvents, aut onpbi | e asphalt
cl eaner.

Chlorinated solvents,
petrol eum sol vents,
hydr oxi de.

anmoni um



Rust Oxalic acid poultice (on
granite), sodiumcitrate or
ammoni um citrate (on carbonate
stones such as marble or
l'imestone), citric acid.

Copper and al |l oys Ammoni um car bonate, ammoni a
solutions, sulfamc acid,
ammoni um chl ori de.

Li chen, noss, ivy, plants Commer ci al  herbi ci des
detergents, household bl each.

Al gae, nushroons, nold Soap, commercial powdered
cleanser with bleach (e.g.
Al ax, Comet), calcium
hypochl orite (chlorinated
l1me), |eaching powders,
per oxi de.

Tobacco snoke, old coating Bl eaching poultices nmade with
resi dues hydrogen peroxi de or

hrpochlorlte bl each (e.g.,
clorox).

On marbl e: paste of cal cium
hypochlorite mxed wth
hydrated |ime.

(Based on material in_Respectful Rehabilitation: Msonrv -
How to Care for Od and Historic Brick and Stone, by Mirk London
Washi ngt on: The Preservation Press, 1986.)

Take the tinme to get a clear idea of what the problemis and
what can safely be done about it. Any cleaning nmethods being
consi dered should be tried first on a test patch (about two
square feet on brick or one entire unit on a stone wall) on an
i nconspi cuous part of the building. Allow plenty of tine for
results to appear. Deterioration or discoloration nmay take
months to show up.

Renoving Gaffiti. Historical graffiti (for instance, the
names of early residents witten on an attic wall) should be
preserved. Mdern graffiti (lipstick, spray paint, and
magi c- mar ker nessages) should usually be renoved. Sol vents nust
be chosen to fit the particular stain and applied as a poultice
(a paste made of a chemical mxed with an inert substance such as
talc, fullers earth, chalk powder, clay, sawdust, whiting, or
di at omaceous earth.) The poultice is spread 1/3 to 1/2 i1nch
thick on the pre-wetted stained surface, covered with a plastic
sheet, and allowed to dry slowy. VWen dry, it is carefully
renoved, then rinsed with water. (See Figure 4-13.) A poultice
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I

Figure 4-13. How to Apply a Poultice.

Absorbent material is applied to stain; the area is covered;
poultice is scraped off w th wooden spatula; the surface is
rinsed with water.

( Sour ce: Dinu Bumbaru, Heritage Montreal Foundation)

made of a paint renmover containing nmethyl ene chloride-based paint
renmover mxed with talc, chalk, or clay as a thickening agent is
effective against felt tip marker ink. Anti-graffiti surface
coatings (e.g. , urethanes, acrylics, silicones) should be avoided
because they frequently change the appearance of the coated
surface and may even act as a prinmer for some markers.

Paint removal from masonry. Do not renove paint
unnecessarily. ConPIete renoval is usually a mstake, since the
paint was very likely put there for a good reason--perhaps to
protect soft or deteriorated brick or to hide sloppy origina
masonry work. It may have been part of the original decorative
scheme for the building. Stripping it can damage the surface
beneath or speed deterioration. As a general rule, paint should
be taken down only to the first, tight, undamaged l|ayer. In
removing paint, keep in mind that any building constructed before
1950 may contain lead paint. Lead-based paint renmoved by any
met hod 1 s hazardous waste and nust be di sposed of accordingly.
Use proper precautions.

Before starting a stripping job, carefully renpve paint from
several test patches in an unobtrusive section of the building to
see what problens may arise. The sequence of paints and paint
colors on a building is a part of its history. If all of the
paint is to be renoved, the research necessary to deternine the
original colors should be done before stripping. Keep as-is at
| east one smal| section that contains every paint color as
hi storic evidence.

Badly peeling surfaces that will be repainted shoul d be
prepared by hand, wusing natural bristle or nylon brushes and hand
scrapers to renmove only the deteriorated paint. Trisodi um
phosphate (TSP) in water is a good cleaner if you are planning to
repalnt a basically sound surface, as it softens and renoves the

old top layer, leaving a degl ossed surface.
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Al ways use the gentlest cleaning method possible. Avoid
abrasive cleaning. Abrasive cleaning nethods, such as wet or dry
sand or grit blasting, even at very [ow pressure, should never be
used on historic nmasonry or wood buildings. These nethods
destroy the hard outer skin of bricks and terra cotta and even
stone. Once this protection is gone, the surfaces becone much
more likely to soak up water, leading to problens such as
sPaIIing, exfoliation, efflorescence, and decay. Abrasive
cleaning can al so damage nearby building surfaces, such as gl ass.
It is a hazard to workers, bystanders, and autonobiles, as well
as to shrubbery and other |andscape features. |If it is necessary
to renove all the paint, the follow ng nethods may be considered:

o Wt cleaning. It is usually safe to begin cleaning
masonry with a | ow pressure spray of plain water from a
hand- hel d garden hose and a gentle scrub using a soft,
natural bristle brush. Do not use wire brushes-- they are
hard on the masonry, and particles of the wire nmay be left
behind to rust and stain. A tablesPoon_or 2 of liquid
noni oni ¢ detergent, such as househol d di shwashing |1 quid,
can be added to each gallon of water. If that fails,
prol onged spraying or nisting.mjth plain water at |ow
pressure may soften surface dirt enough to allow it to be
rinsed off. The spraying should be done intermttently
for only 3 or 4 mnutes at a tinme wth a pause of several
seconds in between. This will keep the surface from
drying and also avoid penetrating nmasonry joints or
damagi ng the surface. Attach a tiner to the hose.) The
softening process nay take up to a week. Hi gh-pressure
washi ng ?600 - 1800 psi) should not be used on any except
the hardest surfaces, since softer stone (like |inestone,
sandstone, and marble) can be eroded bY hi gh pressure
water. Steam cleaning is expensive, slow ?average wor ki ng
tine: 1 mnute/square foot), and somewhat hazardous to the
worker. It is useful for cleaning intricatelr carved
areas w thout heavy brushing, and it is less l[ikely to
cause staining than prol onged washi ng.

There are some problens associated with wet cleaning.
Chemcals in the water may react adversely with those in
the masonry. For instance, water containing copper or
iron can cause stains on the surface of building stone.
(Addi ng chel ating chemcals to trap the netal in the wash
water can help to prevent this effect.) Water may bring
mneral salts in brick or stone to the surface, causing a
hazy, white filmcalled efflorescence. This discoloration
is harmess in itself and can usually be brushed away
wi t hout permanent damage to the masonry. Check the pH
| evel of the water before starting. rol onged washing
with even slightly acidic water, such as that from nost
public water supplies, can dissolve |inestone or marble
surfaces. Masonry can be structurally weakened by
saturation. Water that penetrates through nortar joints
to interior surfaces can saturate insulation and damage
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finishes and materials. Wt cleaning should not be
carried out when there is any danger of frost within the
next several weeks. (The U'S. Weather Bureau can provide
average freeze dates for autumm and spring for any part of
the country.) Watch for ground saturation caused by
spraying. It can cause rising danp.

Bef ore wet cl eaning:

0 Make sure that damaged masonry and joints have
been repaired and that caul king and nortar are
sound.

0 Use techniques requiring the |east anount of
wat er .

0 Use only plastic or nonferrous tools.

0 Seal door and wi ndow openings with 15-mllimeter

pol yet hyl ene taped all around the opening.

Heating Tools. Heat guns and heat plates that have a
wor ki ng tenperature of |less than 750°F nay be used with
caution. Propane torches and other tgpes of open flane
shoul d never be used on any historic building. Mny
historic building fires have resulted fromtheir use. In
addi tion, they can damage ol d brick, wood, and other
buildln% materials, and break wi ndow glass. They also
create hazardous fumes, as they vaporize any |ead that may
be present in the paint. \Wenever heat is used to renove
paint, a fire watch nust be kept on the site for at |east
3 hours after discontinuing the heat use. Snol dering
fires can take a long tine to show up.

Chenmi cals. Paint-stripping chemcals should be used only
when necessary and by professionals. Al though chemcals
are the nost effective way to conpletely strip paint, they
present environnental and health hazards. Chem cal
stripping is also slow and often messy. If several |ayers
of different types of Paint must be renoved, it may be
necessary to use a difrerent chemcal on each |ayer.

Al kal ine strippers (sodium or potassium _
hydr oxi de- based) work best on old linseed oil paints. One
di sadvantage of alkaline strippers is that they can cause
ef fl orescence on masonry surfaces. A weak hydrofluoric
acid cleanser is sometimes applied as a neutralizer before
rinsing thoroughly with water.

Organic chem cals such as nmethylene chloride are better
for nodern paints and finishes such as urethane varnishes
or epoxy. Methylene chloride strippers nust be applied as
poul tices, or |eaching packs, to avoid spreading stains.
They require thorou%h rinsing. Methylene chloride is a
carcinogen and it should be used only out doors or in
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well-ventilated areas. Safer strippers, nade with dibasic
acid esters and other chem cals, such as bi odegradabl e
citrus derivatives, are now avail able.

Bl anket or mat-type strippers are simlar to leach
packs, but they have the advanta%e of containing the paint
reglduF after 1t is renoved so that disposal is sinpler
and safer.

_éine washes, such as whitewash, can be dissolved in
aci ds.

o Mechani cal Means. Careful hand sanding and scraping are
often good ways of renmoving paint. Belt sanders, rotary
wire brushes, and power-driven carbi de cones and discs
shoul d not be used on historic buildings. Sanding and
scraping, even by hand, can create dust containing toxic
materials such as lead. They require the use of nasks and
careful cleanup

4.4.2 Msonry Coatings and Paint. \Waterproof or water-
repel l ent coatings or other treatnents should not be used unless
necessary to solve a specific problemthat has been studied and
i dentified. The coatings are often expensive and unnecessary,
and they do not stabilize masonry by preventing further
deterioration.

Wat er proof coatings seal the surface of masonry agai nst both
wat er and water vapor. ThS% are intended for use Dbel ow grade
VWat er-repel | ent coatings, ich seal against water but not
agai nst water vapor, should be used above grade. Coatings can
trap noisture within the masonry, causing spalling and other
damage. Silicone sealers (the nbst comonly used type) may add a
slight sheen to the finish. They must be renewed after 5 to 7
years. They may cause subflorescence (a build-up of mnera
salts beneath the surface of the masonry) , which can lead to
spalling. Only-water soluble solutions (such as silicones and
siliconates) are acceptable for use on historic buildings. Do
not use acrylic or polymeric solutions (acrilates) , polyvinyl
chloride (PVC), or polyvinylacetate.

Paint is a traditional protective coating for brick
Although it is considered reversible because it can be renoved
its removal can dana%e the original surface. |In general
hi storic buildings should not be painted for purely cosnetic
reasons. Built-up paint can obscure inportant decorative details
and interfere with the nasoan’s ability to breathe. (Oten
cleaning is enough to renew the surface.

Paint can create many of the sane problens as other coatings.
Tradi tional whitewashes (line washes) allow sone vapor
transm ssion, but there are nodern | atex paints made especially
for exterior masonry walls that are preferred. Paints such as
epoxi es and sone al kyds may not allow masonry or wood to breathe
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and should not be used. Even latex paints, if applied in too
many |ayers, can become inperneable.

4.5 STRUCTURAL MAINTENANCE. The first problemin addressing a
structural problemis recognizing there is a problem After many
years of palinting, patching, additions, and alterations, the
structural problem often can go undetect ed.

Structural problens show up in the visual condition of
materials. Exanples are cracks in foundations, warped or bowed
tinber framng, and deteriorated materials. (See Figure 4-14.)
Gt her indicators of structural damage can be sour odors or visua
fungus, which may indicate dry or wet rot. Dust piles, netal
shavings, or wood chip piles may indicate structural novenent or
insect damage. In general, historic buildings do not need to
neet the same structural design requirenents as contenporary
buil dings. Accept noderate deflections; neasure and nonitor
cragk di nensions and novenent; and prudently assess the existing
condi tion.

The predom nant damage to foundations is caused by novenent
of piles or pile caps, rotting of wood piles, settlenent, or a
change in ground water level. Therefore, there is an associ ated
change in the bearing capacity of the structure. The engineering
principles needed to fix a problemare best left to structural
engineers. A rule of thunb in dealing with foundation problens
is not to reinforce isolated areas wi thout considering the
resultant forces on the rest of the structure.

For eval uating masonry damage, consider that m xtures of
mortar in historic structures were predomnantly |ime m xtures,
which are softer and | ess durable than those used in nodern
construction. Portland cement nortar under novenent conditions
will frequently split off brick and stone faces because it is
stronger than the line nortar. (As shown in Figure 4-14.)
Consider using line nmortars for repainting masonry.

Ti mber construction by its nature will droop or sag over
time. This by itself does not nean that the structure is not
sound. The problens with tinber construction are found nost
frequently when the wood is cut away to accommodate an
alteration. A second area worth investigating is the possibility
of bug infestation. |If bugs are present and the tinbers are
hol | ow or decayed, fum gation and application of bug-toxic
preservatives should be pursued. Fungus can deteriorate the
structure if the environnent is not heated or cooled to prevent
t he grow h.

Wought iron was the grandfather of steel by 100 years. The
early itens used were fasteners, hardware, and various
conpression nenbers. Wought iron was not frequentlﬁ used as
tensi on nenbers because of its brittle nature. By the early
1900s, steel became a material of choice because of its ability
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Figure 4-14. The Collapse of Masonry Lintels Indicates a
Structural Fault.

(Source:  Respectful Rehabilitation: Msonry, The Preservation
Press, National Trust for Historic Preservation)

to be flexible yet durable. The conditions that should be abated
or prevented in these materials are corrosion, abrasion,
movenent, and inpact.

4.6 MECHANI CAL SYSTEMS/ HVAC. Most historic buildings that are
used as living or work places need nodern heating, cooling, and
ventilating systems, as well as up-to-date kitchens and
bathrooms.  The nost inportant consideration in installing these
systems is not how to hide them but how to protect the historic
fabric of the building. You may find it surprisingly easy to do
both if you take time to exam ne the building closely before
beginning a new installation. C osets, pantries, and service
areas in basements and wings can often be used for nodern
bat hr oons, kitchens, and utility rooms. Many 19th century
bui I dings were built with central heating and ventilating systens
t hat can be adapted for today's air conditioning or wiring needs.
Ducting for central A/C can sonetinmes be installed using old
chases, or floor vents may be added for ducts rising fromthe
basenent. O her locations to consider: between roof deck and
ceiling (but only if new roofing is being installed) ; wthin roof
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or ceiling structure (but only within original suspended or
furred cerling); between structural sub-floor and flooring
(within non-structural fill or between sleepers); exposed in
cellar, bottom floor, and crawl space (in service areas only);
trenching below building (if soil and groundwater conditions
permt); within walls (in existing furred spaces or new built out
spaces) ; within furring over structural nenbers; above beam
flanges, on top of cornices or other conceal ed |ocations. Do not
cut away portions of historic woodwork or cornices to install new

wor K.

When installing water pipes, electrical conduits, and ducts,
be careful not to cut through beans and floor joists, especially
near the bearing or in the upper and |lower third of the menber.
Wiile the floor or ceiling is open, inspect and repair bearing
nmenbers that have been underm ned by earlier plunbing
installations. Rei nforce weakened menbers with wood or steel

scabs.

~Security and fire detection and suppression systens can often
be installed using the sanme precautions.

The use of fan-coil air conditioning units to cool roons may
be desirable. They require only piping installation in the
historic fabric, and they can be |ocated unobtrusively beneath
wi ndows and painted to match wall finishes. Through-wall room
air conditioners should be avoided. [f wi ndow units nust be
used, they should be nounted on side or rear walls, and wal l
surfaces should be protected from dripping condensation. For
central heating and air conditioning, |ocate grilles and vents in

i nconspi cuous pl aces.

Vibrations from air-conditioning condensers and ot her
machi nery may be harnful to old structures. Special care is
required to danpen vibrations in attic and roof-nounted
equli pnment. Do not suspend systens fromattic roof rafters.
Roof - mount ed air-conditioning systens should be |ocated so that
t hey cannot be easily seen fromthe ground.

You may occasionally cone across historically interesting
nmechani cal equi pnent or decorative elements in unlikely places.
These itens couPd be marbl e counters and stalls in bathroons,
brass or bronze lavatory faucets, door handles, or stal
connectors. These should be preserved and used where they are,

if feasible.

Be alert for corrosion and | eaks in piping systens over 30
years old. Miintain valves, such as radiator valves, and replace
seats and rings every few years. I nstall water hammer arrestors
as needed to prevent vibration. Mintain traps and air vents on
steam systens to keep condensate from fountaining fromthe vents
when the systemstarts up. Mintain water treatment systens to

prevent corrosion in piplng.
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4.7 ELECTRI CAL SYSTEMS AND WRING. New lighting and electrica
systenms should not intrude visually or physicaII% on old
materials and features. Wring can often be fished through

exi sting chases, or unobtrusively surface-nounted if necessary.
El ectrical outlets should be nounted in plaster walls rather than
in historic baseboards. If wiring cannot be conceal ed, use
metallic surface raceways, carefully attached to avoid danaginﬁ
historic materials, and painted in the sane finish colors as the
adj acent surfaces. Run the wires in inconspicuous places--along
mol di ng edges, for instance, rather than across flat wal

surf aces. Renove inactive tel ephone wires. Run new wires at
floor |evel rather than on top of baseboards.

Do not surface-nount junction boxes on walls and exteriors.
Keep wiring to a mninum on exposed surfaces, especially on the
exterior of the building. (See Figure 4-15.) H gh-intensity
ngF&n l'ighting systens are not appropriate for use on a historic

ui | di ng.

H storic ornanmental |ighting fixtures, such as chandeliers
and sconces, should be retained as part of the building fabric.
Often, they can be rewired and used for general illumnation or

indirect lighting. If you find piping for old gas lighting
fixtures (often left in place when electricity was added), try to
use the piping as conduit for electrical wires for the new
lighting system This avoids having to cut and repair origina
fini shes. Check the ceiling nnuntin% system for chandeliers any
tine the ceiling is open and accessible, and repair any weakened
conditions. A d knob-and-tube wring (sonetines found in attics
or conceal ed areas) should be replaced. Inspect old wiring for
fraying or rubbing against structural nenbers.

4.8 ROOFS AND COVERI NGS, WATER DRAI NAGE. Besides being a
historic buildings nost inportant protection from the el enents,
the roof is one of the building s nost inportant historic design

features. Its shape, features (such as cresting, dormers,
cupol as, and chimeys) , and the size, color, and patterning of
the roofing material, are all “character-defining” elenents that

nust be preserved.

o Do not change roof shapes or add features such as
skylights, especially If they will be visible fromthe
street.

o Preserve historic roofing materials and repair in-kind
when possible. Copper, lead, |ead-coated copper, tin,

terne, stainless steel, galvanized iron roofing materials,
as well as netal shingles, are readily avail able.

0 Replace only the damaged sections.
0 Use replacenent materials that are identical to the
originals in color, size, finish, and reflectivity.
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Figure 4-15. Historic Wndow | nappropriately C osed In,

VWndOM/inapproPriater closed in with HVAC unit and filler
panel. Note also the utilities fastened to exterior wall.

(Photo by James C. Massey)

o If the entire roof must be replaced, there may be .
acceptabl e nodern substitutes that are cheaper, lighter in
wei ght, or nore durable than the originals.

o Do not renove original eaves, overhangs, and EérQE?e?f
They are usually inportant design features. P
possi ble, or replace with exact replicas.
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Bal ustrades are prone to decay and need frequent
I nspection and painting.

Repl ace all woodwork with the correct historic sizes. dd
| umber di mensions are often larger than nodern di mensions.
Smal | differences will be obvious when the new work is in
place. New m|lwork for cornices, balustrades, and ot her
such features is available from mllwork firnms that
specialize in historic work.

Inspect lightning rods mounted on roofs. Instal
additional rods on roofs if required by code.

4.8.1 Roofing Materials. A wide range of materials were used
on historic roofs. Repair or replace in-kind if the roof is
vi si bl e.

0

0

Copper _Roofs. These are anong the best roofs but are very
expensive. It is usually better to allow new coEper roof s
and flashings to weather naturally than to use chem ca
washes to age them

Slate Roofs. A good slate roof can last 50 to 100 years,
but slate varies in quality. H storic building roofs
constructed of inferior slate wll need earlier
replacenent. Slate roofs are easily danaged by i npact
(such as fromfalling tree branches or workmen wal king on
the roof) and fire.

Repair slate roofs by replacing only the danaged
slates. If the deteriorated area is large, renove the
slates and discard any broken ones. Reuse old slates
in the areas that show, and install new ones

el sewhere

Do not use iron or steel nails on slate roofs. The
nails will eventually rust, and the slates will fall
off. Copper nails are best, but galvanized nails can
be used It copper won't penetrate the slate.

Do not wal k on slate roofs.

Do not “torch” (fill in between and beneath slates
with nortar) . This keeps noisture from evaporating
and can cause wooden battens and rafters to rot.

Fennve organi ¢ grow hs such as noss, al gae, and
I chens.

Tile Roofs. Barrel tile (SPanish tile) and flat tiles
al so have a long ‘potential life.

Use gal vani zed nails to prevent corrosion danmage to
tiles. Wtch for acid and frost danage.

4-31



- Match replacenment tiles to the originals for color
size, thickness, and type of tile.

- Install new tiles with same weather exposure as the
originals.

- Do not walk on tile roofs.

Wod Shingle Roofs. Wen repairing a wood shingle roof,
use long Tife materials. Use nodern fire-rated wood
shin%les when they are avail able. (See Figures 4-16 and
4-17.

- Replace damaged shingles w th new wood shingles of
sane W dth, shape, and exposure to weat her

Sheet Metal Roofs. If kept painted, galvanized sheet
metal roofs last indefinitely. They may be standing-seam
flat-seam or batten-seam

- Wien replacing, keep the sane shape and configuration
as the original (i.e., standing-seam flat-seam
batten-sean) .

- Do not walk on sheet-netal roofs.

Lead and Lead- Coated Copper Roofs.

- Do not repair by soldering or using bitumnous (tar)
pat ches.

- Consult an experienced roofer if anything nore than
mnor repair is needed.

Tin or Terne Roofs.

- Use lead-coated fasteners or copper nails.

- Keep painted. Prime the underside and exterior of the
metal with linseed oil and iron oxide priner paint;
the exterior with an oil-based coat.

- Fill cracks with a non-shrinking caulk as a tenporary
measure only; Plan to replace.

Gal vani zed Roofs.

- Repair sheet nmetal with simlar material. Seal |eaks
with non-shrinking caulk, not with tar products.

- Paint nmetal roofs if they were historically painted or

if base netal is showing through. Use historically
appropriate col ors.
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AVAILABLE WOODEN SHINGLES AND SHAKES FOR RE-ROOFING

SIZE DESCRIPTION NOTES
Appropriate if:
Custom - Handsplit the traditional way with © Worked to match
split & :hdewmmhhm froe & mallet. Tapered. Surfaces ’ by .
dressed hingles dressed for smoothness original shingles
Commercially available. Handsplit Appropriate if:
Typically: the traditional way with froe & © wrregular surfaces are
Ta lit® L=15", 18, 24° mallet. Tapered. Bundles contain dressed
persp W=g"-W" varying widths & butt thicknesses. ¢ butt thicknesses ordered
Butts vary 1/27-3/4" Surfaces may be irregular along uniform i
grain. * wide shingles are split
. . Commercially available. Hand or
IY-PI?HYB' u" machine split without taper. Not apng:“:ome;:cm
w -4"LM' ' Bundles contain varying butt P T prol
Straightsplit Butts v thicknesses; often very wide * Limited use of thin,
'u?u-SI&-M{‘ shingles. Surface may be irregular even ’mb'ii};BPms on
medi i i some cabins, bamns, etc.
heavies = 3/4-1V¢" alongnkche grain. Thick shingles not
Typically: Commercially available. Machine
L=15", 18°, 24° split and sawn on the backs to .
Handsplit* Wedg"-W" taper. Split faces often irregular, ::;':3::5:‘;;::“
resawn Butts vary even corrugated in appearance.
medijums = 3/8-3/4" Butt thickness vary and may be too
heavies = 3/4-1V¢" wide.
Appropriate if:
Typically: Commercially available. Made from | o pytt thicknesses ordered
Ly-PE' y]'s.. 24* split products with sawn surfaces. uniform
Tapersawn* Wad 1" Tapered. Butt thicknesses vary and * wide shingles are split
= Butts vary 1/2"-3/4" shingles may be too wide. Saw * pronounced saw marks
\ marks may be pronounced. sanded
Typically:
i Lok o) Gusom o commerily st | (SESFER 0 e
butt 24"-.50 (1/2") . ’
W = Varies by order
Typically:
Sawn- L=16"-.40 (<3/8") Custom or commercially available. Appropriate to reproduce
fancy 18"-.45 Tapered. Sawn by circular saw. A historic fancy butts
butt 247-.50 (1/27) variety of fancy butts available :
W = Varies by order
Custom or commercially available. .
Steam-bent Varies by order to maich, Tapered. Thin sawn shingles are ’:zg::fn::m;::" roduce
“Thatch” roofs steamed and bent into rounded

forms.

Figure 4-16.

( Sour ce:

Roof i ng.

Presentation Brief,
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WOODEN SHINGLES-HISTORIC DETAILSAND INSTALLATION PATTERNS
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Figure 4-17.  Woden Shingles -- Historic Details and
I nstal |l ati on Patterns.
(Source: National Park Service. Chart: Sharon C. Park

Del i neati on:

Kaye Ellen Sinonson)
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o Roll Roofing.

Do not use asphalt or roll roofing on historic
bui | di ngs except on flat roofs that are not visible
fromground level. Menbrane roofing is acceptable as
a replacenent on flat conceal ed roofs.

If roll roofing was added over the historic material
in an earlier rehabilitation, consider going back to
the historic material when reroofing.

- 4.8.2 Water Drainage. To keep excessive moisture out of the
building, maintain and repair flashing, gutters, and downspouts.

If the building does not have adequate flashing or gutter
systens, add them Install themin a way that will preserve the
original appearance of the building.

4.9 EXTERI OR WALL SYSTEMS.

4.9.1 Masonry. In historic construction, stucco was usually
applied directly on top of masonry walls wi thout an intervening
| ayer of lath. This makes the masonry nore vulnerable to
noi sture infiltration through rising danp or water running down
the wall. \Wen repairing, consider adding expanded netal |ath
between the masonry and stucco |ayer. Respect decorative aspects
of stone work. Do not renove or snooth over water tables, string
courses, or other prOJect|n% el enents. In repairing brick walls,
be mndful of the original brick pattern and type of brick used.
Mat ch repl acenment bricks to the original in size, color, and
texture. Repointed nortar joints should match the size, color
and tooling of the original as closely as possible. In repairing
stone walls, match replacenment stones to the original in size,
color, and type of stone. Be aware that stone that | ooks
identical to the original may have different weathering patterns.

4.9.2 Wod Frane. Most franme construction since the md-19th
century has been balloon fram ng, except for |arge wooden
industrial buildings. Earlier historic fram ng was w dely spaced
post - and- beam construction. Post-and-beam construction contli nued
much later in industrial buildings.

There are special problens of frame walls in historic
bui I dings, including rot and deterioration, lack of insulation
structural failure, and deformation. Sills and other horizonta
surfaces where water can stand are a particular deterioration

probl em

o Capboards and Shingles. Repair board by board. Do not
re-side the entire wall unless necessary.

0 Stucco Over Wod or Metal Lath. Early 19th century stucco
was often placed directly over wood or solid brick walls
to inmprove waterproofing. 20th century stucco was
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installed over wood boards and |ath, and later over neta
lath. Od metal lath is subject to rust. In repairing
stucco, it is best to use nodern netal lath, installed on
top of the old wood lath if possible. Test-patch stucco
to recapture texture and degree of graininess of original
from sand to pebble finish. Stucco may crack or fall off
if the keys fail because of rust, structural deformation
or vibration.

Brick Veneer Over Whod Lath Brick veneer is subgect to
bowi ng, cracking, and problens simlar to those of stucco
Problens are less likely when the brick is backed by CMJs
as in nmodern construction.

Renovi ng Permastone, Asphalt, or Asbestos Siding. In
order to decide whether and when to renove asphalt siding,
it is necessary to know how nmuch damage is underneath the
siding. Permastone should be removed whenever the
opportunity arises. Asbestos siding nust be referred to
asbestos control.

Vinyl and Alumnum Siding. Vinyl or alum num siding
shoul d not be used on historic buildings. Fromthe
standpoint of historic preservation, there are three
i mportant reasons to avoid such sidings:

1) It changes the historic appearance of the building
because the texture and proportions of the new boards are
different fromthe original wood siding. Wrse yet, it
nay hide historic features such as cornices, w ndow
mol di ngs, or carvings.

2) The siding conceal s existing or ongoing damage to
Ehsfmal“s and original siding and nmakes repairs nore
ifficult.

- 3) The installation process itself may damage the
original siding or other historic features.

Studi es have shown that, in the long term it is not
more economcal to install and maintain alum num or vinyl
siding than it is to keep wood siding in good repair.
Artificial sidings are not maintenance-free. They peel
pit, split, bend, and fade. Consequently, they nay
require repair or repainting inonly a few years, and
usual Iy they nust be replaced entirely within 20 years.

Al t hough they are sonetines advertised as being energy-
efficient, alum numand vinyl sidings have no significant
i nsul ation val ue.

Paintin? Exterior Wod Walls. Wenever possible, clean
wood walls; do not paint them  Paint when necessary; do
not |leave wood bare. Finish the walls with paint or stain
as found in the original. Wen repainting, you may want

to use the historic colors. A specialist in paint color
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anal ysis can determne the historically correct colors
with sanples taken froman undisturbed (i.e., unstrapped
and unweat hered) wall section. Wen preparing to paint,
clean the wall first, then scrape and sand the old

surface; but do not strip it unless necessary. Do not use
water on bare wood. Prepare the surface carefully: putty,
spackl e, repair splits, replace bad sections, sand and
feather the edges of built-up paint. It iIs best to use
the same type of paint when repainting.

0 Insulatin? Walls. Insulating an existing frane wall is
often difficult. The cost and destruction of historic
fabric is not generally justified unless the building is
being conpletel’y resided or replastered. The amount ™ of
heat |ost through walls is relatively small conpared to
that |ost through w ndows, doors, and roofs. ncentrate
insulation efforts in these nore cost-effective areas. Do
seal wall and foundation cracks. Do not use urethane foam
i nsul ation since, besides posing a health hazard, it
retains noisture in the walls and cannot be renoved
Wi t hout damaging the original naterials.

o Controlling Vapor Transnittal. Wen vapor barriers are
used, they shoul d be placed toward the heated side of the
wal | (toward the inside in cool clinmates, toward the
outside in hot hunid climates). Wod walls need to
breathe. Do not over-insulate.

0 Enclosing Porches. Porch enclosures should not detract
fromthe historic design of a building. Mintain the
overall form of the porch, as well as cornices, colums,
and trim Exterior vestibules can be added to increase
energy efficiency and convenience if they are carefullﬁ
designed. The best place to put themis generally within
an open porch.

4.10 WNDOWNS. \Whenever feasible, historic wi ndows should be
repaired rather than replaced. |f they nust be replaced, the new
wi ndows should be replicas of the old ones. Wndows are an

i nportant design feature of most buildings, including warehouses
and factories. They reflect the historic period, architectura
style, regional characteristics, and technol ogical devel opment of
the building. Wen they are changed, the historic appearance of
the building is also changed.

I'n evaluating significance of w ndows, they shoul d be
considered historically or architecturally significant if they:

o Are original;
0 Reflect the original design of the building:

0 Reflect the historic period or regional styles and
buil ding practices when the building was constructed,
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0 Reflect building changes from major historic periods or
events; or

0 Are exanples of exceptional craftsmanship or design.

4.10.1 Wndow Surveys. Muintenance decisions should start
with a w ndow survey that records the condition of every w ndow
in the building. A w ndow schedule listing all the parts of each
unit, with space for notes on existing conditions and repair
instructions, is helpful here. Start at the top of the
historic-buildin? mal nt enance treatnment sequence, and do not take
the next step unless it is necessary. Do sinple naintenance
first; repair as needed; replace damaged or mssing parts in-
kind; replace the entire unit in-kind only if it cannot be
repaired. Do not give up too soon on the idea of repairing
wooden or metal w ndow sashes.

If a window nust be replaced, make sure that the replacenment
mat ches the original exactly. (See Figures 4-18 and 4-19.)
Custombuilt or stock replacement w ndows suitable for nmost 19th
and 20th century buildings are readily available comercially
from specialty w ndow conmpanies. Good mllwork shops can
duplicate parts, such as muntins or bottomrails, i ch can be
placed in the old sash. Consult the SHPO for help in finding
repl acement sources in your area. \Wen selecting replacenments,
pay special attention to:

0o Pattern of openings and their sizes;

0 Proportions of the frane and sash

0 Configuration of the w ndow panes and nuntin profiles;
o Type of wood;

o Paint color;

0 Characteristics of the glass; and

0 Associated details such as hardware, arched tops, hoods.
or other decorative elenents.

Al t hough reproduction handnmade glass is comercially
avail abl e, existing old glass that shows manufacturing
irregularities such as bull's eyes, bubbles, and glass "streaks,"
or discoloration caused by age, should be protected during the
repair process and reused if practicable. Decorative colored or
stai ned gl ass and beveled glass is especially inmportant for
preservation

Repl ace only as much of the historic material as is
necessary. |f the lower sash is decayed and the upper sash is
sound, replace only the lower sash. 1f the sill is rotten, but
the head and janbs are sound, replace only the sill
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Figure 4-18. Hi storic Wndows |nappropriately Replaced.

Hi storic w ndows have been inaPFropriater replaced with

nodern exanples at the second

oor, wth an adverse effect

on the historic character of the building.

(Photo by Janes C. Massey)

4.10.2 Maintenance and Repair of Wod Wndow Sash

0

Check for wood decay. Dry the wood and treat with
fungi ci de as needed.

Repl ace or repair decayed wood using epoxies or by
splicing with new wood

Prime dried-out wood with linseed oil before repainting.
If windows will be repainted in the historic colors, do
color analysis to determne the original colors before
begi nning to renove paint.

Renmove excessive or deteriorated paint as needed to nake
the wi ndows work easily and provide a sound surface for
repai nting.

Strip the paint using any appropriate nethod.
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Figure 4-19. Filled-in Arch, An |nappropriate Repair.

An original arched wi ndow and decorative stone lintel have
been renoved, the arch filled, and a nodern w ndow install ed.
Not just inappropriate, but boring!

(Source: Dinu Bumbaru, Heritage Mntreal Foundation)

o Use care not to damage the profiles of the noldings with
scraping tools .

0 Sand carefully so as not to blunt the edges of the
mol di ngs.

o If a heat gun is used, either renove the glass fromthe
sash or protect it from sudden tenperature changes wth

gypsum board covered with al um num foi |

o |f the damaged areas are |arge, have replica franes or
sashes custom made to match original the sashes and/or

frames. (See Figure 4-20.)

4.10.3 Metal W ndows. |f steel windows are basically sound,
it is often nore economcal to repair and retrofit themthan to
replace them Rerove light rust, flaking, and excessive paint;
then prime the exposed netal with a rust-inhibiting primer.

Repl ace cracked or broken glass and gl azi ng conpound, replace
m ssing screws or fasteners, and clean and |ubricate hinges.

(See Figure 4-21.)
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DOUBLE-HUNG WINDOW: DOS AND DON'TS

k]

' “ “

I
|

i

ORGINAL. LOUBLE -HUNG WIN- OPENING BLOCKED DOWN TO

Dow (ITALIANATEY. ACCEFPT STOCK, ALUMINUM
O LEAVE IT INTACT OR FRAME,

REPAIR, OR REPLACE IN-KIND, DONT DO THIS. IT LOOKS

WINDOWS ARE A KEY INTE- MAKESHIFT AND MARS THE

GRAL. PART OrF THE ARCHI- PROFORTIONS AND APFPEAR-

TECTURE, ANCE ©OF THE HOUsE.,

Figure 4-20. Doubl e-Hung Wndow. Dos and Do nets.

(I'llustration: Blair Prentice, Rehab Right: How to Realize the
Ful | Value of Your O d House, Cﬁpyrlgﬁ% 1978 & 1986, Gty of

Cakl and, CA)
~ Rust and Paint Renmoval. Rust can be renpved by hand with
wire brushes or alum num oxi de sandpaper, or with a power tool
such as an electric drill with wire brush or rotary whip
attachment . (Protect adjacent window sills and janbs. ) Cheni cal
rust renovers also work well; but do not use hydrochloric acid,

as it |eaves deposits that can cause further corrosion. Pr ot ect
masonry and gl ass fromchenicals with plastic sheets. Renpve
chem cal residues frommnetal with danp cloths (not running water)
and dry thoroughly immediately. Do not use oxy-acetylene or
propane torches to burn off rust. |ntense heat can distort the
netal and break the window glass. |t also vaporizes the lead in
old paint. Low pressure sandbl asti nP (80-100 pounds per square
inch) using #10-#45 grit or glass pellets can be used to renove
heavi er rust (after renoving the w ndow gl ass). Bare net al

shoul d be wi ped with denatured al cohol or other cleaning solvent,
quickly wiped dry, and primed inmediately with two coats of an
aﬂtl -corrosive, oil-al kyd-based paint containing zinc or zjnc
chromat e.

4-41



cv-v

?0INo0sg)

(90TAI®S YIed TeUOTI3eN ‘Ied °D uoxeys

*IZ-¥ 2anbtd

*SMOPUTM TR3I®H OTIOISTH Jo sadil

Double-hung industrial windows
duplicated the look of traditional wooden
windows. Metal double-hung windows were
early examples of a building product adapt-
ed to meet stringent new fire code require-
ments for manufacturing and high-rise
buildings in urban areas. Soon supplanted
in industrial buildings by less expensive
pivot windows, double-hung metal win-
dows regained popularity in the 1940s for
use in speculative suburban housing.

Austral windows were also a product of
the 1920s. They combined the appearance
of the double-hung window with the in-
creased ventilation and ease of operation
of the projected window. (When fully
opened, they provided 70% ventilation as
compared to 50% ventilation for double-
hung windows.) Austral windows were
often used in schools, libraries and other
public buildings.

Pivot windows were an early type of in-
dustrial window that combined inexpen-
sive first cost and low maintenance. Pivot
windows became standard for warehouses
and power plants where the lack of screens
was not a problem. The window shown
here is a horizontal pivot. Windows that
turned about a vertical axis were also
manufactured (often of iron). Such ver-
tical pivots are rare today.

Casement windows adapted the English
tradition of using wrought iron casements
with leaded cames for residential use.
Rolled steel casements (either single, as
shown, or paired) were popular in the
1920s for cottage style residences and
Gothic style campus architecture. More
streamlined casements were popular in the
1930s for institutional and small industrial
buildings.

Projecting windows, sometimes called
awning or hopper windows, were perfected
in the 1920s for industrial and institutional
buildings. They were often used in *‘combi-
nation’’ windows, in which upper panels
opened out and lower panels opened in.
Since each movable panel projected to
one side of the frame only, unlike pivot
windows, for example, screens could be
introduced.

Continuous windows were almost exclusively used for in-
dustrial buildings requiring high overhead lighting. Long
runs of clerestory windows operated by mechanical
tension rod gears were typical. Long banks
of continuous windows were possible
because the frames for such
windows were often
structural elements

of the building.




Repaint all steel sections with two coats of finish paint
conpatible with the primer. Caulk masonry surrounds with high
quality elastomeric caulk.

Heavy Repair of Steel Wndows. Bent or bowed netal sections
can sonetines be straightened in place bY appl ying pressure.
Strai ghten bowed nuntins with a wre cable and w nch, applying
progressively greater pressure over several days. (First,” renove
the glass and protect the nuntins with 2 x 4 bracing). Bowed
sections caused by corrosion may have to be cut and welded. Weld
| oose joints or replace decayed pieces with new steel. Patch
smal | holes and uneven areas with auto body conmpound or plunbers
epoxy. Mst hinges and hardware on steel w ndows are made of
bronze. Cean wth mneral spirits, bronze wool, and clean
cloths , and spray with a non-greasy |ubricant.

o Replacenent. |If a sash nust be replaced, sone
manuf acturers make rolled steel wndows and can fabricate
rePIicas for large orders. Standard, pre-Wrld Var I1,
mul ti-Ilight windows using traditional 12" x 18" or 14" X
20" glass sizes are available in industrial, commercial
security, and residential configurations. Do not replace
wi th sash using other materials, such as extruded al um num
or wood and vinyl, because they cannot match the thin
profiles of rolled steel sections. |f you need help
finding product information, contact the Steel Wndow
Institute, 1230 Keith Building, Ceveland, Chio 44115

4.10.4 Weatherizing Wndows. Although historic netal w ndows
are generally not energy efficient as built, they can be
weat heri zed to a level that conpares favorabIK wth that of new
wi ndows.  Caul ki ng and weat herstripping are cheap and easy (if
sonmewhat time-consum ng) and have a fast payback peri od.
Consider installing interior stormw ndows and | owem ssivity
(lowE) glass in the steel sash. [If nuntins are deep enough, it
may be Fossible to use insulating glass. There are comercially
avai |l abl e repl acenent wi ndows that closely match the originals in
appear ance but have integral weatherstripping, thermal break
construction, and insulating glass.

Caul king and Watherstrippi nq. Caulk around masonry openings
to reduce air infiltration, then add weatherstripping.
Spring-nmetal, vinyl strips, conpressible foamtapes, and seal ant
bead types are all acceptable. Different circunmstances call for
di fferent thes of weat herstripping, and any given buildinﬂ may
need nore than one type of weatherstripping. A ways use the
thinnest material that wll fill the spaces, since thick
weat herstripping can spring hinges, causing nore gaps.

Spring-nmetal clips are recommended for steel windows in
good condition. Paint the w ndow before installing

weat herstripping to prevent gal vanic corrosion of steel
from contact with brass or bronze strip naterial. Do not
apply stripping to the hinge side of casement w ndows.
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- Vinyl stripping may be too thick for use in some
situations.

- Conpressible foamis best for large windows with only
slight bending or distortion or wmth a gap of no nore than
1/4".  However, the foam nust be replaced nore frequently
than spring-netal or vinyl.

- Seal ant beads are good all-around weatherstripping for all
types of netal windows and air infiltration problens.

4.10.5 Double G azing. This process adds a second | ayer of
glazing to the window glass. This will approximtely double the
original insulating value of the window. Options include:

o0 (dass or Acrylic Panels. Panels secured to the frane over
the entire w ndow are not suitable for w ndows needed for
ventilation or fire exit since the panels nmake the sash
I noper abl e. Magnetic interior panels can be attached to
the sash. Wth acrylic panels, provide |I/8" vapor bleeds
to control condensation and prevent noisture damage. (The
bleeds will increase energy loss slightly). Panels nust
be renovable to all ow excess noisture to be wi ped away as
needed. Considerations: cost , ability of window to
support additional weight, |ocation and size of wi ndow,
| ong-term mai nt enance.

0 Interior or Exterior Storm Wndows.. My have to be
specially fabricated to match original sash configuration
(e.g., casement storms). Generally not suitable for
operating windows that project on either side of the
w ndow frane when open, such as pivot and austral w ndows.
Consi derations: visual inpact on building. Exterior
storns can protect against damage to ornanmental w ndows
fromair pollutants, vandalism etc.

0 Replacenment Thernmal G ass. The best but npst expensive
way to upgrade thermal efficiency is to replace the
original glass with thermal or lowE glass. The new gl ass
can usually fit in the existing netal sash and does not
affect the appearance of the historic building.

4.10.6 dass Block Wndows. @ ass block wi ndows should be
preserved and repaired with new glass blocks. The blocks are
commercially available. For further Information:

Myers, John H., Preservation Briefs: #9, The Repair of

H storic Woden Wndows; and Parks, Sharon C., AlA
Preservation Briefs: #13, The Repair and Thermal Upgrading of
Hi storic Steel W ndows.

Prepared by Technical Preservation Services, Preservation
Assistance Division, National Park Service. Available from
Superintendent of Docunents, U S. Government Printing Ofice,
Washi ngton, DC 20402, or from your SHPO office.
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4,11 FLOOR SYSTEMS. Avoid installing manmade sheet flooring over
historic floors. The mastic damages the wood surface, and
renoving it renoves part of the wood beneath it. \all-to-wal
carpet should not be used over fine hardwood or narble. Area
rugs are a better way to handle the design finish or sound
control. Baseboards are part of the historic floor system  They
shoul d be preserved and repaired as necessary. Do not cut into
themto install electrical boxes and outlets, heating or air
conditioning vents, or telephone wires unless there is no
alternative

4.11.1 Wod Floors. Fine pine and hardwod floors may be
found in buildings dating fromthe 18th to the 20th century.
Fl oorboards range in width fromnore than 12" in the 18th century
down to narrow oak or maple strips in the 20th century. The
patina, or aged surface of the wood, is an inportant part of the
floor. Striﬁ, sand, and refinish only if necessary. Do not
refinish with polyurethane. Renove any damaged sections and,
whenever possible, reuse the original boards.  Supplenment old
boards with infill boards available from | unber specialists.
(See Figure 4-22.) Be especially careful with decorative parquet
floors as the wood inlay is often |oose. Reglue carefully with a
reversible wood glue. Restoring mssing or damaged parguet may
require a specialist. Soft wood flooring is often found in 19th
century buildings. It is easily gouged and scratched and may
need protection in high traffic areas.

4.11.2 Masonry Flooring. Marble, stone, terrazzo, and
ceramic tile floors are usually very inportant design el ements.
They shoul d be carefuIIY mai ntai ned and repaired. Marble and
ot her stone floors should be repaired or replaced piece by piece.
Do not use abrasive or caustic cleanin? met hods for stone floors.
Terrazzo and ceramc tile floors are often overlooked as part of
the historic building design. They should not be covered or
replaced with manmade flooring. }hstoripa[lﬁ, concrete floors
were often intended to have a polished finish. However, many
rough cenent or concrete floors were covered with Iinoleum ~ Sone
linoleumin historic patterns is still available, but nodern
vinyl flooring is alnost always a better choice for all but
hi stori c- house nuseum use.

4.12 DOORS. Like wi ndows, doors are vital character-defining
design elenents in a historic building. \Wenever possible,
original exterior or interior doors should be kept and repaired
and/or refined as needed. |f they are too badly damaged to keep,
they shoul d be replaced with exact replicas. |f old or original
doors nust be renoved, save themto be reused at a later tinme or
another place in the building, or to replace identical nissing
historic doors in another building. Unused sliding pocket doors
are sonetinmes found between parlors and other roons in Victorian
houses.  They should be returned to use if possible, or left
unused in their pockets. Oher historic doors that are not
currently in use should not be renoved; lock themin place and
treat themas solid wall surfaces if necessary. New doors and
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REMEDIES FOR LOOSE FLOORBOARDS
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Loose fl oorboards.
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franes that are inserted into an original opening should fit the
openi ng exactlg in size and shape without adding filler panels.
(See Figure 4-23.)

Wien refinishing doors and doorframes, keep or recreate the
historic finish. Be particularly alert for the presence of fine
woods such a wal nut, cherry, or mahogany. The doors and woodwork
in nost late 19th century houses were stained and varni shed, not
painted. Sonetines only the door was varnished, while the rest
of the woodwork was painted a solid color. However, sone doors
wer e Eainted to look like wood grain or marble. Often these old
fini shes can be restored by careful scraping. |If the finishis
too far gone to save, it can be recreated by a skilled painter,
using the original finish as a guide. \hatever the original
finish may have been, do not dip strip historic doors. Chem ca
bat hs weaken glued joints and veneer, destroy earlier finishes,
ang nag q?nage the wood itself. (See Figures 4-24, 4-25, 4-26,
and 4-27.

Sone historic front exterior doors were secured with iron
bars on the inside. If these bars are still there, keep them and
Esi themif possible, rather than installing intrusive nodern

ocks .

Doors in new partitions should not be replicas of original
doors in the building and need not be reproductions of period
doors. However, they should be in synmpathy with the spirit of
the building, using the same proportions and |level of formality,
as well as simlar woods and finishes. Mdern flush-panel doors
are not suitable for use in historic buildings.

Transons, fanlights, and sidelights add to the historical
character of the door or building. They should be kept and
reglazed if necessary. Do not replace themwth filler panels.
Do not paint out glass on or around doors. Leaded, beveled, or
stained glass in fanlights and sideli?hts may need speci al
consi der ati on. Check the condition of |ead tames on ornanental
glass windows. If the tames are |oose or glass is bow ng,
repairs should be made by a specialist.

4.13 HARDWARE AND METAL WORK. Wen old or original hardware
exists on either the interior or the exterior of the building, it
shoul d be kept and refurbished or repaired as needed.

Repl acement hardware should reflect the period of the original
decoration, not contenporary design. Do not add nodern hardware,
such as rimmount deadbolts and other nodern | ocks, to fine
original doors. Od hinges, |ocks, and door knobs often have
decorative finishes, such as carved surfaces. Sone door hardware
is plated in silver, nickel, or a silvery alloy called German
silver. Od brass and bronze |ocks, hinges, and push plates, box
locks , and iron box |ocks with porcelain or glass knobs all
contribute to the character of historic buildings. Cean and

| acquer the hardware if it will not get frequent use or

polishing. Brass and bronze pieces that are frequently handl ed,
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TYPICAL PROBLEMSON INTERIOR DOORS
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Figure 4-23. Typical Problens on Interior Doors.

(Illustration: Blair Prentice, Rehab Right: How to Realize the
Ful | Value of Your Od House, Copyright 1978 & 1986, City of
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Architectural Woodwork:
TO STRIP OR NOT TO STRIP?

What finish is now on the
woodwork?

With a razor blade or scalpel,
scrape a test patch down to bare
wood. s it hardwood?

Are you willing to put in a lot of
work?

Strip paint with heat gun,
heat plate, and/or chemi-
cal stripper.

1. Repaint, or clean and touch
up existing paint; or—

2. Hire someone to do the strip-
ping for you; or—

3. Grain on top of the existing
paint.

Woodwork probably had a clear or
grained finish. Is the woodwork
worth 2 lot of trouble?

1. Clean existing paint; or—

2. Repaint; or—

3. Grain on top of exist-
ing paint.

Is there underlying graining or
marbleizing that is of historic or
artistic merit?

Consider stripping with heat and/
or chemicals; or—

Remove woodwork for dip strip-
ping . See OH), Aug. 1982, p. 156

Chances are you don’'t have to
strip. See OHJ, Nov. 1982, p.
221.

Is the bottom layer vamish or
shellac?

Woodwork was probably meant to
be painted. Is the paint so thick it
obscures moulding detail, or is it
badly cracked?

Clean and touch up exist-
ing paint, or repaint,

Consider stripping before
repainting

Test selective removal of paint to
reveal original painted decoration.
Try gentle scraping soivents, or
liquid paint stripper. If this does
not work, it may be best to paint
or grain on top of existing paint

Figure 4-24.  Architectural Wodwork: To Strip or Not To Strip?

(Source:  The 0 d-House Journal)
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RECOMMENDED?

SAFETY
METHOD GOOD FOR LIMITATIONS CONSIDERATIONS
BELT No Can be used to remove paint Heavy and awkward to use, Dust mask is essential to
SANDER from largeflat surfaces, such needs electrical cord, hard to avoid inhaling or swallowing
as clapboards. control; can't reach into lead-containing dust.
corners; createsalot of dust.
DISC No Can be used to remove paint Very light touch needed; otherwise you | Dust mask is essential to
SANDER from largeflat surfaces, such get circular marks in wood. Hard to avoid inhaling or swallowing
as clapboards. control; can’t reach intocorners; needs | lead-containing dust.
electrical cord; createsalot of dust.
ORBITAL No Can be used for smoothing a Very slow; electrical cord needed; some | Dust mask isrequired.
SANDER surface after paint removal. dust created.
HAND Yes Can be used for paint that is not Lotsof elbow greaserequired. Must Dust mask is recommended.
SCRAPERS tightly bonded to wood; very keep scrapers sharp; careful work
versatile; requires no electrical cord. essential to avoid gouging the wood.
WIRE WHEELS; No Never use on wood, Tendsto gougewood, especially where | Eye protection required to guard
ROUND WIRES there are mouldings. againgt flying paint chips and broken
wires. Dust mask isrequired.
WIRE WHEELS, No Can be used for removing loose paint Electrical cord is needed; lesscontrol Eye protection required to guard
FLAT WIRES from flat surfaces. than hand scrapers. Very dow if paint | against flying paint chips and broken
isn't loose already. wires. Dust mask is required.
SANDBLASTING No Never use on wood. Causes pitting and marring of wood. Requires appropriate respirator

Hard to control; requires masking of
adjacent surface-s. Creates a dust
nuisance. Requiresspecial equipment.

and eye protection.

Figure 4-25. The Various Ways To Remove Paint From Wood - Part 1
(Source: The Old House Journal)
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RECOMMENDED? SAFETY
METHOD GOOD FOR LIMITATIONS CONSIDERATIONS
HEAT PLATE Yes Can be used to remove paint Not effective on mouldings and carved | Wear gloves to avoid burns. Eye
from clapboards and other flat work. Needs electrical cord; not effective| protection and dust mask recommended.
surfaces on varnish. Can scor ch wood if left too
long in one place. Don’t use near glass.
HEAT Yes Can be used to remove paint from Too slow for stripping exterior Tool could ignite dust inside hollow
GUN mouldings and solid decorative elements | clapboar ds. Needselectrical cord; don't | partitions such as cornices. Dust mask
newels, bakers, capitals, doors, wain- | use near glass can scorch wood if left | for micro-particulate lead recommended.
scotting, door and window frames, etc. | too long in one spot.
HEAT No Can be used to strip some flat Difficult to control; needs electrical cord, | Eyehazard - special dark glasses
LAMP work. can scor ch wood if [eft toolonginone | required. Can ignite paint. Dust mask
spot recommended
INFRARED No Stripping vertical surfaces. Bulky to handle. Possible fire hazard when held in
TORCH non-vertical position. Dust mask
recommended
PROPANE No Don't use! Will scorch wood don’t use near glass. | Great lead poisoning hazard from
TORCH or micro-particulatelead. Vapor-type
BLOWTORCH

mask essential. Highest risk of
fire.

GENERAL SAFETY NOTES:

1. Assume that any house built before 1950 has one or more layers of lead-containing

paint. The scrapings, dust and sludge from paint removal operations should be

heated as poisonous material. Local environmental regulations may dictate how to

safely dispose of lead-containing paint scrapings.

2. When using any heat tool, such as an electric heat plate or electric heat
gun, be sureto keep fire extinguisher handy.

Figure 4-26. The Various Ways To Remove Paint From Wood - Part 2
(Source: The Old House Journal)
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RECOMMENDED?

SAFETY
METHOD GOOD FOR LIMITATIONS CONSIDERATIONS
CHEMICAL METHODS
ORGANIC Yes Stripping fine furniture; large-scale Expensive not good for start-and-stop | Need plenty of ventilation. Eye and
(SeOLI\XeItEhNI-gnSe production stripping; window projects. Very messy; difficult cleanup|  skin protection required.
chll%ride st¥ippers) muntins; cleanup after heat tools. and disposal.
LYE No Removes large amount of paint Raises grain; may also change color of [ Eye and skin protection required.
at low cost. the wood. Prolonged soaking may
damage wood.
CANNED OK Can be especially useful in M essy; may raise the grain. Eye and skin protection required.
POWDER removing old casein and milk
STRIPPERS paints.
PEEL-AWAY No Can be used to strip paint from Messy; slow-acting raises the grain; Eye and skin protection required.
BLANKET softwood woodwork. blanket must be washed to bere-used.
Wood must be neutralized with vinegar.

GENERAL SAFETY NOTES:

1. Assume that any house built before 1950 has one or more layers of lead-containing
paint. The scrapings, dust, and sludge from paint removal operations should be

2 When using any heat tool, such as an electric heat plate or electric heat

gun, be sureto keep fire extinguisher handy.

treated as poisonous material. Local environmental regulations may dictate how to
safely dispose of lead-containing paint scrapings.

Figure 4-27. The Various Ways To Remove Paint From Wood - Part 3
(Source: The Old House Journal)




such as door knobs and push plates, should not be |acquered,
since the lacquer will wear unevenly and make it nore difficult
to polish. Reproduction replacenent hardware and parts are

w dely available from comercial sources.

4.14 INTERIOR PARTITIONS. The floor plan and room arrangenent of
a historic building are considered character-defining design

el ements. They should only be changed with great caution.
Generally, new partitions can be installed in ways that will not
permanent|y change or harmthe historic materials. Do not renove
I mportant existing partitions. Do not install partitions that
cannot |ater be renoved wi thout danmaging the historic structure.
Corridors are particularly inportant visual elenents and should
not be altered. Corni ces, decorative elenents, and ceilings are
also important. Do not lower ceilings to install fluorescent
lighting or to conceal wiring or HVAC requirements. Lowering the
ceiling does not conserve energy. Acoustic ceiling tile panels
shoul d be added only if essential, and never in residential

bui | di ngs. (See Figure 4-28.) New openings in partitions should
be simlar in scale and proportion to existing doors but need not
be reproductions.

4.15 STAIRS. Stairways are anong the nost inportant decorative
elements inside a historic building. In fact, in some sinple
bui I dings, they may be the only decoration or design distinction.
They shoul d not be encl osed, renoved, or turned in a different
direction. If the fire safety code requires enclosing the stair,
consider enclosing the entire hall, not just the stairway. \en
creating such a stair hall, consider partitions of fire-rated

gl ass rather than solid partitions. Do not replace wood, iron,
or masonry railings and balusters with nodern pieces. \Wenever
possible, install a new enclosed stair in another |ess inportant
area, or install other safety features such as sprinklers.

4.16 | NTERIOR AND EXTERI OR FI NI SHES.  Keep historic finish types,
whet her they be paint, stains and varnishes, wall papers, woo
panelin? on walls or wainscoting, ceramc tile walls or floors,
or sinulated graining and marbling. Do not use pol yurethane
finishes on woodwork or floors. |t cannot be renpved without
renoving the surface of the wood. Reproduction ceranic tiles are
often cormercially available. Keep and repair “noble” materials,
such as hardwood and marble and other fine stone. Do not paint
over noble materials such as marble or |inestone, etc. Renove
paint if found. (Refer to Section 4.4.1.) Restoring finishes
usual ly requires a specialist. [|f desired, reproduction
wal | papers in historic patterns, including borders and ceiling
papers, are widely avail able and should be used instead of

modern design. Fireplaces are often of nmarble or other stone,

or they may have decorative tiles, cast or sheet-netal
mant el pi eces, or faux-painted mantel s and overmantels. Repair
and refurbish themif possible, but do not renove them

Closed-in fireplaces mght be reopened for historic
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CEILING: DOS AND DONT'S

FPREFERRED
ORIGINAL. CEILING AND WALL
aEuNcT If/'v\‘l!ri-\ MOLDING :
REPLACED.

\\\\\‘1,.‘,}7,’//71

ﬁ?

~
OBIECTIONARLE

LOWERED CEILING WITH HOLES
OR HEAYY TEXTURE. ON THE
SURFACE OF THE PANELS.
DECORATIVE. ELEMENTS AND
PROFORTIONS OF THE OOMM
ARE DISREQARDED,

Figure 4-28. Ceiling: Dos and Don'ts.

(Illustration: Blair Prentice, Rehab Right: How to Realize the
Ful I Value of Your O d House, Copyright 1978 & 1986, Cty of
Cakl and, CA)
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decorative effect. Patch historic plaster walls or, if
necessary, replace with new plaster over netal lath (but retain
old wood lath). Do not replace with wallboard, except for snal
repairs. (See Figure 4-29;)

2 x 4 studs

K] Wood lath KA

{1ty // TS Ty v LTI
Metal lath /

Historic plaster

W2 Bl
AAAMNAAAN/

Brown coat
\ - .

/ Y Scratch coat
/ Finish coat

The patch is stepped
so that each new coat
of plaster laps over
the others

Figure 4-29. Repair of Ad Plaster
Patch and retain old plaster rather than replacing with
nodern wal | board. Keep the old wood lath in place when
possi ble and install nmetal lath between old lath and plaster.

(Source: Preservation Briefs 21, National Park Service)

4.17 NEW AND SUBSTI TUTE MATERIALS.  There are only two. good
reasons to replace historic building elements or materials that

have been |ost or danmaged beyond repair: to match visually what
was there before and to prevent further damage to the featlUre or

the building. The best (and often the cheapest) way to do this
is to replace or repair with materials that are exactly like the

originals. Mst of the tine, c|losely matching materials are
available, although it may require research to locate them
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Sonetines, however, historic naterials are not available, or the
skilled craftsmen needed to fabricate or install them can not be
found. Sonetines, the old materials do not work as well, do not
last as long, or cost nore than nbdern substitutes. Under
certain circunstances the nodern substitutes may be used instead
of the original materials to nmake repairs or replacenents on
historic buildings. In addition to such tried-and-true choices
as wood, stamped netal, or mneral fiber cenment shingles, nobdern
t echnol ogy ofters nany less famliar materials that work well for
certain repair or replacenent chores, especially if they are used
in places that are not seen up close. Tﬁese substitutes | ook and
behave nmuch like the originals and can be installed w thout
damagi ng historic features. They may or nmay not be conpetitively

pri ced.

Caut i on: The use of vinyl or alumnum siding and nol ded
uret hanes as cosnetic claddings or substitutes for wooden
mllwork should be avoided. MIlwork is still readily available
and shoul d al ways be replaced in-kind in exterior projects.

Carefully chosen substitute materials may be acceptable when:

0 The historic material is no |onger available, or when it
cannot be delivered within a reasonable |ength of tine.

0 There are no skilled craftsmen available to repair the
original feature in place or to install matching naterial

o The historic materials are of poor quality or are not
suitable for the use they were put to. Exanple: Early
sheet metal roofs were made of tinplate, which corroded
easily. The closest nodern equivalent of tinplate is
terne-coated steel, but the steel may corrode if the terne
coating is scratched. A nore durable (though nore
expensive) choice for a replacement roof on a historic
bui I ding m ght be terne-coated stainless steel or
| ead- coat ed copper because these materials wear nuch
better and | ook very much like the original tinplate.

0 Building or life-safety codes require the use of specific
modern materials or prohibit using the historic ones.

o The cost of the original material is prohibitive.
Example:  High-quality slate roofs can last sixty years or
nmore wWith mniml maintenance. They may actually be nore
econom cal in the long run than other naterials that cost
less initially but need nore frequent namintenance and
repl acenent. However, if short-term cost has to be the
deciding factor in choosing a replacenment roofing
material, a badly damaged or deteriorated slate roof m ght
be replaced with mineral fiber cenment shingles, which |ook
very nuch like slate, cost considerably |ess, and can |ast
twenty to twenty-five years if properly installed and well

mai nt ai ned.
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Substitute materials should be used only on a limted
scale and after careful research. Learn as nuch as
possi bl e about the proposed materials, the fabricator, the
installer, the specifications for use, and any previous
experience with the material in a simlar situation and
simlar environment. Sone materials are too new to have a
real track record. Although they may | ook prom sing, they
shoul d not be used unless the manufacturers, fabricators,
and/or installers can supply satisfactory information on:

—  Appearance. Does the substitute material match the
original in color, texture, shape, etc.? WII| its use
change the appearance of the building in any inportant
way ?

— Physical Properties. |Is the chenmical conposition of
the new material simlar to that of the original?
WIIl it react in the same way to exposure to sunlight,
moi sture, pollution, and tenperature changes? WII it
expand and contract at the same rate? WII it absorb
nmol sture in the same way? Does it have simlar
tensile and conpressive strengths (i.e., does it react
to weight and novenment stresses in the sane way as the
original)? If the answer to any of these questions is
no, can the new material be installed in a way that
W Il conmpensate for the differences? WII differences
bet ween old and new materials cause damage to the
historic fabric of the building? In old buildings,
the historic material is alnost always weaker than new
materi al and needs to be protected from stresses
caused by trapped noi sture and uneven expansi on and
contraction rates.

— Performance. WII| the substitute material hold up
over time? WII it need special care or frequent
mai ntenance once it has been installed?

4.17.1 Cast Al um num Attributes.

0

0

Material. Cast aluminumis a nolten alumnum alloy cast
In permanent metal nolds or in one-time sand nolds. Col or
Is Trompaint applied to prined alumnumor froma
factory-finished coating. Snall sections can be bolted
together to achieve intricate or sculptural details. Unit
castings are also available for itens such as colum
plinth bl ocks.

Uses. Cast al umi num can be used as a substitute for
cast-iron or other decorative elenments, grillwork, roof
crestings, cornices, ornamental spandrels, storefront

el ements, colum capitals, colum bases and plinth bl ocks.
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Installation. |If not self supporting, it is screwed or

bolted to structural frame., Joint details are inportant
because of gal vanic corrosion problens when the cast
al um num comes in contact with dissimlar netals.

Advant ages.

Li ghtweight (1/2 that of cast iron);

Corrosion resistant;

Non- combust i bl e;

Intricate castings possible;

Easy assenbly;

Good delivery tinme;

Can be prepared for painting in variety of colors;
Long life;

Dur abl e;

Less brittle than cast iron.

Di sadvant ages.

Lower structural strength than cast iron;

Difficult to prevent galvanic corrosion wth other
met al s;

G eater expansion and contraction than cast iron
Needs gaskets or caul ked joints;

Hard to keep painted.

Checkl i st.

Eandgxisting materials be repaired or replaced in-
i nd?

How is cast alum num to be attached?

Have full-size details been devel oped for each piece
to be cast?

How are expansion joints detailed?

WIIl there be a galvanic corrosion problenf
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— Have factory finishes been protected during
instal | ation?

— Are fabricators/installers experienced?

4.17.2 Cast Stone (Dry-Tanped) Attributes

0

Material. Cast or dry-tanped stone is an al nost dry
cement, lime, and aggregate m xture that is dry tanped
into a nold to produce a dense, stone-like unit.
(Sometimes, cast stone is used as a generic termfor
precast concrete, but there are differences.) The outer
surface of dry-tanped cast stone |ooks very much |ike
stone. The inner core can be either dry-tanped or poured
full of concrete, and reinforcing bars and anchoring
devices can be added during fabrication

Uses. Cast Stone can be used as a replacenent for

unvei ned, deteriorated stone (e.g., sandstone, brownstone)
or terra cotta that imtates stone. It can al so be used
for surface wall stones or for ornanental features such as
wi ndow and door surrounds, voussoirs, brackets, and hoods.

Advant ages.

— Cosely resenbles stone texture when nmade with good
mol ds and fabrication

— Expansion/contraction simlar to stone;

— Mninal shrinkage of material

— Anchors and reinforcing bars can be built in;
— Material is fire-rated,

— Range of color avail able;

—  Vapor - per neabl e.

D sadvant ages.

— Heavy units may require additional anchorage;
— Color can fade in sunlight;
— May be nore absorbent than natural stone;

— Repl acenent stones are obvious if too few nodels and
mol ds are nade.

Checkl i st.

— Are the original or simlar materials avail abl e?
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— How are units to be installed and anchored?

— Have performance standards been devel oped to ensure
color stability?

— Have large sanples been delivered to the site for
color, finish, and absorption testing? Has nortar
been matched to adjacent historic nortar to achieve a
good color/tooling match?

— Are fabricators/installers experienced?

.17.3 Precast Concrete Attributes.

Material. Precast concrete is a wet mx of cenent and
agPregate Boured into nolds to create masonry units.

Mol 'ds can be nmade from existing good surfaces on the
building. Color is generally integral to the mx as a
natural coloration of the sand or a%%regate, or as a
pigment. To avoid unsightly air bubbles that result from
the natural curing process, great care nust be taken in
the initial and long-term vibration of the mix. Because
of its weight, it is generally used to produce individua

units of masonry, not thin shell panels.

Uses. Precast concrete is ‘generally used in place of
masonry materials (e.g., stone or terra cotta) . It is
used both for flat wall surfaces or for textured or
ornanental elenents (e.g., wall stones, w ndow and door
surrounds, stair treads, paving pieces, parapets, urns,
bal usters, and other decorative elenents) . nlike
dry-tanped cast stone, surface texture is created by nold
rather than hand tanping.

Advant ages.

— Easily fabricated, takes shape well;
— Rubber nolds can be nade from building stones;
— Mnimal shrinkage;

— Can be | oad bearing, or anchorage system can be cast
in;

— Expansion/contraction rate simlar to stone:
— Material is fire-rated;
— Range of color and aggregate avail abl e;

— Vapor perneable.
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0

o

D sadvant ages.

— My be nore noisture absorbent than stone, although
coatings may be applied;

— Col or fades in sunlight;

- Heavy units may require additional anchorage;

- Small air bubbles may disfigure units;

— RePIacenent stones are obvious if too few nodels and
nol ds are made.

Checkl i st.

— Is the historic material still available?

— \What are the structural/anchorage requirenents?
— Have shop draw ngs been made for each shape?

— Are there performance standards?

— Has nortar been matched to adjacent historic nortar to
achieve a good color/tooling match?

— Are fabricators/installers experienced?

.17.4 dass Fiber-Reinforced Concrete (GFRC) Attributes.

Material. GFRCs are |ightweight concrete conpounds
nodified with additives and reinforced with glass fibers.
Cenerally, they are fabricated as thin shelled panels and
applied to a separate structural frame or anchorage

system The GFRC is usually sprayed into forns, although
it can be poured. The glass nust be alkaline resistant in
order to avoid deteriorating effects caused by the cenent
mx. Natural aggregates provide nost of the color, with a
smal | percentage of added pigments if necessary.

Uses. GFRC is used in place of features originally made
of stone, terra cotta, netal, or wood (e.g. , cornices,
projecting wi ndow and door trins, brackets, finials, or

wal I murals). It can be produced in |ong sections of
repetitive designs or as sculptural elenents. It can also
be made from nolds taken directly from the building. GFRC
is installed with a separate non-corrosive anchorage
system As a predomnantly cementitious material, it is
vapor perneabl e.

Advant ages.

— Lightweight, easily installed;
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— Good nolding ability, crisp detail possible;
—  \Weather resistant;

— Can be painted or left uncoated,;

— Little shrinkage during fabrication

— Ml ds made directly fromhistoric features;
— Cenments generally breathable;

— Material is fire-rated.

Di sadvant ages.

—  Non-| oadbearing use only:

— Cenerally requires separate anchorage system
— Large panels must be reinforced:

— Color additives may fade with sunlight;

— Joints nust be properly detail ed;

— My have different absorption rate than adjacent
historic material.

Checkl i st.

— Are the original materials and craftsmanship stil
avai | abl e?

— Have sanples been inspected on the site to ensure
detail/texture match?

— Has anchorage system been properly designed?
— Have performance standards been devel oped?

— Are fabricators/installers experienced?

4.17.5 Eiber Reinforced Polyner (FRP) Attributes

0

0

Material. Fiberglass is the best known of FRP products

It is usually produced as a thin rigid | am nate shel

f orned bywﬁour|ng a pol yester or epoxy resin gel coat into
a nol d. en tack-free, layers of chopped glass or glass

fabric are added with additional resins. RelnfOFCIng rods
and struts can be added if necessary. Gel coat can be

pi gmented or painted.

Uses. FRP is used where a |ightweight replacement el enment
i s needed or where an inaccessible |ocation makes frequent
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mai ntenance of historic materials difficult. It is nade
to represent stone, wood, netal, and terra cotta in ornate
or carved bU|Id|n% el ement s colunn capitals, bases,
spandrel panels, eltcourses bal ustrades, w ndow hoods,

or parapets)

o Advant ages.

—  Lightwei ght

— Long spans available with separate structural franeg;
— High ratio of strength to weight;

— CGood molding ability;

— Integral color with exposed h|gh qual ity pigmented
gel -coat, or takes paint well;

— Easily installed,

— Can be cut, patched, sanded; Non-corrosive and rot
resistant.

o Disadvant ages.

— Requires separate anchorage system
—  Combusti bl e;
— Fragile to inpact;

— High coefficient of expansion and contraction requires
frequently placed expansion joints:

— Utra-violet sensitive unless surface is coated or
pignents are in gel-coat;

— Vapor inperneability may require ventilation detail
0 Checklist.
— Can original materials be saved/used?

— Have expansion joints been designed to avoid unsightly
appear ance?

— Are there standards for color stability/durability?
— Have shop draw ngs been made for each piece?
— Have sanpl es been natched for color and texture?

— Are fabricators/installers experienced?
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— Do codes restrict use of FRP?

4.17.6 Epoxies (Epoxy Concretes. Polyner Concretes)
Attributes.

o Material. A resinous, two-part, thernosetting naterial
used as a consolidant, an adhesive, a patching conpound,
and a nolding resin. Can repair damaged material or
recreate lost features. Resins, which are poured into
nmol ds, usually contain fillers such as sand or gl ass
spheres, to lighten the mx and nodify their
expansi on/ contraction properties. \Wen nmxed with
aggregates, such as sand or stone chips, they may be
m stakenly called epoxy concrete or polynmer concrete, but
they contain no cenmentitious nmaterials. Epoxies are vapor
I nper meabl e, whi ch nmakes detailing of the new el enents
extreneIK important so as to avoid trapping noisture
behind the replacement material. They can be used with
wood , stone, terra cotta, and various netals.

0 Uses. Epoxies are sone of the nost versatile of the new
materials. They can be used to bind together broken
fragnments of terra cotta to build up or fill in mssing
sections of ornanental metal or to cast elenments of wooden
ornaments. Smal| cast el enments can be attached to
existing materials, or entire new features can be cast.
The resins are poured into molds. Due to the rapid
settin? of the material and the need to avoid cracking,
the nolded units are generally small or hollow inside
Miul tiple nmolds can be conbined for larger elenments. Wth
special rods, the epoxies can be structurally reinforced.
Exanmpl es of epoxy repl acenment pieces include finials,
scul ptural details, small colum capitals, and nedallions

o Advant ages.

— Can be used for repair/replacenent;
—  Li ghtwei ght;
— Easily installed;
— (Good casting ability;
— Mol ds nmade directly from building features;
— Material can be sanded and carved,
— Color and ultra-violet screening can be added,;
—  Takes paint well;
—  Durabl e;
— Rot and fungus resistant.
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o D sadvant ages.

— Materials are flammbl e and generate heat as they
cure;

— My be toxic when burned;

— Toxic materials require special protection for
operator and adequate ventilation while curing;

— Material may be subject to ultra-violet deterioration
unl ess coated or filters added;

- RiPidity of material often nust be nodified with
fillers to match expansion coefficients;

—  Vapor inperneabl e.
0 Checklist.

— Are historic materials available for molds or for
splicing-in as repair option?

— Has the epoxy resin been fornulated within the
expansi on/ contraction coefficients of adjacent
material s?

- Have sanpl es been matched for col or/finish?

— Are fabricators/installers experienced?

— |s there a sound substrate of material to avoid
deterioration behind new material ?

— Are there performance standards?
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CHAPTER 5. OTHER STRUCTURES

5.1 ENG NEERI NG, | NDUSTRI AL, AND SHI PYARD STRUCTURES. In
preservation terns, “buildings" are constructions created to
shelter any form of human activity. They range from officers’
quarters and barracks to hangars, warehouses, and nai ntenance
shops . Traditional houses and sinmilar structures are not the
only type of construction that should be preserved. A wide range
of facilities, including engineering, industrial, and shipyard
structures, ships, and equi pment, may have equal inportance
historically and so are protected under federal regulations.

Hi storic structures and objects may range in age fromthe
pre-Cvil War era through World War 11

For exanple, Drydock Number 1, constructed 1827-34, is stil
in daily use at the Norfol k Naval Shipyard, Portsmouth, Virginia,
the nation's ol dest shipyard. Except for the replacement of its
caisson, it remains as built. In addition to be|ng listed on the
Nati onal Register of Historic Places, the drydock has been
designated a National Hi storic Landmark, the highest |evel of
recognition for cultural resources. The great hammerhead crane
at the Philadel phia Navy Yard is another outstanding engineering
| andmar k that ranks anmong the nost significant in the country
(See Figure 5-1.). Among other significant structures are Wrld
War |-era seaplane hangars and ranps, which are especially
significant in relation to the Navy's role in the early
devel opment of aviation. Qher inportant historic structures
include dirigible hangars, radio towers, gun factories and their
cannons and guns, and quonset huts (WNI era)

5.2 SHPS. The preservation of historic ships is beyond the
scope of this manual, but it is inportant to renmenber that ships
may require preservation treatment. U.S.S. CONSTI TUTI ON, one of
the first three naval vessels of the United States (1797) and the
ol dest conm ssioned naval ship in the world, is a National

H storic Landmark. The battleship U S.S. M SSOURI, scene of the
formal surrender of the Japanese at the close of Wrld War 11, is
one of several Navy ships that have been listed on the National
Regi ster. Deconmmi ssioned in 1955, the ship was retrofitted and
reactivated in 1986. The World War || submarine U S. S

SI LVERSI DES (now in Chicago) is also listed. Oher ships have
been deconm ssi oned and passed on to outside organizations and
agencies for preservation and managenent (e.g., Commodore Ceorge
Dewey's ship, US. S OLYMPIA used at Manila Bay in the
Spani sh- Anerican War). During the past twenty years, there has
been increasing interest in maritinme preservation generally, wth
a nunber of new public and private prograns. There are federal
standards for the docunentation and presentation of historic
ships, and the H storic American Engineering Record (HAER) has
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Figure 5-1. Hammerhead Crane at Phil adel phia Navy Yard.
(Source: U.S. Naval Historical Center Photograph)
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publ i shed detail ed procedures for recording shigs by means of
measured draw ngs and phOtO%LéphS' Al pre-1946 ships shoul d be
eval uated according to the National Register’s criteria of

si gni ficance.

H storic structures and objects such as these are
preservation puzzles. Wile many continue in use (and undergo
repair and updating) , their historic integrity needs to be _
recogni zed and protected. Wuen a historic facility or object is
taken out of service, the best method of preservation nmay be
nothbal ling to protect it from decay or collapse. Finding new
uses for historic structures and equiPnent is not as sinple as it
is for historic buildings. Hangars, for instance, may be nade
into offices or workshops w thout destroying the historic fabric
of the buiIdinﬁ; but cranes, drydocks, and ranps may not be eas
to adapt to other purposes. Functional additions nay be made
care is taken not to harmthe historical integrity of the
structure. Handl i ng nontraditional historic structures needs
assistance froma specialist in industrial and engineering
history or industrial archeology. In sone instances, these
str;ctures are best left in place if they cannot be preserved and
used.

It is inmportant to survey and eval uate non-traditional
facilities in order to separate those that are of distinct
cultural inportance, such as the ones noted above, fromthose
that are nmerely old or that are |ess inportant because there are
other, better exanples elsewhere. Since it is especially hard to
preserve working industrial facilities w thout change, this
determ nation becones critical. H storic preservation treatnment
may not be appropriate for sone significant structures because of
their continually evolving use. Fornmal docunentation may satisfy
the regulations i1n such cases. In other cases, historical
integrity has been long lost, so they do not neet the Nationa
Register’s criteria of significance and therefore need not be
consi dered for preservation

I n cases of national energency, such as war or a natura
di saster, federal regulations may suspend the effects of the
Nat i onal Historic Preservation Act for varying periods of tine
(See 36 CFR 800.12).
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CHAPTER 6. ARCHECLOGY

6.1 INTRODUCTION. O all the different kinds of cultural
resources, the hardest ones to recognize and deal with are
archeological sites. One reason is that there are so many of
them After all, people have been living in North Anerica for at
| east 12,000 years. The traces they have left behind are what
archeology is all about.

Then too, archeol ogical sites can be al nost anywhere and | ook
| i ke alnost anything. They may be underground or under water
tucked away in caves or shell mddens, lying in farmers’ fields
or backyard gardens, as well as in ceneteries, sewers, or
hazardous waste sites. Ther may contain artifacts such as
arrowheads or Cvil War bullets strewn about at ground |evel or
buried deep inside old privies or wells. On the surface, they
may seemto be nothing nore than a few random stones or a couple
of old postholes filled with dark soil. Qccasionally, as with
sone sites that are inportant in American Indian religious
beliefs or tribal custons, they may contain nothing that can be
seen or touched at all. They are frequently |located in isolated
places. Oten, however, they are in places that sonmebody wants
to use for a very good nodern purpose that has nothing to do with
the archeology or history of the site, such as a sewer line, a
road, a hangar, or a gunnery range.

An archeol ogical site is any area that contains information
about our history (the period for which witten records have been
kept) or prehistory (the time before witten records exist in a
particular culture, such as early Native Anerican settlements).
Since there are so many of them not all archeol ogical sites can
be considered inportant enough to list in the National Register
of Historic Places or to require special treatnent. The
ar cheol ogi cal significance of the site depends on how nuch
information it is likely to yield and how i nportant the
information is likely to be. A though the information is about
the past, it may be used to benefit the present or even the
future, as with the study of various human di seases or the
evolution of plants or aninmals.

6.2 POLICY, REGULATI ON AND OBJECTI VES. Li ke historic buildings
and ot her cul tural Progerties, archeol ogi cal sites are protected
under Section 106 of the National Hi storic Preservation Act. The
Archeol ogi cal Resources Protection Act of 1979 (ARPA), Public Law
96-95, made it a federal crime to renove archeol ogical artifacts
fromsites on public lands without a permit. It 1s also illega
to buy, sell, or receive such artifacts.
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6.3 EVALUATI ON, SURVEY AND | DENTIFI CATION. The Navy is required
by Section 110(a) (2) of NHPA to survey and eval uate al

archeol ogical sites that are potentially eligible for the

National Register of Hstoric Places. The surveys and

eval uations are carried out by professional archeologists and are
done in consultation with the SHPO  The survey results are
included in the historic preservation Plans to be included in the
base master plan. \Wen projects are planned for areas containing
archeol ogical sites included in or eligible for the National
Register, it will first be necessary to consult the SHPO and
obtain the cooments of the Advisory Council, pursuant to Section
106 of NHPA and 36 CFR 800.

From a mai ntenance standpoint, the nost inportant thing to do
about archeol ogical sites is, before d|?g|ng, illing, or
building on a site, to be alert to the tact that they nmay be

present and to take steps to protect them when you cone across
them Base archeol ogi cal surveys shoul d be consulted before

pl anning any new construction or denolition. They should give a
good idea of whether a particular area is likely to contain

| nportant archeol ogi cal data. However, not every potential site
can be surveyed. If you find something in the course of your
work that |ooks “archeological, “ stop digging and check it out.
Do not renove any object fromits |ocation on the site; protect
it in place if possible. Even objects that |ook sound naﬁ be
incredibly fragile because of age and weathering. Note the

| ocation of the site and report your discoverK I nedi ately to the
EFD (who wll consult wth the Secretary of the Interior, as
requi red by the Archeol ogical and Hi storic Preservation Act of
1974, for advice on howto deal with the site) so that
arrangenents can be nade to evaluate and, if necessary, provide
permanent protection for the archeol ogical resource. The SHPO
shoul d be kept inforned of such discoveries.

6.4 EXCAVATION. Odinarily, "protection" neans |eaving the site
alone and leaving artifacts, if there are any, where they were
found (in situ). Small sanple excavations may be done to decide
how large the site is, how much and what kind of information it
is likely to contain, and exactly where the information is nost
|ikely to be found. Full-scal e archeol ogi cal excavation, where
| arge portions of a site are dug up and as nany artifacts, or
objects, as possible are taken out, is generallg not done unl ess
there is good reason to believe that there may be usef ul
information that can best be gathered in this way.

Sal vage archeology, i.e., when artifacts are renoved for
storage and study before a site has to be destroyed, nust be |eft
to experts. Usually the experts will choose not to disturb a
site, since even the nost careful digging causes a certain anmount
of destruction. Mbst sites that have been occupied once by
humans have been occupi ed again and again, perhaps for different
purposes or over a period of many years. The evidence of their
occupation is found in |ayers, wth the ol dest evidence generally
at the bottom level. Digging, sometines even careful excavation
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rearranges the layers and can destroy the nmeaning of the
evidence. It is somewhat |ike a nurder nystery: in order to
solve the crime you have to know exactly when and where it was
commtted, and you only want to find one set of fingerprints on
the gun! Every time a site is disturbed, some evidence is |ost.
So the nost useful site, the one that can answer the nost
uestions about the past, is the one that has been |east
isturbed. Fortunately, technology is constantly being inproved
to all ow archeol ogi sts to gather 1 nformati on by non-intrusive
means, without digging into the site. For instance, renote
sensing techniques such as ultra-sound and x-ray can often create
a picture of what is inside the ground nuch as they help to see
i nside the human body.

Artifacts, as well as field notes and other itens obtained
from sal vage of an archeological site on Navy |and, are Federa
property. The Navy is responsible for their preservation
St andards and procedures for the curation of these materials have
gge%Fgeygloped by the Secretary of the Interior and are found in

6.5 UNDERWATER ARCHEOLOGY. Not all archeological sites are in
the ground. Sone, |ike shipwecks or old coastal town sites or
industrial sites that have slid into the water, are under water
These sites also are protected.

6.6 BURIAL SITES. Archeological sites that contain human remains
nust be treated with special care and respect. Any human
remains, along with any objects found with them that are

di scovered on Navy land are legally the ﬁraﬁerty of the Indian
tribe or other Native Anerican group wt ich they were
associated. They nust be properly cared for ththe Navy and, if
requested, returned to their cultural ?roup. vy policy is to
follow the guidance of the Secretary of the Interior in dealing
with Native American human remains and associ ated funerary
objects. In Novenber 1990, Congress passed the Native Anerican
Grave Protection and Repatriation Act (PL 101-601) specifically
to address the issue of ownership and control of such objects.
The SHPO can usual ly be of assistance in identifying appropriate
Native American contacts in these situations.
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APPENDI X B
CGLOSSARY

Advi sory Council on Historic Preservation (ACHP). An independent
Federal agency tasked with advising the President, Congress, and
other Federal agencies regarding historic and archeol ogi cal
resource preservation, fornmulating cultural resource protection
policy, and review ng Federal and federally-assisted undertakings
that affect National Register properties.

Archeol ogi cal Resource. Any material renmains of human life or
activity that is capable of providing information of past human
behavior, culture, and related topics through a scientific or
scholarly review

Archeol ogi cal Survey. A study to identify significant

archeol ogical remains or materials within a specific geographic
area. The study is based on both literature research concerning
the prehistory and history of the site and on field
Investigations. At Navy installations or activities,
archeol ogi cal surveys are usually conducted in two stages: (1)
as part of an overview survey, a cursory initial study that is
usual Iy visual and with limted document research, which

i dentifies known and potential archeol ogical sites and (2) an
Intensive survey, a nore detailed study that in turn consists of:
Phase |, a field investigation conducted to |ocate any
archeol ogi cal resources; and Phase |Il, a study in which

ar cheol ogi cal resources identified in the overview or Phase |
surveys are evaluated to determine their significance
(eligibility for the National Register of Hstoric Places).

Architectural Resource. A building, object, structure or other
man- made resource. An architectural resource can also be an

el enent of | andscape design such as a formal garden, park or
parade ground, or an element of city planning such as the |ayout
plan of a Navy installation

Architectural Survey. An evaluation study by one or nore
qualified architectural historians in which a list is conpiled of
districts, buildings, structures, objects, and other nan-nade

f eat ures. It eval uates potential for placing a resource on the
National Register of Historic Places. At Navy installations
such surveys are usually conducted in two stages: an overview
survey and an intensive survey. The overview survey is based on
prelimnary historic and visual survey of the property. The
overview results in a list of resources that appear to be
eligible for the Register and resources and areas that require
further evaluation through an intensive building survey. The
intensive survey is a detailed study involving additional

hi storic research and conpletion of field survey forns on all
districts, buildings, structures, and objects identified in the
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overview survey. The intensive architectural survey provides a
conprehensive list of districts, buildings, structures, and
objects eligible for the National Register

Building. A construction created to shelter anY form of human
activity. Exanmpl es of buildinﬂs on Navy installations include
officer’s quarters, barracks, hangars, warehouses, naintenance
shops, and adm nistration facilities.

Consultation. The act of seeking and considering the opinions
and recommendat i ons of aﬁpropriate parties about the National
Register eligibility of historic and archeol ogi cal properties and
effects Navy undertakings nmay have on them he SHPO and the
Advi sory Council are the usual consulting parties, although other
agencies, interested publics and Native Anericans may be

included. Consultations may be informal, but they nust always be
gggunented in witing and follow the procedures found in 36 CFR

Cultural Resource. Any building, district, site, structure, or
other object of historical, archeological, architectural, _
engineering or cultural significance. Also called a “historic

property."

Data Recovery. Recovery prior to destruction of information
contained in archeol ogical resources that are significant mainly
for their value in scientific study.

Eval uation. A deternmination, through survey and docunentation
of the value or significance of a resource by applying published
National Register criteria.

HABS/ HAER.  The commonly used abbreviation for two closely allied
units of the National Park Service: Hi storic American Bulldings
Survey (HABS) and Historic American Engineering Record (HAER)
Both units provide informati on and assi stance to federal agencies
concerni ng standards, techniques and procedures for recording and
ot herwi se docunenting non-archeol ogical cultural resources.

Historic. O or related to an event, facility, object, site, or
equi pnent that relates to the past.

Hi storic and Archeol ogi cal Resources Protection (HARP) Plan. A
plan prepared for the managenent and protection of the National
Regi ster resources of a hva installation. By carrying out the
goals and priorities and follow ng the standard operating
procedures of the HARP Pl an, installations can achieve
expeditious conpliance with Federal historic preservation and
archeol ogi cal |aws.

H storic District. A historic district is a definable area
Bossessing a significant concentration, |inkage, or continuity of
ui I dings, structures, objects, or archeological sites. A
district is defined by the association of its parts with past
events , its looks, its layout, or its physical devel opnent. A
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district may al so be conposed of individually significant
architectural resources separated geographically but [inked by
hi storic associations.

ngﬁe[ of the National Register of Historic Places The Nationa
Park Service official formally responsible for maintaining and

publishing the list of cultural resources that neet Nationa
Register criteria of eligibility and for determning additions to
and del etions fromthe National Register of H storic Places.

Menor andum of Agreenent (MOA). The formal written agreenent

bet ween\ anong the parties to a Section 106 consul tation, pursued
in accordance with 36 CFR 800. The MOA usually accepts adverse
effects as being in the public interest and prescribes actions to
be taken to reduce or nitigate the adverse effects. Upon
execution by the Advisory Council, the MOA is evidence that the
Navy has conplied with Section 106.

Mtigation. Plannin% that is intended to mnimze or elimnate
damage to, or any other adverse effect on or incident to, a
historic resource. Under the NHPA Section 106, a mtigation plan
must be approved prior to the start of any undertaking involving
Nati onal Register properties.

National Historic Landmark. A property designated by the
Secretary of the Interior as having exceptional significance in
the nation's history. National H storic Landnarks are
automatically listed on the National Register and are subject to
all preservation requirenents.

National Register of Historic Places. The official national |ist
of districts, buildings, structures, objects, and sites that are
significant in Anerican archeol ogy, architecture, culture,

engi neering, and history, and have been determ ned to be worthy
gf preservation. The Register is maintained by the National Park
ervi ce.

Nomi nation. Formal notification to the Keeper of the National
Regi ster that a property may be of historical significance and
appears to meet criteria of eligibility.

bject. A man-nade feature that nay be novable, but is related
historically to a specific setting or environment. Exanples

i nclude scul ptures, cannons, nounted aircraft, anchors, ships
bells, ship’'s silver, monuments, foundations, pedestrian seats
and above-ground remains of a human event or activity.

Overview Survey. A survey conducted to determne the |ikelihood
that National Register resources are present at a Navy
installation or activity. The overviews are based on review of
installation records and visual exam nation of potenti al
archeol ogi cal sites and possible historic districts, buildings,
structures, or objects.
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Preservation. The process of taking the necessary actions to
prevent deterioration of historic structures.

Programmatic Agreement (PA) A witten agreement anong the Navy,
the SHPO, and the ACHP that streanlines Section 106 review
consultations. A PA stipulates how an entire programor class of
undert aki ngs repetitive in nature or simlar in effect will be
carried out so as to avoid or mtigate adverse effects on
National Register resources. A PA permts the installation to
proceed with certain classes of undertakings, provided that the
Nati onal Register resources nanagenent strategies or other
SPQCLf'%f treatments are followed and any adverse effects are
mnim zed.

Recor dat i on. Drawi ngs, photographs, and other formats
permanent |y record|ng resources which nust be destroyed or
substantially altered.

Rehabilitation. The process of returning a property to a state
of useful ness, through repair or alteration, which nmakes possible
an efficient contenporary use while preserving those portions and
features of the property which are significant to its historic,
architectural, and cultural values.

Restoration. The act of returning a resource to the exact
condition that it had at a specific time in history.

Significance. The attributes or characteristics of a resource
that nake it valuable and eligible for the National Register of
H storic Places. Significance in a Navy resource is evaluated
using the National Register Criteria for Evaluation (36 CFR 60.4)
and any relevant historic contexts that have been devel oped for
the installation.

Site. The location of a human event, prehistoric or historic
occupation or activity, or structure. Exanples of sites include
battl efields, American Indian burial sites, and the |ocation of
derol i shed Navy buil di ngs.

State Historic Preservation Oficer (SHPQ. The official
appoi nted by each Governor to adm nister the state historic
preservation program This includes cooperating with Federa
agencies to devel op a conprehensive statew de i nventory of
historic properties and providing advice and assistance to
Federal agencies in carrying out their preservation

responsi bilities.

Structure. A functional construction for purposes other than
shelter, such as bridges or tunnels.

Treatnent. The way an installation maintains, repairs, uses,
protects, excavates, docunments, or alters a cultural resource.
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Undertaking. Any action, activity, program or project financed,
assisted, or licensed by the Navy that may have an effect on
Nat i onal Regi ster resources, and therefore requires Section 106
consultation with the SHPO and the ACHP.




APPENDI X C
STATUTES, REGULATI ONS, STANDARDS, AND DOD DI RECTI VES

C. 1 STATUTES. A nunber of federal historic preservation |aws
apply to resources under the direct or indirect control of the
Navy. These | aws do not prevent the service fromcarrying out
its primary national defense mssion or, for that matter, from
using its property in any way it considers best. The |laws are
meant only to ensure that all the potential effects on historic
properties under federal control are considered before any action
I's taken that mght harmthem Once the proper consultative
procedures have been followed, the final decision on what to do
wth the property rests with the Navy.

C.1.1 National Hi storic Preservation Act of 1966, as anended
The National Historic Preservation Act of 1966 (NHPA), as
amended, is the backbone of today’ s historic preservation
prograns. Building on earlier legislation such as the
Antiquities Act of 1906 and the Historic Sites Act of 1935 (see
bel ow), it expanded the National Register of Historic Places to
i nclude places of regional, state, and local, not just national
| nport ance. |t provided for the appointment of State Historic
Preservation Oficers in all the states. |t established the
Advi sory Council on Historic Preservation (ACHP), an independent
federal agency, to advise other agencies on what effects agency
actions mght have on historic properties and to advise the
President and Congress on historic preservation matters. The
NHPA al so aut horizes |eases, exchanges and managenent contracts
to be used for ensuring preservation of cultural resources and
allows the Navy to retain proceeds fromoutl eases to defray
preservation costs.

C. 1.2 Antiquities Act of 1906. The Antiquities Act of 1906
(16 U.S.C., 431-433), the first general, federal historic
preservation neasure, authorized the President to designate as
national nonunents “historic |andmarks, historic and prehistoric
structures, and other objects of historic or scientific interest”
on federally owned or controlled lands. |t also protected
archeol ogical sites by requiring permts for the exam nation of
ruins, excavation of archeol ogical sites, and gathering of
objects of antiquity on |ands under federal jurisdiction. (This
function was taken over by the Archeol ogi cal Resource and
Protection Act of 1979.)

C 1.3 Hstoric Sites Act of 1935. This act (16 U.S.C.,
461-467% made it a matter of national policy to preserve historic
sites, buildings, and objects of national significance for the
benefit and inspiration of the Anerican people. |t established
the National Historic Landmarks program still the highest |evel
of federal recognition for historic properties, and provided for
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the inventory and collection of data about sites of national
significance. It also authorized the H storic Anmerican Buildings
Survey, which systematically docunments inportant historic
structures through nmeasured architectural draw ngs, photographs,
and witten data.

C.1.4 National Environnental Policy Act of 1969 (NEPA) (83
Stat. 852, 42, U S C Sec. 4321). The Act established a nationa
policy for the protection and enhancenent of the environnent,
stating that it is the continuing responsibility of the Federal
Government to use all practicable neans, consistent with other
essential considerations of national policy, to inprove and
coordi nate Federal plans, functions, prograns, and resources to
the end that the nation nmay preserve inportant historic,
cultural, and natural aspects of our national heritage.

C. 1.5 Archaeol ogical Resources Protection Act of 1979
(ARPA), [ 16 U S C. 4/70aa-470mm) Public Law 96-96. An act
requiring permts for archeol ogical excavations on public |ands
and specifying penalties for unauthorized excavations or
vandal i sm of archeol ogi cal resources and providing for the
preservation of archeological collections and data

C. 1.6 Archeological and Historic Preservation Act of 1974,
Directs Federal agencies to notify the Secretary of the Interior
whenever they find that a Federal, federally assisted, or
federally licensed project may cause irreparable | oss or
destruction of significant prehistorical, historical, or
archeol ogi cal data. The Secretary of the Interior is authorized
to undertake the recovery, protection, and preservation of such
data, or in accordance wth instructions fromthe Secretary, the
agency is authorized to undertake such actions. The Secretary is
further directed to coordinate all Federal survey and recovery
activities.

C. 2 REGULATI ONS

C. 2.1 Executive Order 11593 “Protection & Enhancenent of the
Cultural Environnment My 13, 1971 (36 CFR 8921, 16 USC 470 et
seqg.). This order has been subsuned under Section 110 of the
Nati'onal Hi storic Preservation Act of 1966, as anended.

C. 2.2 ACHP Regul ations.

C.2.2.1 Section 106 of NHPA. Requires Federal agencies
to give the ACHP an opportunity to comment before funds are
approved for any federal undertaking that m ght have any effect
on a National Register of Hstoric Places site, building, object,
structure, or district under the direct or indirect control of
the agency. The process is comonly known as Section 106 review.
An ‘Undertaking” 1s any project carried out by a federal agency,
or with federal funds, or with a federal l|icense or permt.
Regardl ess of whether the undertaking is expected to have a
"beneficial" or an "adverse" effect on the property, it still

G2



must be reviewed by the Advisory Council. Anmong the
circunstances that |lead to “adverse” effects are: 1)

destruction or alteration of all or part of a property; 2)
isolation fromor alteration of the property's surrounding
environment; 3) introduction of visual, audible or atnospheric
el ements that are out of character with the property or alter its
setting; 4) neglect of a property resulting in its deterioration
or destruction; and 5) transfer or sale of a property w thout
adequate conditions or restrictions regarding preservation,

mai ntenance, or use. A diagram of the basic steps for Section
106 review follows as Figure C-1. The inplenenting regulations
for Section 106 are found in 36 CFR 800.

C 2.2.2 Section 110 of NHPA. Created by the
I ncor poration of Executive Order 11593 into the NﬁPA t hrough the
1980 anendments, this requires the Navy to locate and inventory
all sites, buildings, structures, districts, and objects under
Its jurisdiction that appear to qualify for listing on the
National Register. This is done with guidance fromthe Secretary
of the Interior and with the cooperation of the SHPO for the
state or territory involved. Activity commanding officers
initiate the survey and inventory, which usually are carried out
under contract by historic preservation professionals. The
survey and inventory process is critical to the Navy's historic
preservation planning, since the regulations for protecting
historic and cultural properties under NHPA apply not just to
properties which are listed on the National Register of Historic
Pl aces, but also to those which may be eligible to be listed, and
even to those which have not yet been identified as potentially
eligible. Specifically, Section 110 states that:

a. The Federal CGovernment will ensure that Federa
pl ans and prograns ﬁreserve and enhance federally
owned resources of historic or archeol ogical
si gni ficance.

b. Agencies in coordination wwth DO and SHPGs wi ||
| ocate, inventory, and nominate resources that
appear to qualify for the National Register.

c. Agencies wll protect Federally owned assets that
mght qualify for the National Register. Assets
W |l be protected fromtransfer, sale, denolition,
or substantial alteration.

d. Agencies wll ensure proper recordation of
properties on the National Register that wll be
denol i shed or substantially altered. Records will
be deposited with the Library of Congress for future
use and reference. These records are made under the
direction of the Hi storic American Buildings Survey
and Hi storic Anerican Engineering Record (HABS/ HAER)
pursuant to the Secretary of the Interior's
St andards for Docunentati on.

CG3



Step 1:

Historic Properties
Agency assesses information needs;
agency/SHPO locate and evaluate
National Register eligibility of possible
historic properties.

identifv/Evaluate

i
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Step 5: Proceed

THE BASIC STEPS OF THE SECTION 106 REVIEW PROCESS
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e. Agencies will maintain assets through preservation
rehabilitation, or restoration as prescribed by the
NPS.

f.  Agencies are required to submt annual plans on
H storic Preservation to the Secretary of the
Interior and the ACHP

g. Agencies will cooperate with purchasers or
transferors of National Register properties to
devel op appropriate preservation plans.

h. The Secretary of the Interior is tasked with
encouragi ng State and | ocal preservation officials
to survey, evaluate and nom nate non-federally owned
properties to the National Register

C 2.2.3 Menoranda of Agreenent (MOA). MOAs are
agreenents reached anong the hhvr, the SHPO, and the ACHP that
stipulate how an undertaking wll be carried out to avoid, or
m ninmze adverse effect on a historic property. By carrying out
the terns of the MOA, the Navy conpletes its responsibilities
under Section 106. Failure to carry out the MOA requires going
back to the ACHP for comment as if there had been no agreenent.
Progranmati c Agreenents are intended to deal with prograns or
cl asses of undertakings that are repetitive in character or
simlar in effect, so that such undertakings do not have to be
individually referred to the ACHP

C.2.2.4 World War Il Tenporary Buildings. Buildings
constructed between 1939-1946 are exceptions to the rule that
bui | di ngs nust be at least fifty years old to be eligible for
listing on the National Register. In 1986, the ACHP executed a
Progranmati c Agreenent with the Departnent of Defense and the
National Council of SHPGs that provides for the identification
eval uation, and docunentation of World War |1l tenporary
buildings. The calls for the Departnent of Defense to develop a
narrative overview of the historic and chronol ogi cal devel opnent
of World War || tenporary building ty?es and major mlitary
instal |l ations; to docunent representative major tenporary
buil ding types and installations; and to develop historic
preservation plans for select exanples of Wrld War |1 tenporary
bui I ding types or groups of buildings. Scheduled demolition is
to proceed cautiously until the docunentation study is conpleted.
Wth the conpletion of docunentation and agreenent by the NCSHPO
and the Advisory Council, the Navy will have fulfilled its
obligations under Section 106.

C.2.3 36 CFR 60, National Register of Historic Places. This
regul ati on describes the procedures for nomnation and |isting
properties into the National Register of Hstoric Places. It
al so describes related actions such as revisions to
docunentation, renovals fromthe National Register, Public
requests for action, and appeals to the Keeper of the National
Register. Oher functions of the register are to indicate
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properties eligible for grants-in-aid or eligible for tax relief
for historic preservation.

C.2.4 36 CFR 63, Deterninations of Eligibility for Inclusion
in the National Register of Historic Places. This regulation has
been witten to help agencies recogni ze and noni nate fhe
appropriate Fropertles for the National Register. This
regul ati on al so explains how to request determnations of
eligibility from the ACHP.

~ C 2.5 36 CFR 800. The Regulations for the Advisory Council on
Hi storic Preservation. This regulation shows the charter for the
grg?n;Fatlgn and outlines the program of oversight and reviewto
e followed.

C.2.6 State Requlations. Each of the states and territories
and nost |ocal governments regulate historic properties in sone
fashion. It is Navy policy to cooperate with preservation
agencies and organizations at all levels. The SHPO of each state
I's responsible for preparing a master preservation plan for his
or her jurisdiction and nust be consulted for help 1 n identifying
and eval uating historic properties and in assessing potenti al
effects on them from Navy undertakings.

C. 3 FEDERAL STANDARDS

C. 3.1 Secretary of the Interior’'s Standards for Archeol ogy
and Historic Preservation. The Secretary of the Interior's
St andards for A«cheology and Historic Preservation represent an
effort to integrate and systematize the activities of Federal
agencies, states, and other entities in preserving the cultura
heritage of the United States. The standards and guidelines for
their 1nplenentation were prepared by the Department of the
Interior under the authority of Sections 101 (f), (g), and (h) of
the National Hi storic Preservation Act of 1966, as anended. In
addition to the Standards for Rehabilitation described in Section
3.2, they include:

0 Standards for Preservation Planning;

0 Standards for ldentification

0 St andards for Eval uation;

0 Standards for Registration;

0 Standards for Hi storical Docunmentation;

0 Standards for Architectural and Engi neering

Docunental ion

0 Standards for Archeol ogi cal Docunentation; and
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0 Standards for Historic Presentation Projects.

_ Each set of standards is acconpani ed by guidelines for
I npl enent ati on.

C. 3.2 Secretary of the Interior’s Standards for
Rehabl|ltatIOR and” Guidelines for Rehabilitating H storic
Buil dings. The Secretary of the Interior's Standards for
Rehabilitation (36 CFR 67) define “rehabilitation” as “the
process of returning amﬁro erty to a state of utility, through
repair or alteration, I ch makes possible an efficient
contenporary use while preserving those portions and features of
the property which are significant to its historic,
architectural, and cultural values.” The ten standards and the
gui del i nes devel oped by the National Park Service for
adm ni stering themare stated in broad terns; however, their
aﬁpl|cat|on often calls for very specific skills and know edge.
The Standards for Rehabilitation are as follows:

1. Every reasonable effort shall be nmade to provide a
conpati bl e use for a Froperty whi ch requires mnim
alteration of the building, structure, or site and its
environment, or to use a property for its originally
I nt ended pur pose.

2. The distinguishing original qualities or character of a
bui l ding, structure, or site and its environnment shal
not be destroyed. The renmoval or alteration of any
historic material or distinctive architectural features
shal | be avoi ded when possible.

3. Al buildings, structures, and sites shall be recognized
as products of their own time. Alterations that have no
hi storic basis and which seek to create an earlier
appearance shall be discouraged.

4. Changes which may have taken place in the course of tine
are evidence of the history and devel opnment of a
bui I di ng, structure, or site and its environment. These
changes may have acquired significance in their own
right, and this significance shall be recognized and

respect ed.

5. Distinctive stylistic features or exanPIes of skilled
craftsmanshi p which characterize a building, structure
or site shall be treated with sensitivity.

6. Deteriorated architectural features shall be repaired
rather than replaced wherever possible. In the event

repl acement is necessary, the new material should match
the material being replaced in conposition, design

color, texture, and other visual qualities. Repalr or
repl acement of mssing architectural features should be
based on accurate duplication of features, substantiated
by historic, physical, or pictorial evidence rather than
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on conjectural designs or the availability of different
architectural elenments from other buildings or
structures.

1. The surface cleaning of structures shall be undertaken
with the gentlest neans possible. Sandbl asting and
ot her cleaning nethods that will damage the historic
building materials shall not be undertaken

8. Every reasonable effort shall be nade to protect and
preserve archeol ogi cal resources affected by, or
adj acent to any project.

9. Contenporary design for alterations and additions to
exi sting properties shall not be discouraged when such
alterations and additions do not destroy significant
historic, architectural or cultural material, and such
design is conpatible with the size, scale, color
material, and character of the property, neighborhood
or environnent.

10.  Wherever possible, new additions or alterations shall be
done in such a manner that if such additions or
alterations were renoved in the future, the essenti al
formand integrity of the structure would be uninpaired.

The guidelines for applying the Standards were devel oped in 1979
and revised in 1983. They pertain to historic buildings and
structures of all sizes, types, materials, and uses. They apply
to both interior and exterior work. They set up a hierarchy for
the treatment of old buildings, fromthe nost to the |east
desirable ways of handling rehabilitation projects, as follows:

1. | dentify, retain, and preserve the formand detailing of
those architectural materials and features that are
important in defining the historic character

2. Protect and maintain the materials and features that
have been identified as inportant. Protection generally
i nvol ves the | east amount of intervention and nmay
i ncl ude maintenance neasures such as rust renoval
caul king, cyclical cleaning of roof gutter systens, or
installation of alarm systems or fences.

3. Repair historic materials and features, beginning with
the |east anount of intervention possible.

4, Repl ace character-defining features in kind, that is,
with the sane material whenever possible, or with
conpati bl e substitute naterial when necessary.

Repl acement shoul d occur only when the feature is too
badly deteriorated or damaged to repair.

5. Reproduce m ssing historic features only if adequate
historic, pictorial, and physical docunmentation exist to
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permt accurate reconstruction. Alternatively, replace
the mssing feature wwth a new design that is conpatible
with the remaining character-defining features of the
historic building and which takes into account _the size,
scale and material of the historic building. The new
design must be clearly differentiated so that a fal se
historic appearance is not created.

6. Alterations/Additions to historic buildings should not
radi cal |y change, obscure or destroy character-defining
spaces, materials, features, or finishes. Exterior
additions should be avoided if possible.

7. Heal th and safety code requirements and energﬁ
retrofitting, while inportant aspects of rehabilitation
projects, are usually not part of the overall process of
ﬁrotectlng or repairing character-defining features of a

istoric building. These types of work are assessed for
their potential negative inpact on the building
historic character. Therefore, care nust be taken not
to radically change, obscure, danage, or destroy
character-defining materials or features in the process
of rehabilitation work to neet code or energy
conservation requirenents.

C. 4 DOD DI RECTI VES

C.4.1 DODDIR 4710.1, Archeological and H storic Resources
Managenent. This directive provides policy, prescribes
procedures, and assigns responsibilities for the managenent of
archeol ogi cal and historic resources |located on land and in
waters controlled by DCD

The purpose is to integrate archeol ogical and historic
preservation into planning and nanagenent of DOD activities. O
kKey inportance is to mnimze expenditures throu?h j udi ci ous
management within the laws. The Secretary of Defense encourages
practical, economcally feasible rehabilitation and adaptive
reuse of significant historic resources.

C. 4.2 OPNAVINST 5090.1A, Environnental and Natural Resources
Program Manual , Chapter 2 Historic and Archeol ogi cal Resources
Protection. This instruction sets out policy for the Navy in
following the National H storic Preservation Act and the
Archeol ogi cal Resources Protection Act. This instruction
conforms to DODDI R 4710.1 which assigns responsibilities for
managenent of historic and archeol ogi cal resources under DCOD
control for which NAVFACI NST 11010.70 derives its authority.
OPNAV' s policy states:

It is Navy policy to integrate the historic and
archeol ogi cal resource protection requirenents of applicable
laws with the planning and management of activities under
Navy control; to mnimze expenditures through judicious
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consi deration of options available in conplying with
applicable laws; to encourage practical, econonmically
feasi bl e maintenance, rehabilitation and adaptive reuse of
Nat i onal Regi ster resources under Navy control; and to
protect significant archeol ogical resources.

C. 4.3 NAVFACINST 11010.70, Facility Planning and the
Protection of Cultural Resources. This instruction provides
anplification of DODDIR 4710.1 and OPNAVI NST 5090.1 A in providing
%U|danpe and responsibilities for protecting cultural resources.

he objective outlined is to protect and maintain those resources
specified by law, and to cooperate with ﬁreservation agencies. A
synopsis of responsibilities is provided here for convenience:

NAVFACENGCOM provides the admnistrative oversight,
interagency liaison, and technical review for National Register
nom nati ons and forwards materials for the appropriate Navy
signatures. NAVFACENGCOM wi || al so review requests for
archeol ogi cal excavati ons.

The EFD will provide technical advice to activities regarding
| ocating, |nventory|nP, npnlnat|ng, mai ntai ni ng, and contracting
for interagency consultation and docunentation of cultural
resources. The EFD will maintain the ‘property records for
significant resources listed by DO on formns 10-306. EFD s
will also liaison with SHPOs and with regional offices of the NPS
and the ACHP. The EFD will assist NAVFACENGCOM in interagency

[iaison.

Activity Commanding O ficers should contact their EFD s for
technical consultation, establishing priorities for inventories
and handling of cultural resources, contracting for needed
expertise, and handling enmergencies such as discoveries during
construction, denmolition, or storm cleanup

C. 4.4 US ARW TM 5-801-1, Historic Preservation
Adnmini strative Procedures (NOV 1975). = The Arny's equivalent to
the admnistrative guidance contained in this fmanual. This
manual outlines the policies and ﬁrocedures to manage, naintain,
and nomnate facilities through the Arny's chain of command. The
conpani on nanual, TM 5-801-2, addresses technical and maintenance
information for historic preservation

C.4.5 US ARW TM 5-801-2. Historic Preservation Mi ntenance
Procedures (FEB 1977). This manual would be nost hel pful for
public works organi zation dealing wth maintenance program
considerations.  Topics discussed are: structural, water
probl ens, roofs and flashing systens, cleaning and coating
masonry decay, fenestration and openi ngs, hardware and
m scel | aneous netals, building regulations, emergency measures,
mot hbal l'ing, special materials, substitute itens, and nechani cal
equi pnent s.

~ This manual has an extensive bibliography for additional
literature
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APPENDIX D
HISTORIC PRESERVATION RESPONSIBILITIES

President of the
United States

llnb.——-l Dalis: 4o Dondant

Secretary of the Secretary of the
Iinterior Navy

National Park
Service

National Register of
Hlstoric Places
Archeological Program
Technical Preservation
Services

Ensures Navy's Historic
& Archeological
Preservation

Advisory Counclil on

- Adverse Effects under
Section 106

- Memoranda of Agreement

HABS/HAER

NAVFACENGCOM

- Reviews nominations
for National Register
- Interface with ACHP

- Advisor to EFD

Engineering Field
Divisions (EFD)

Ll

Major Claimants - Technical Reviews
- Ensure Historic - Coordinate w/ SHPO
Preservation at Activities - Coordinate National
- Fund Preservation & Register Nominations
Maintenance - Review Master Plans

& BESEPS

SIS SO I I SIS IS

State Historic
Preservation Officer
(SHPO)

- Reviews nominations
for National Register

- Local Guidance on
Preservation

- Adverse Effect/No Effe

Consultations

Activity
Commanding Officer PWC/PWD

Detailed inventory of Shore Facilities P-164
- Activity/Base Master Plan
- Base Exterior Architecture Plans (BEAP)

Evaluation of Potential National Register Properties;
Nomination to National Register; Property Documentation

- Control Inspections of Facilities
- Maintenance of Facilities and Other Properties
- Develops Preservation and Mitigation Plans

D1

Local Historic Preservation

Groups

=mues  Chain of Command
resassry Lines Of Communication

- May Comment or Advise on
Historic Preservation Issues




NPS Form 10-900 OMB No. 1024-0018

(Rev. 8-86)

United States Department of the interior
National Park Service

National Register of Historic Places
Registration Form

This form is for use in nominating or requesting determinations of eligibility for individual properties or districts. Sea instructions in Guidelines
for Completing National Register Forms (National Register Bulletin 16). Complete each item by marking “x” in the appropriate box or by entering
the requested information. If an item does not apply to the property being documented, enter “N/A” for “not applicable.” For functions, styles, materials,
and areas of significance, enter only the categories and subcategories listed in the instructions. For additional space use continuation sheets

(Form 10-900a). Type all entries.

1. Name of Property
historic name
other names/site number

2. Location

street & number L] not for publication

city, town [] vicinity

state code county code zip_code

3. Classification

Ownership of Property Category of Property Number of Resources within Property

[l private [l building(s) Contributing Noncontributing

L public-local U district buildings

U public-State U site sites

U public-Federal U structure structures

U object objects

Total

Name of related multiple property listing: Number of contributing resources previously

listed in the National Register

4. State/Federal Agency Certification

As the designated authority under the National Historic Preservation Act of 1966, as amended, | hereby certify that this

L] nomination U request for determination of eligibility meets the documentation standards for registering properties in the
National Register of Historic Places and meets the procedural and professional requirements set forth in 36 CFR Part 60,
In my opinion, the property [l meets [l does not meet the National Register criteria. [l See continuation sheet.

Signature of certifying official Date

State or Federal agency and bureau

In my opinion, the property D meets [] does not meet the National Register criteria. [] see continuation sheet.

Signature of commenting or other official Date

State or Federal agency and bureau

5. National Park Service Certification
I, hereby, certify that this property is:
D entered in the National Register.
See continuation sheet.
etermined_eligible for the National
Register. See continuation sheet.
etermined not eligible for the
National Register.

D removed from the National Register.
other, (explain:).

Signature of the Keeper Date of Action
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6, Function or Use

Historic Functions (enter categories from instructions) Current Functions (enter categories from instructions)

7. Description

Architectural Classification Materials (enter categories from instructions)
(enter categories from instructions)

foundation

walls

roof

other

Describe present and historic physical appearance.

[] See continuation sheet
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8. Statement of Significance

Certifying official has considered the significance of this prﬁ)erty in relation_to other properties:
nationally statewide locally

Applicable National Register Criteria Oaldslc Obp
Criteria considerations (Exceptions) Jal sl C 0o el U G

Areas of Significance (enter categories from instructions) Period of Significance Significant Dates

Cultural Affiliation

Significant Person Architect/Builder

State significance of properly, and justify criteria, criteria considerations, and areas and periods of significance noted above.

[ see continuation sheet

D-4



9. Major Bibliographical References

D See continuation sheet
Previous documentation on file (NPS):

D preliminary determination of individual listing (36 CFR 67) Primary location of additional data
has been requested ] State historic preservation office
D previously listed in the National Register ] Other State agency
D previously determined eligible by the National Register j Federal agency
D esignated a National Historic Landmark ] Local government
D recorded by Historic American Buildings University
Survey # :| Other
recorded by Historic American Engineering Specify repository:
Record #

10. Geographical Data

Acreage of property

UTM References

Al L e e b b - T O O T S e N T
Zone  Easting Northing Zone  Easting Northing
cl bty ety [» 28 IS N O RO YN I I O

D * continuation sheet

Verbal Boundary Description

D See continuation sheet

Boundary Justification

D See continuation sheet

11. Form Prepared By

nameftitle

organization date

street & number telephone

city or town state zip code



APPENDI X E
PO NTS OF CONTACT

Naval Facilities Engineering Comand _ _
Code 20YJM Speci al Advisors for Planning Coordination
AV 221-7353  COM (703) 325-7353

Nort hern Division
Naval Facilities Engi neering Conmand
AV 443-6270 COM (215) 897-6270

Chesapeake Divi sion

Naval Facilities Engineering Comand
Code 20 Installation Planning Division
AV 288-3387 COM (202) 433-3387

Atlantic Division
Naval Facilities Engi neering Conmand
AV 564-2300 COM (804) 445-2300

Western Division _ _
Naval Facilities Engi neering Command
AV 494-3719 COM (415) 244-3719

Sout hwest Division _
Naval Facilities Engineering Command
AV 522-2931 COM (619) 532-2931

Sout hern Divi si on
Naval Facilities Engineering Conmand
AV 563-0781 COM (803) 743-0781

Pacific Division
Naval Facilities Engineering Comand
COM (808) 471-3926

Advi sory Council on Historic Preservation
1100 Pennsyl vani a Avenue NW

Washi ngton, DC 20006

(202) 786-0503

Nat i onal Register of Hi storic Places
U. S. Departnent of the Interior
Washi ngton, DC 20240

(202) 343-9536

West ern Divi sion

Advi sory Council on Historic Preservation
730 Sinmms Street, Suite 401

Gol den, CO 80401

(303) 231-5320
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NATI ONAL PARK SERVI CE REG ONAL OFFI CES
AND THE STATES THEY SERVE

Preservation Assi stance D vision
Nat i onal Park Service

P.O Box 37127

Washi ngton, DC 20013- 7127

Nat i onal Capital Regional Ofice
Nati onal Park Service

1100 Chio Drive SW

Washi ngt on, DC 20242

(202) 485-9813

Nat i onal Hi storic Preservation Prograns
Western Regional Ofice

Nat i onal Park Service

450 CGol den Gate Ave

Box 36063

San Francisco, CA 94102

(415) 556-4196

California, Arizona, Nevada, Hawaii, Guam Commonwealth of
Nort hern Marianas |sland, Anmerican Sanpa, Federated States
ofI M cronesia, Republic of the Marshall |slands, Republic of
Pal au

Division of Cultural Resources
Rocky Mountain Regional Ofice
Nat i onal Park Service

12795 West Al ameda Par kway
P. 0. Box 25287

Denver, CO 80225

(303) 969-2875

Mont ana, North Dakota, South Dakota, Woni ng, Utah, Colorado

Preservation Services Division
Sout heast Regional Ofice

Nat i onal Park Service

75 Spring St. SW, Room

1140 Atlanta, GA 30303

(404) 331-5185

M ssi ssi ppi, Tennessee, Al abama, Georgia, Florida, South

glarol ina, Kentucky, Virgin Islands, Commonwealth of Puerto
co
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Ofice of Cultural Prograns
M d-Atlantic Regional Ofice
Nat i onal Park Service

Second and Chestnut Sts.

Phi | adel phia, PA 19106
(215) 597-2284

Pennsyl vania, Virginia, Wst Virginia, Delaware, Mryland

Cul tural Resources Division
Al aska Regional Ofice

Nat i onal Park Service

2525 Ganbell St., Room 107
Anchorage, AK 99503

(907) 261-2690

Al aska

M dwest Regional Ofice
Nat i onal Park Service
1709 Jackson St

Omha, NE 68102

(402) 221-3431

Nebraska, M ssouri, Kansas, lowa, Illinois, Indiana,
W sconsin, M chigan, Mnnesota, Chio

North Atlantic Regional Ofice
Nat i onal Park Service

15 State St

Boston, MA 02109- 3572

(617) 565-8841

New York, New Jersey, Connecticut, Rhode I|sland,
Massachusetts, New Hanpshire, Vernont, Mine

Sout hwest Regi onal Ofice
Nat i onal Park Service
P.O Box 728

Santa Fe, NM 87504-0728
(505) 988-6388

New Mexi co, Texas, Louisiana, Okl ahoma, Arkansas



ALABAVA

ALASKA

AMERI CAN SAMOA

ARIZONA

ARKANSAS

CALI FORNI A

COLORADO

STATE H STORI C PRESERVATI ON OFFI CERS

SHPO

Executive Director,

Al abama Hi storical Conm ssion
725 Mentor Street

Mont gorery, AL 36130

(205) 261-3184

SHPO

Di vision of Parks

Ofice of History and Archeol ogy
P.O Box 107001

Anchorage, AK 99510-7001

(907) 762-2622

HPO

Departnent of Parks and Recreation
Governnent of American Sanpa

Pago Pago, American Sanpa 96799
(684) 699-9614/9513

SHPO

Arizona State Parks
800 West Washi ngton
#415

Phoeni x, AZ 85007
(602) 542-4009

SHPO

Arkansas Historic Preservation Program
Suite 200

The Heritage Center

225 E. Markhan

Little Rock, AR 72201

(501) 371-2763

SHPO

O fice of Historic Preservation
Department of Parks and Recreation
P.O Box 942896

Sacramento, CA 94296-0001

(916) 445-8006

SHPO

Pr esi dent

Col orado Historical Society
1300 Broadwa

Denver, CO 80203

(303) 866-2136
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CONNECTI CUT

DELAWARE

DI STRICT OF

COLUMBI A

FLORI DA

GECRAG A

GUAM

HAWAI |

SHPO

Di rector
Connecti cut Hi
59 So. Prospec

storical Conm ssi
t Street

Hartford, CT 06106

(203) 566- 3005

SHPO

Di rect or

D vision of Hi
Hal| of Record

storical and Cult
S

Dover, DE 19901

(302) 736-5313

SHPO
Gty Admnistr

at or

1350 Pennsyl vania Ave. N W
District Buildin
Washi ngt on, DC 20004

(202) 727-6365

SHPO

Di rector
Division of Hi
Depart ment of

on

ural Affairs

storical Resources

State

R A Gay Building
500 S. Bronaugh St.
Tal | ahassee, FL 32399-0250

(904) 488- 1480

SHPO

Conmi ssi oner
Depart ment of
205 Butler St.

Nat ural Resources
S. E

1462 Floyd Towers East
Atlanta, GA 30334

(404) 656-2840

SHPO
D rector

Department of Parks and Recreation
490 Naval Hospital Road

Agana Hei ghts,

Guam 96910

477-9620 ext 4 Overseas Operator

SHPO

Chai r per son
Depart nent of
P.O Box 621
Honol ul u, HI
(808) 548-6550

Land and Nat ur al
96809
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| DAHO SHPO
| daho Historical Society
210 Main Street
Boise, | D 83702
(208) 344-3890

ILLINO S SHPO
Di rector
[llinois Hi storic Preservation Agency
add State Capitol
Springfield, IL 62701
(217) 782-4836

| NDI ANA SHPO
Director
Department of Natural Resources
608 State O fice Building
I ndi anapolis, IN 46204
(317) 232-1646

| OMNA SHPO
Adm ni strator
State Historical Society of I|owa
Capitol Conpl ex
East 6th and Locust St.
Des Mines, | A 50319
(515) 281-5113

KANSAS SHPO
Executive Director
Kansas State Historical Society
120 West Tenth
Topeka, KS 66612
(913) 296-3251

KENTUCKY SHPO
Di rect or
Kentucky Heritage Counci
12t h Fl oor
Capital Plaza
Frankfort, KY 40601
(502) 564-7005

LOU SI ANA SHPO
Assi stant Secretary
Ofice of Cultural Devel opnment
Department of Culture, Recreation and Tourism
P. 0. Box 44247
Bat on Rouge, LA 70804
(504) 342-8200
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MAI NE SHPO
Di rector
Mai ne Hi storic Preservation Conm sSion
55 Capitol Street
Station 65
Augusta, ME 04333
(207) 289-1232

REPUBLI C OF HPO .
THE MARSHALL  Secretary of Interior and Quter |Islands
| SLANDS Affairs
Al el e Museum
Box #629
Maj uro, Republic of the Marshall |slands 96960

MARYLAND SHPO
Director of Hi storical and Cultural Prograns
Depart nent of Housing and Conmunity
Devel oprent
45 Cal vert St.
Annapolis, MD 21401
(301) 974-2150

MASSACHUSETTS SHPO
Executive Director
Massachusetts Hi storical Conm ssion
80 Boylston Street
Suite 310
Boston, MA 02116
(617) 727-8470

M CHI GAN SHPO
Di rector
Bureau of History
Department of State
208 North Capitol
Lansing, M 48918
(517) 373-6362

FEDERATED FSM HPO o _ _
STATES OF Ofice of Adm nistrative Services
M CRONESI A D vision of Archives and Historic

Preservation
FSM Nati onal Governnment
P.O Box 490
Kol onia, Pohnpei 96941
Tel ex 729-6808

M NNESOTA SHPO
Director
M nnesota Historical Society
690 Cedar Street
St. Paul, IMN 55101
(612) 296-2747
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M SSI SSI PPI SHPO
Di rector
M ssi ssi ppi Departnment of Archives & Hi story
P.O Box 571
Jackson, M5 39205
(601) 359-1424

M SSCUR SHPO
Director
State Departnent of Natural Resources
1915 Southridge Drive
P.O Box 176
Jefferson Gity, MO 65102
(314) 751-4422

MONTANA SHPO
Program Manager
State Historic Preservation Ofice
Mont ana Hi storical Society
225 No. Roberts
Hel ena, MI' 59620- 9990
(406) 444-7715

NEBRASKA SHPO
Director
Nebraska Stat Hi storical Society
P. O Box 82554
Li ncol n, NE 68501
(402) 471-4787

NEVADA SHPO
Director
Division of Historic Preservation and Archeol ogy
123 West Nye
Capi tol Conpl ex
Carson City, NV 89710
(702) 687-5138

NEW HAMPSHI RE SHPO
Di rector
Division of Historical Resources and State
Historic Ofice
Wal ker Building--State Office Park South
15 South Fruit Street
P. O Box 2043
Concord, NH 03301
(603) 271-3483

NEW JERSEY SHPO
Conmi ssi oner
Department of Environmental Protection
CN- 402
401 East State Street
Trenton, NJ 08625
(609) 292-2885

E-8



NEW MEXI CO SHPO
H storic Preservation D vision
Ofice of Cultural Affairs
Villa Rivera
Room 101
228 E. Pal ace Avenue
Santa Fe, NM 87503
(505) 827-8320

NEW YORK SHPO
Comm ssi oner
Par ks, Recreation & H storic Preservation
Agency Building #1
Empire State Plaza
Al bany, NY 12238
(518) 474-0443

NORTH CARCLI NA SHPO
Di rector
Di vision of Archives & History
Department of Cultural Resources
109 East Jones Street
Ral ei gh, NC 27611
(919) 733-7305

NORTH DAKOTA SHPO . .
State Historical Society of North Dakota
Heritage Center
Bi smark, ND 58505
(701) 224-2667

COWONWEALTH ~ HPO

OF THE Departnent of Community & Cultural Affairs
NORTHERN Commonweal th of the Northern Mariana |slands
MARI ANA Sai pan, Mariana Islands 96950

| SLANDS (Qverseas) Saipan 9722 or 9411

CH O SHPO

The Historical Society

H storic Preservation D vision
1985 Vel ma Avenue

Col umbus, OH 43211

(614) 297-2470

OKLAHOVA SHPO
Director
Gkl ahoma Hi storical Society
Wl ey Post Historical Building
2100 N. Lincoln
&l ahoma City, OK 73105
(405) 521-2491



OREGON

REPUBLI C OF
PALAU

PENNSYLVANI A

COMVONWEAL TH
OF PUERTO
Rl CO

RHODE | SLAND

SQUTH CARCLI NA

SQUTH DAKOTA

SHPO

Adm ni strator

State Parks & Recreation
525 Trade Street, S.E
Salem OR 97310

(503) 378-5019

HPO

Chief of Cultural Affairs
Bureau of Community Services

M nistry of Social Services
P. 0. Box 100

Koror, Republic of Palau 97940
489/ 657

SHPO

Executive Director

Pennsyl vani a Hi storical & Museum Conmi ssion
P. 0. Box 1026

Harrisburg, PA 17108

(717) 787-2891

SHPO

Ofice of Hstoric Preservation
Box 82

La Fortal eza

San Juan, Puerto Rico 00918
(809) 721-2676/ 3737

SHPO

Rhode Island Hi storical Preservation
Conmmi ssi on

Od Stat House

150 Benefit St.

Provi dence, RI 02903

(401) 277 2678

SHPO

Director

Departnent of Archives & History
P.O Box 11669

Col unmbi a, SC 29211

(803) 734-8592

SHPO

Director

Ofice of Hstory

Sout h Dakota State Historical Society
900 CGovernors Drive

Pierre, SD 57501

(605) 773-3458
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TENNESSEE

TEXAS

UTAH

VERMONT

VI RG N | SLANDS

VIRG NI A

WASHI NGTON

SHPO

Conmi ssi oner

Depart ment of Conservation
701 Broadway

Nashville, TN 37219-5237
(615) 742-6758

SHPO

Executive Director

Texas Hi storical Comm ssion
P.O Box 12276

Capitol Hill Station
Austin, TX 78711

(512) 463-6100

SHPO

Di rector

Utah State Historical Society
300 Rio Gande

Salt Lake Gty, UT 84101
(801) 533-5755

SHPO

Di rector

Vermont Division for H storic Preservation
Pavilion Buildin

Mont pelier, VT 5602

(802) 828-3226

SHPO

Conm ssi oner _

Department of Planning and Natural Resources

Di vi si on of Archeology & Historic
Preservation

#179 Al'tona and Wl gunst

St. Thomas, USVI 00801

(809) 773-1082

SHPO

Di rector

Department of Historic Resources
Commonweal th of Virginia

221 Covernor Street

Ri chmond, VA 23219

(804) 786-3143

SHPO

Di rector

Ofice of Archeology & Historic Preservation
111 West 21st Avenue

KL- 11

dynpia, WA 98504

(20%? 753- 4011
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WEST VIRA NI A SHPO
Commi ssi oner
Departnent of Culture & History
Capi tol Conpl ex
Char | eston, W 25305
(304) 348-0220

W SCONSI N SHPO
Di rect or
Hi storic Preservation Division
State Historical Society of Wsconsin
816 State Street
Madi son, W 53706
(608) 262-1339

WYOM NG SHPO
Di rector
Department of Archives, Miseums & History
Barrett Building
2301 Central Ave.
Cheyenne, WY 82002
(307) 777 7013

E-12



| NDEX

Abr asi ve Strlppl ng :
Acetone . . .

Acid Rain . . . .

Acoustic Tiles . . .

Activity Comandi ng O ficer

Activity Master Plan .

Adaptive Use Plan. .

Additions . . .o

Adverse Effects . . . . . . . . .. .. ..
Advi sory Council on Historic Preservation
Air Conditioning . .
Al kaline Strippers .

Alterations . . . .

AIum'numSidimr;... C e e e
Anerican Council on Hi storic Preservation
Anericans with Disabilities Act :
Antiquities Act of 1906 . . .

Archaic .

Ar cheol ogi cal Resources Protect i 6n Act of 1979

Archeol ogical Sites . :
Architectural Barriers .
Architectural Draw ngs .
Asbestos . .
Asbest os- Cenment ~ Shi ngl es .
Asbestos Siding . N
Asphalt . . .

Asphal t sidi ng .

Bal [ oon Fram ng .
Basenents . .
Base Exterior Architecture Plan
Bat Droppings . Co
Benzene . . .
Bi rd Droppi ngs .
Bi rt hpl aces .
Bl owt or ches .
Brick . . .
Veneer . . .
Bui | di ng Codes .
Burial Sites .

Car bon Monoxi de .

Cast Alum num . .
Advant ages .
Checkl i st .o
Di sadvant ages .
Installation .
Uses .
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Cast Stone . . . .

Advant ages .

Checkl i st Co

D sadvant ages .

Uses . . . . . .
Category | Resource .
Category Il Resource . .
Category Il Resource .
Cei |l i ngs. .o
Ceneteries.

Chemical O eaners . .o
Chem cal Paint Renovers .
Chem cal Pollutants .

Chem cal Stripping. . . :
Chi ef of Nava QOer ations .
Chi meys. .o Co
Cl eani ng.

d or ox. :
Conmenor at i ve Propert ies .
Concrete. . . . . . . .
Consul t ati on. : :

Control Inspecti ons .

Copper .
Corrosion .
Creep .
Denol i ti on.

Depart ment of the Interior . . . . . . . . .
Detailed Inventory of Naval Shore Facilities
Detai |l ed Survey .
Deterioration . . :
Differential Expan5| on .
Dirigible Hangars :
Doors . . :

Reflnlshlng
Drydock . . Coe
Dunes | nternati onal Al rport

Econom ¢ Anal ysis .

Effl orescence . . .

El ectrical Systens .

Eligibility . : :

Emer gency Preservation . .

Emer gency/ Br eakdown Mai nt enance
Energy Conservation . .

Engi neered Performnce St ‘andar ds
Engi neering Field D vision (EFD)
Envi ronnental Protection Agency
Excavation .
Exfoliation .

Fertilizers .

Fi ni shes . . .

Fire Protectlon .
Fire Protection SysterrB :
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Fire Watch . 4-24
Fireplaces . . . . . . . . . .... 4-53
Floorboards . . . . . . . . . . ..... 4-46
Flooring . . . 4-45

Masonry . 4-45

Wod . ) 4- 45
Fl uorescent Lighting . 4-53

For mal dehyde .. . . . : < S 0

Gaffiti . . . . . 4-20, 21
Ganite . . . . ., 3-6
Gease . . . . . . ... ..o oo 420
GINME . . 4-19

Gounds . . . . . L L s s 299
@ano . . . - A 0]
@un Factorles - L |

Hamerhead Crane . . . . . . . . . .« .« . . . . . .. 5-1
Hand Sanding . . 4,
Handi capped ACCESS . . . . . . . . o e 3-7
Hardware . . T 2
Hazardous Waste . . . . . . . . . . . . . . . . . . . 31o
Heat GQuns . . . . . . . . . . ... o 4- 24, 40
Heat Plates . . . . . . . . . . . . . . . . . . . . . 42

Heat Stripping . T o)
Hstoric Anerican Buildings Survey . . . .. ...... 27 32
Hi storic American Engineering Record . . . .. . .. ... 2-7, 5-1
Hi storic and Archeol ogi cal Resources Protection Plan . 2-3,4,7

Hi storic Property Inventory : e e 2-4

| nventory Eval uation . 2-4

Overvi ew Survey . . . 2-4
H storic and Archeologlcal Resources Protection Progran1. . 1-1
Historic Districts . . . . . . . . . . . .. .. 2-2,7,9,11
Hi storic |ndicator e 2-11
Hi storic Structures . . e ' 5-1,3
Hi storic Structures Report e e e 3-1
Hot-air Blowers . . . . . . . . . . .+« .o « « « « . . . . 31
Hydrochloric Acid . . . . . . . . . .. .. . 4-41
Hydrofluoric Acid . . . . . . . . . . . .. . ... ... .. 4-8, 24
[ ndoor Air Quality . . . . . .. . . . . . . . .. .. .. ...3-811
| nsect Infestation . . . . . . . . . . . . . . . .. 3-2; 4-17
| nspections . . . . . . . . . . . . . . . . . . .. ... 33 14
| nsulation . . . e 14
Interior Partitions . . . . . . . . . . . . . . . . . .. . . 453
Integrity . . . . . . . . . . . . . . . . . . . ... 2-1,6; 5-3
Keeper of the National Register 2-3
Knob- and- Tube Wri ng. .o 4-29
Lead Paint . . C e e e oo s 3-10; 4-22
Lead- Sol der ed P|pes e e e e e 3-11
Li brary of Congress . . 2T 32

Car t ogr aphi c Division . . e e e e e 2T

Prints and Phot ographs Division . . . . . . . . . . .27
| NDEX- 3



Life Cycle Cost . .
Life Safety Code .
Li ghting Systems .
Li ght ni ng Rods .

Local Preservation ASSOCIatIOHS

Lunber Di nensions .

Mai nt enance

Bui l ding Structures

Mechani cal Systens
Mai nt enance Manual s .
Mai nt enance Pl anni ng
Mai nt enance Priorities
Mai nt enance Schedul i ng
Masonry .

Abr asi ve Cleanlng

Adobe . :

Brick .

A eaning .

Coat i ngs .

Concrete .

Danmage .

Decay . .

Floor|ng .

Mai nt enance .

Mortar .

Pai nt Renoval

Painting . .

Portland Cement

Stone . :

stucco . . .

Terra Cotta .

Vlls . . . :

Wt Cleanlng :
Mechani cal Breakdown
Menbrane Roofing . . :
Menor andum of Agreenent
Met al .

Abr asi on .

Corrosion . . .

Deterioration .

Fatlﬂue .

Met al Lat

Metal Work . .

Met hyl ene Chl ori de Strlppers
Mlitary Construction . :
Mtigation . .

Modi fications .

Mold., . . .

Monunents .

Mort ar.

Moss. . . :
thhballlng :
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NAGPRA . . . .. ..1-3
Nati onal Archives and Records Service . 2-7; 3-2
Nat i onal Environnmental Policy Act of 1969 . .o 1-2
National Hi storic Landmark . . . . . . . . . . 51
Nati onal Historic Preservation Act of 1966 1-2,3; 4-1; 5-3; 6-1
Section 106 . . 1-3; 2-3,4,5,6,7,9,10; 6-1,2
Section 110 . . . C e e e 2-4,6-2
National Park Service . . . 1-2; 2-1; 3-2; 4-1
Nat i onal Register Bulletin 16 . . : Ce e 2- 3
Nati onal Register of Historic Pl aces . 1-2,3: 2-1,3,4,6,9;
3-15; 5-1; 6-1,2
Eligibility . : : Coe e -3,7
Nomi nati on Process . . . .. 2-3
Resour ce Treat nent Categor|es oo .. 2-4
Native Anmerican G ave Protection and Repatrlatlon Act .. 1-3
Naval Facilities Assets Data Base . . C e -1 2-11
Naval Facilities Engineering Command
Engi neering Field Division . 1-1; 2-3,10; 3-15; 6-2
Headquarters . . S Do I-1; 2-3; 3-15
Hi storical Archives . . . 2-8
Naval Hi story Division . 2-8
NAVFACMO-300 . . . . . '3- 13,14
NAVFACMO- 321 . . 3-4
NAVFACMO- 322 . . 3-4
NAVFACP- 78 . . . 2-11
NAVFACP- 164 . . 2-2,4,11
NAVFACP- 442 . . . . . 3-6
Navy Preservation Mai nt enance Manual . 2-5,6
Nom nation . Ce e e 1-3; 2-3
bsol escence . . 3-6
al . . . 4-20
CUth|Id|ngs : : . 2-9
Overvi ew Surveys . 1-4;2-4
Oxi dation . . -13, 14
Pai nt Renoval : 4-50, 51, 52
Chemcals . . 4-24
Heati ng Tool s 4-24
Masonry . . . . . 4-22
Mechani cal Met hods 4- 25
Metal W ndows . 4- 41
OQpen Flame . . . . . . . . oL 4-24
Pai nti ng
Masonry . . . 4-25
Met al Roofs . 4- 32
Tin Roofs . 4- 32
Wood . . . L L, 4- 36, 39
Partitions . . . . . . . . . 4-53
Permastone . . . . . . . ... 4- 36
Pesticides . . . . . . .o 3-11
Pl aster Repair 4-55
Pol yurethane . . . . . . . . ... 4-45,53
Porches . . 4- 37
Portland Cement 4- 4 8 12, 26
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Post - and- Beam Fram ng .
Poultices . .
Preservation Nhlntenance
Progranmmati c Agreenent
Propane Torches . . .
Public Affairs Cfflce .
Public Wrks Centers . .
Publ i c Wrks Departnents
Public Wrks Ofice

;Sheciafiét"

Radi o Towers .

Radon . .
Reconst r uct ed BU|Id|ngs : i,
Regi onal Preservation- Associ ati ons.
Rel i gi ous Properties
Repainting . . Coe e .
Ri si ng Danp :
Roofs . . . . . . . . ..

Copper .

Dral ni ng .

Gal vani zed

Lead . .

Lead- Coat ed Copper

Rol | Roofi ng :

Sheet Met al

Slate .

Terne .

Tile .

Ti n.

Wood Shlngle
Rust .

Sal vage Archeol ogy
Sandbl asting . :
Seapl ane Hangars . . . ..
Secretary of the Interior
Secretary of the Navy .
Shi ps . e
Si di ng

Al um num .

Asbest os

Asphal t

Per mast one

Vi nyl
Signi ficance .
Sites . .
Silicone Sealers
Skylights .
Slate .
Spalling. . .
Spanish Tile .
St ai ned d ass
St ai rways .
State Historic Preservation Officer’
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Standards for Historic Preservation Prolects
St andards for Rehabilitation oo

Stone . . )
Storm Wndows . .
Stripping Methods
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