CITY of THE DALLES

313 COURT STREET
THE DALLES, OREGON 97058

(541) 296-5481 ext. 1125
PLANNING DEPARTMENT

HISTORIC LANDMARKS COMMISSION MINUTES

AUGUST 27, 2014

City Hall Council Chambers
313 Court Street
The Dalles, OR 97058
Conducted in a handicap accessible room.
4:00 p.m.

CALL TO ORDER
Chair Gleason called the meeting to order at 4:00 PM.

ROLL CALL
Commissioners Present: Eric Gleason, Bob McNary, Pat Smith, Dennis Davis, Sandy Bisset

Others Present: Councilor at Large Carolyn Wood

Staff Present: Senior Planner Dawn Marie Hert, City Attorney Gene Parker, Administrative Secretary Carole
Trautman

AGENDA
It was moved by Smith and seconded by Bissett to approve the agenda as submitted. The motion carried

unanimously.

MINUTES
It was moved by McNary and seconded by Smith to approve the June 25, 2014 minutes as submitted. The motion

carried unanimously.

PUBLIC COMMENTS
None

PUBLIC HEARING
Historic Landmarks Commission Application #145-14 — United Church of Christ Congregational; Request:

Approval for the restoration and remodel Phase II project to replace 40 additional windows in both the original
historic portion of the building as well as the addition. Property is located at 111 East 5™ Street, The Dalles,
Oregon, and is further described as Township 1 North, Range 13 East, Map 3 BC, tax lot 6700. Property is zoned
“CBC” — Central Business Commercial District. The historic name of the structure is The Congregational United
Church. The structure was built in 1936 and is classified as Secondary/Significant in the Commercial Historic

District, Inventory #9.

Chair Gleason read the public hearing rules and asked if any of the Commissioners had a conflict of interest, ex-
parte contact or bias that would prohibit them from making an impartial decision on the application. Gleason
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reported that he was at the site earlier in the day and had a conversation with one of the applicants, He stated there
was no discussion regarding the application.

Gleason asked if any of the audience members wished to challenge the qualifications of the Commissioners. None
were noted.

Chair Gleason opened the public hearing at 4:06 PM.

Senior Planner Hert highlighted the staff report and noted that a correction was needed on page 2, Finding #A-2.
Hert referenced the Commodore II building and the IOOF building. The American Legion building should have
been referenced rather than the IOOF building. In closing, Hert highlighted the three proposed conditions of
approval. Gleason stated that under condition of approval #3, the word “doors” should be removed.

Upon Chair Gleason’s request, Senior Planner Hert read through all of the Findings of Fact in the staff report.

Commissioner McNary stated there were no standards on replacing the metal windows. Gleason said the
Commission was to follow the Secretary of Interior standards. Gleason indicated that he had issues with the
conclusions, but he would deal with those later. Senior Planner Hert stated that these issues had been addressed in
the previous hearings for Phase I of the project, and the Phase II modifications were for the newer portion of the
building. She stated that she should have had the applicant present the entire scope of work at once. Hert advised
that the Commission had made a previous determination on the Phase I project, and she believed this request had a
smaller historic impact than the first request.

Testimony

Proponents
Pastor Deborah Allen, 1809 Montana Street, The Dalles, Oregon, stated this project was focused on the secondary

addition built in the 1950s. The addition was used for a pre-school, Habitat for Humanity offices, Boy Scout
meetings, Sunday School classes, and church offices. The windows were single paned, steel rimmed, and there was
a substantial amount of surface area. The purpose of the project was, once again, to increase the energy efficiency
of the building. Ms. Allen said there was a small portion in the older building, the rounded area, where a couple of
windows would be replaced as well. She said all windows would be replaced except for the stained glass
windows. Gleason asked what material was used in the large peaked window that faced 5™ Street that had slats.
Ms. Allen said they were blinds made of micro-aluminum, and she assumed they were original to the building.

Chair Gleason asked if they had explored other options other than replacement such as retrofitting storm windows.
Ms. Allen said they had not.

Nikki Lesich, 1814 East 14™ Street, The Dalles, Oregon, clarified that the large peaked window Chair Gleason
referenced would be modified so that the upper part (marked with an “X” in the picture) would not be worked on.
Only the bottom portion of the windows would be replaced. Ms. Lesich advised that the windows on the last three
pages of pictures were located in the addition, and they were not historical. She asked the Commission to focus on
the window replacements for the newer structure since the Commission had previously reviewed and made a
determination on the historic portion of the structure.

Chair Gleason asked window contractor, Joe Howell, 616 East 3™ Street, The Dalles, Oregon, if the seven
windows listed as the Isabella Gray Room and the six windows in the Fireside Room were wood windows. Mr.
Howell said they were wood; they would be double hung as in the Phase I project. He said it was no longer
possible to get the same type of windows as the existing windows. The new double hung windows would match
the other windows on the building. Gleason asked if they would look the same from the exterior. Mr. Howell said
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they would look the same, but they would operate up and down rather than pop out. He said once the windows
were all in place, it would be very difficult to see a difference. Mr. Howell stated that the replacement vinyl
windows were going to be a dark almond color to integrate with the existing windows, and they would be much
more energy efficient.

Randy Stewart, 4280 Pleasant Hill Ridge Road, The Dalles, Oregon, thanked the Commission for approving their
Phase I project. He stated the church had raised a lot of money for many repairs to the building, and they were
intent on preserving the building. He requested approval for the Phase II project.

Opponents
None

Chair Gleason closed the public hearing at 4:31 PM.

Deliberation
Gleason stated he had reservations towards the project, as in the first project. He felt the staff report was

inaccurate and cited Secretary Standard #2 that stated alterations to features and spaces that characterize property
“shall be avoided.” Gleason said the scope of work was to replace the windows. Standard #5, Gleason said, called
for preservation of craftsmanship. He said the Commission was being asked to replace features with things that
were not only mechanically different, but also visually different. That was not consistent with what the
Commission’s decisions had been in the past, Gleason said. Referring to Standard #6, he stated that features were
to be repaired, not replaced, and these windows were being replaced. He said he understood the Commission, as a
Certified Local Government, was allowed to “bend the rules” to fit local conditions, but he doubted the applicant
had made a case that the windows needed replacing. Chair Gleason distributed a publication of three preservation
briefs from the U.S. Department of the Interior (Attachment 1) and a handout of some photographs of windows
currently being worked on (Attachment 2).

Senior Planner Hert advised Chair Gleason that he was providing additional information to the Commission after
the public hearing was closed which would not allow an opportunity for the applicant to respond to the additional
information.

McNary stated there would be replacement parts regardless, and he was sure the windows used for replacement
have met the State Historic Preservation Office’s (SHPO) requirements, Senior Planner Hert confirmed that the
Marvin Tilt windows met SHPO requirements. Gleason said he had not been convinced that replacement was the
only option available.

Senior Planner Hert reminded the Commission that the State Historic Preservation Office did not have a list of
qualified individuals that could determine whether or not the windows were repairable. She said that, as a
Certified Local Government, the Commission could vary the standard and make decisions at a local level.

After further discussion, it was moved by McNary and seconded by Davis to approve HLC application #145-14,
United Church of Christ Congregational, to include the three Conditions of Approval as amended. McNary, Smith,
Davis and Bisset voted in favor, Gleason opposed; the motion carried.

RESOLUTION

It was moved by Davis and seconded by Smith that staff prepare HLC Resolution #135-14 for HLC application
#145-14, United Church of Christ Congregational, based upon staff’s report and findings of fact and to include the
three conditions of approval as amended on record. McNary, Smith, Davis and Bisset voted in favor, Gleason

opposed. The motion carried.
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PIONEER CEMETERY
Senior Planner Hert reported that the cemetery was due for maintenance. Also, she would contact Sallie Donovan

regarding the monument headstone class.

McNary reported that the wire fencing fell down. Senior Planner Hert said she would contact the City
Maintenance Crew. McNary asked for information on the ownership of the picket fence. Hert said she would look

into it.

McNary asked for a status report on the easement. Hert indicated City Councilor Spatz was working on it, and she
would check on the status.

Senior Planner Hert advised that the Rock Fort monument repair was completed. Councilor Wood reminded Hert
that funds were available through the Oregon Trails Funds for state and national trail signs.

STAFF/COMMISSIONER COMMENTS

Senior Planner Hert gave an update on the directional interpretive signage. There had been a delay in the
production of the blades for the directional sign due staffing issues at the sign company. She anticipated the blades
would be produced and installed soon. Hert also reported that she had not heard from the Tribes regarding their
sign panel. Councilor Wood said the tribal representative had been extremely busy.

Pat Smith exited the meeting at 5:15 PM.

Commissioner Bisset handed out newly produced historic brochures. Approximately 5,000 were printed, and
many people had offered to help fund future printings. Bisset reported that the purpose for this historic brochure
differed from the Walking Tour brochure.

Chair Gleason brought attention to the pictures he took of the workmanship of the window replacement at the
United Church of Christ Congregational and stated that the church did not replace the windows in kind. Senior
Planner Hert said fire life safety could have superseded historic guidelines. Commissioner Davis stated that if
there were fire safety requirements, it should have come back to the Commission in this application. Hert said she
would talk to Ms. Lesich to see if there were any modification requirements.

Commissioner McNary asked for the status on the historic plaques. Hert said she would try to get funds for one or
two plaques a year. McNary mentioned that Pulpit Rock had no plaque.

Commissioner Davis asked if there was progress on getting a directional sign for the Fire Museum. Administrative
Secretary Trautman reported that City Hall had a policy that its Fire Museum sign was to only be displayed when
Fire District personnel were available at the museum to conduct tours and answer questions. Staff will pursue a

resolution further.

NEXT MEETING - September 24, 2014
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ADJOURNMENT
Chair Gleason adjourned the meeting at 5:28 PM.

Respectfully submitted by Administrative Secretary Carole Trautman

U (Plsgi——

Erit*dleavson, Chairman
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Improving Energy Efficiency
in Historic Buildings
Jo Ellen Hensley and Antonio Aguilar

National Park Service
U.S. Department of the Interior

Technical Preservation Services

ATTACHMENT 1

The concept of energy conservation in buildings is not
new. Throughout history building owners have dealt
with changing fuel supplies and the need for efficient
use of these fuels. Gone are the days of the cheap and
abundant energy of the 1950’s. Today with energy
resources being depleted and the concern over the
effect of greenhouse gases on climate change, owners
of historic buildings are seeking ways to make their
buildings more energy efficient. These concerns are key
components of sustainability — a term that generally
refers to the ability to maintain the environmental,
social, and economic needs for human existence. The
topic of sustainable or “green” building practices is too
broad to cover in this brief. Rather, this preservation
brief is intended to help property owners, preservation
professionals, and stewards of historic buildings make
informed decisions when considering energy efficiency
improvements to historic buildings.

Sound energy improvement measures must take into
consideration not only potential energy savings, but

also the protection of the historic property’s materials
and features. This guidance is provided in accordance
with the Secretary of the Interior’s Standards for
Rehabilitation to ensure that the architectural integrity
of the historic property is preserved. Achieving a
successful retrofit project must balance the goals of
energy efficiency with the least impact to the historic
building. Planning must entail a holistic approach that
considers the entire building envelope, its systems and
components, its site and environment, and a careful
evaluation of the effects of the measures undertaken.
Treatments common to new construction need to be
evaluated carefully before implementing them in historic
buildings in order to avoid inappropriate alteration of
important architectural features and irreparable damage
to historic building materials. This brief targets primarily
small-to medium-size historic buildings, both residential
and commercial. However, the general decision-making
principles outlined here apply to buildings of any size
and complexity.

Before implementing any energy conservation measures,
the existing energy-efficient characteristics of a historic
building should be assessed. Buildings are more

than the sum of their individual components. The
design, materials, type of construction, size, shape, site
orientation, surrounding landscape, and climate all

play a role in how buildings perform. Historic building
construction methods and materials often maximized
natural sources of heat, light and ventilation to respond
to local climatic conditions. The key to a successful
rehabilitation project is to understand and identify the
existing energy-efficient aspects of the historic building
and how they function, as well as to understand and
identify its character-defining features to ensure they

are preserved. Whether rehabilitated for a new or
continuing use, it is important to utilize the historic
building’s inherent sustainable qualities as they were
intended to ensure that they function effectively together
with any new treatments added to further improve
energy efficiency.

Windows, courtyards, and light wells

Operable windows, interior courtyards, clerestories,
skylights, rooftop ventilators, cupolas, and other features
that provide natural ventilation and light can reduce
energy consumption. Whenever these devices can be
used to provide natural ventilation and light, they save
energy by reducing the need to use mechanical systems
and interior artificial lighting.

Historically, builders dealt with the potential heat loss
and gain from windows in a variety of ways depending
on the climate. In cold climates where winter heat

loss from buildings was the primary consideration
before mechanical systems were introduced, windows
were limited to those necessary for adequate light and
ventilation. In historic buildings where the ratio of glass
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Fig. 8. Where Air Escapes From a House (by percentage) — Inage
based on data from Energy Savers, U.S. Department of Energy.
llustration: Blank Space LLC.

Reducing energy demands for heating and cooling
may be accomplished in two steps. First, implement
operational changes and upgrades to mechanical
systems and major appliances — measures that do not
require making alterations or adding new materials —
to ensure that a building functions as efficiently

as possible. After all these measures have been
implemented, corrective work or treatments, such as
weatherization, that require other alterations to the
building may be considered.

Establishing Realistic Goals

Energy consumption data gathered by the U.S. Energy
Information Administration (see chart) shows that
residential buildings built before 1950 (the largest
percentage of historic building stock) are about 30 to
40 percent less energy efficient than buildings built
after 2000. Using this as a baseline, a 30 to 40 percent
upgrade of a historic building’s energy performance
can be a realistic goal. A 40 percent increase in energy
efficiency would of course be a more achievable goal for
buildings that have had minimal upgrades since their

original construction, i.e., added insulation, tightening
of the exterior envelope, or more efficient mechanical
equipment. On the other hand, achieving “net zero”
energy goals as it is currently done with some new
construction can be a much more difficult challenge to
achieve in a historic retrofit. Attempting to reach such a
goal with a historic building would most likely result in
significant alterations and loss of historic materials. [The
data for commercial buildings documents that buildings
in 2003 used approximately the same energy as they did
before 1920, after reaching their peak in the 1980s.]

Operational Changes

One of the greatest effects on energy use is user
behavior. Once an energy audit has established a
baseline for the current energy use in a building,
operational changes should be identified to control
how and when the building is used to minimize the use
of energy-consuming equipment. These changes can
range from simple measures such as regular cleaning
and maintenance of mechanical equipment to installing
sophisticated controls that cycle equipment on and off
in specified intervals for maximum performance. The
following changes are recommended to reduce heating
and cooling costs.

¢ Install programmable thermostats.

* Close off rooms that are not in use and adjust the
temperature in those rooms.

* Do not condition rooms that do not need to be
conditioned, thereby reducing the thermal envelope.

* Use insulated shades and curtains to control heat gain
and loss through windows.

* Use operable windows, shutters, awnings and

vents as originally intended to control temperature

and ventilation.

 Take advantage of natural light.

* Install compact fluorescent lights (CFL) and light-
emitting diode (LED) lights.

* Install motion sensors and timers for lighting and local
ventilation, such as bathroom exhaust fans.

® Reduce “phantom” electricity loads by turning
equipment off when not in use.

* Clean and service mechanical equipment regularly.

These measures should be undertaken first to save
energy in any existing building and are particularly
appropriate for historic buildings because they do not
require alterations to historic materials.

Upgrading Equipment and Appliances

In addition to maximizing the energy efficiency of
existing building systems, substantial savings can be
achieved through upgrading equipment and appliances.
One should still weigh the operational savings against
the initial cost of the new equipment, particularly if the
existing equipment is not near the end of its life.

Calculator aids that take into account the efficiency
of both the existing and new equipment are available



Fig. 9. An energy auditor tests the efficiency of a boiler.

online to assist in determining the payback. Advance
planning will allow time to find the most efficient unit,
as well as to investigate the availability of any state and
federal energy credits. As energy prices continue to rise
and technology advances, options such as the installation
of a solar hot water heater or geothermal ground

source or water source heat pumps are becoming more
economically feasible. Recommendations for upgrading
equipment and appliances include:

* Upgrade the heating system. It is important to install
new furnaces that utilize outside combustion air to
reduce air drawn into the building through uncontrolled
infiltration. [All furnaces and boilers are now measured
by their annual fuel utilization efficiency or AFUE.]
Heating equipment is now more efficient and gas
furnaces that used to have a 60% (AFUE) rating can

now operate at as much as 90 to 97% efficiency.

* Upgrade the air conditioning system.

* Replace the water heater. High-efficiency water heaters
use far less energy than earlier models, and high-efficiency
tankless water heaters heat water on demand and offer
even greater savings. Point of use water heat can also
reduce costs and water consumption by reducing the time
it takes to draw hot water.

* Upgrade appliances. Energy Star appliances,
particularly refrigerators, washing machines and
dishwashers can all reduce electricity use and additional
indoor heating loads.

Upgrading Building Components

In addition to operational and mechanical upgrades, it
can be possible to upgrade many building components
in a manner that will not jeopardize the historic character
of the building and can be accomplished at a reasonable
cost. The goal of these upgrades is to improve the
thermal performance of the building, resulting in even
greater energy savings. Retrofit measures to historic
buildings should be limited to those that achieve at least
reasonable energy savings, at reasonable costs, with the
least impact on the character of the building.

The following list includes the most common measures
proposed to improve the thermal performance of

an existing building; some measures are highly
recommended for historic buildings, but others are less
beneficial, and can even be harmful to a historic building,.

Requires Minimal Alteration

* Reduce air leakage.

* Add attic insulation.

* Install storm windows.

¢ Insulate basements and crawlspaces.

¢ Seal and insulate ducts and pipes.

* Weather strip doors and add storm doors.

¢ Add awnings and shading devices where appropriate.

Requires More Alteration

* Add interior vestibules.

* Replace windows.

* Add insulation to wood-frame walls.
* Add insulation to masonry walls.

¢ Install cool roofs and green roofs.

The treatments listed first have less potential to
negatively impact the historic fabric of a building. They
tend to be less intrusive, are often reversible, and offer
the highest potential for energy savings. Undertaking
any of the treatments in the second group, however, may
pose technical problems and damage to historic building
materials and architectural features. Their installation
costs may also outweigh the anticipated energy savings
and must be evaluated on a case-by-case basis with
advice from professionals experienced in historic
preservation and building performance.

Requires Minimal Alteration

Reduce air leakage. Reducing air leakage (infiltration
and exfiltration) should be the first priority of a
preservation retrofit plan. Leakage of air into a building
can account for 5 to 40 percent of space-conditioning
costs, which can be one of the largest operational costs
for buildings.! In addition, unwanted air leakage into
and out of the building can lead to occupant comfort
issues resulting from drafts. Air infiltration can be
especially problematic in historic buildings because it
is closely linked to increased moisture movement into
building systems.

Air flow into and out of buildings is driven by three
primary forces: wind pressure, mechanical pressure
and the stack effect. Cold outside air that infiltrates the
building through big holes, as well as through loose
windows, doors, and cracks in the outer shell of the
building, causes the heating system to work harder and
consume more energy. In a multi-story building, cold
air that enters the building at lower levels, including
the basement or crawlspace, will travel up through

the building and exit out leaky windows, gaps around
windows and the attic as a result of temperature and
pressure differential. This pattern of air movement






Radiant barriers may be used in attics to reduce thermal
radiation across the air space between the roof deck
and the attic floor in order to reduce summer heat gain.
They are most beneficial in reducing cooling loads in
hot climates and consist of a highly reflective sheet or
coating, usually aluminum, applied to one or both sides
of a flexible material. They are effective only when the
foil surface faces an air space, and as long as the surface
remains shiny - that is, free from dirt, dust, condensation
and oxidation. Radiant barriers should not be installed
directly over insulation on the attic floor, as they can act
as vapor retarders and trap moisture in the insulation
unless they are perforated. Their placement should be
ventilated on both sides.

Roof Decking

Air Space

Radiant Barrier

rossn— A

Fig. 13. Sample mnstaliation of a radunt barrier.

Insulating the underside of the roof rather than the attic
floor increases the volume of the thermal envelope of
the building, thus making this treatment inherently less
energy efficient. However, when mechanical equipment
and/or ductwork are housed in an attic space, placing
the insulation under the roof and treating the attic

as a conditioned space is strongly recommended.

This treatment allows the equipment to operate more
efficiently and can prevent moisture-related problems
caused by condensation on the mechanical equipment.

When insulation is placed under the roof, all vents in

the attic and the intersection between the walls and roof
rafters must be sealed. Rigid foam or batt insulation
placed between the roof rafters is a common method of
insulating the underside of a roof. Open cell spray foam
(.51b/cuft) may sometimes be applied under the roof
deck only when there are no gaps in the sheathing which
could allow the foam to expand under slates or shingles,
preventing the re-use of the roofing material. Also, if
roof leaks do occur, they may go undetected until after
major damage occurs. Consideration must also be given
to the irreversibility of this procedure because the foam
enters the pores of the wood. It may be more advisable
to install a breathable layer of material that will allow for
future removal without leaving a residue.

When total roof replacement is required because of
deterioration, installing rigid foam insulation on top
of the roof deck before laying the new roofing material

can be simple and effective, particularly on low-pitched
or flat roofs. However, the added thickness of the roof
caused by installing rigid foam can alter the appearance
of projecting eaves, dormers, and other features. If this
application would significantly alter the appearance of
these features, consider other methods.

Fig. 14. Sample installation of rigid foan insulation, tapered at the
edge to avoid altering the appearance of the roof.

Install storm windows. The addition of metal or wood
exterior or interior storm windows may be advisable

to increase the thermal performance of the windows

in ways that weatherstripping and caulking cannot
address. A single-glazed storm window may only
increase a single-pane window’s thermal resistance to
R2, however, that is twice as good as a single-glazed
window alone. It will make a noticeable contribution

to the comfort level of the building occupant, with

the added benefit of protecting the historic window
from weathering. Using clear, non-tinted, low-e glass

in the storm window can further increase the thermal
performance of the window assembly without the loss of
historic fabric. Studies have shown that the performance
of a traditional wood window with the addition of a
storm window can approach that of a double-glazed
replacement window.? Some storm windows are
available with insulated low-e glass, offering even
higher thermal performance without the loss of the
historic window. Furthermore, a storm window avoids
the problem of irreparable seal failure on insulated glass
units (IGUs) used in modern replacement windows.
While the lifespan of the IGU depends both on the
quality of the seal and other factors, it is unreasonable to
expect more than 25 years. Once the seal fails, the sash
itself will usually need to be entirely replaced.

By providing an additional insulating air space and
adding a barrier to infiltration, storm windows improve
comfort and reduce the potential for condensation on the
glass. To be effective and compatible, storm windows
must be tight fitting; include a sealing gasket around the
glass; align with the meeting rail of the primary sash;
match the color of the sash; and be caulked around the
frame to reduce infiltration without interfering with any
weep holes.

Whether a storm window or the historic window itself,
the interior window must be the tighter of the two units
to avoid condensation between the windows that can



occur in a cold climate that requires indoor heating.
Condensation is a particular concern if it collects on

the historic window, as can easily happen with a loose-
fitting, storm window. While interior storm windows
can be as thermally effective as exterior storm windows,
appropriate gaskets must be used to ensure that
damage-causing condensation does not form on the
inside face of the historic window. Opening or removing
the interior storm windows during non-heating months
also helps to avoid the negative effects of moisture
build-up.

For large, steel industrial windows, the addition of
interior, insulated sliding glass windows that align
with the primary vertical mullions has proven to be a
successful treatment that allows the primary window to
remain operable. ‘

Insulate basements and crawlspaces. The first step in
addressing the insulation of basements and crawl spaces
is to decide if they are to be part of the conditioned
space and, therefore, within the thermal envelope of

the building. If these areas are kept outside the thermal
envelope of the building and treated as unconditioned
areas, insulating between the floor joists on the
underside of the subfloor is generally recommended.
Alternatively, rigid foam insulation installed over

the bottom of the floor joists on the basement or
crawlspace side may also be used. All gaps between the
unconditioned and conditioned areas of the building,
including the band joists, should be air sealed to prevent
air infiltration into the upper levels of the building.

If the crawlspace contains mechanical equipment, or if
high levels of moist air enter the crawlspace through
vents during the summer months, it is advisable to
include the crawlspace within the thermal boundary of
the building. As in attics, water vapor can condense on
ducts and other equipment located in unconditioned
basements and crawlspaces. In the past, building codes
routinely required that crawlspaces be treated as non-

conditioned spaces and be ventilated. However, this has
not proven to be a best practice in all cases. Ventilation
through crawlspace vents does not keep the space dry
during humid summers. All vents should be sealed and
access doors weather-stripped. Rigid foam insulation
installed on the interior face of the wall is recommended
for basement and crawlspace foundation walls, only
after all drainage issues have been addressed. Special
attention should be given to ensure that all the joints
between the insulation boards are sealed.

A moisture barrier on exposed dirt in a crawlspace is
strongly recommended to prevent ground moisture
from entering the building envelope. Whenever feasible,
pouring a concrete slab over a moisture barrier in
crawlspaces or basements with exposed dirt floors
should be considered.

Seal and insulate ducts and pipes. A surprisingly
enormous amount of energy is wasted when heated

or cooled air escapes from supply ducts or when

hot attic air leaks into air conditioning return ducts.
Based on data collected in energy audits, as much as

35 percent of the conditioned air in an average central
air conditioning system may escape from the ducts.?
Care must be taken to completely seal all connections
in the duct system and adequately insulate the ducts,
especially in unconditioned spaces. This loss of

energy is another reason to treat attics, basements and
crawlspaces as conditioned spaces. Ducts located in
unconditioned spaces should be insulated based on the
recommendations for the appropriate climate zone. Hot
water pipes and water heaters should be insulated in
unconditioned spaces to retain heat, and all water pipes
insulated to prevent freezing in cold climates.

Weather strip doors and add storm doors. Historic
wood doors are often significant features and should
always be retained, rather than replaced. While an
insulated replacement door may have a higher R-value,
doors represent a small area of the total building
envelope, and the difference in energy savings after
replacement would be insignificant. The doors and
frames should, however, have proper maintenance
including regular painting, and the addition or renewal
of weatherstripping. Storm doors can improve the
thermal performance of the historic door in cold
climates and may be especially recommended for a
door with glazing. The design of the storm door should
be compatible with the character of the historic door.

A fully glazed storm door with a frame that matches
the color of a historic door is often an appropriate
choice because it allows for the historic door to remain
visible. Storm doors are recommended primarily for
residential buildings. They are not appropriate for
commercial or industrial buildings. These buildings
never had storm doors, because the doors were opened
frequently or remained open for long periods. It may
also not be appropriate to install a storm door on a
highly significant entrance door. In some instances,
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the addition of a storm door could add significant heat
gain on certain exposures or in hot climates, which could
degrade the material or finish of the historic door.

Add awnings and shading devices. Awnings and other
shading devices can provide a considerable reduction
of heat gain through windows and storefronts. Keeping
existing awnings, or replacing them if previously
removed, is a relatively easy way to enhance the energy
performance of a building. Awnings should only be
installed when they are compatible with the building
type and character. In building types that did not have
awnings historically, interior shades, blinds or shutters
should be considered instead.

A wide range of shades, blinds and shutters is available
for use in all types of buildings to control heat gain or
loss through windows, as well as lighting levels. When
properly installed, shades are a simple and cost-effective
means of saving energy. Some shade fabrics block only

a portion of the light coming in — allowing the use of
natural light — while others block all or most of the
light. The light-colored or reflective side of the shades
should face the window to reduce heat gain. Quilted
roller shades feature several layers of fiber batting and
sealed edges, and these shades act as both insulation
and an air barrier. They control air infiltration more
effectively than other soft window treatments. Pleated or
cellular shades provide dead air spaces within the cells
to add insulation value. These shades, however, do not
measurably control air infiltration.

Fig. 16. Historic vestibules retain conditioned air in the iving spaces.

Retractable awnings and interior shades should be
kept lowered during the summer to prevent unwanted
heat gain, but raised in the winter to take advantage

of the heat gain. Interior shades, especially those that
have some insulation value, should be lowered at night
during the winter months.

Light shelves are architectural devices designed to
maximize daylight coming through windows by
reflecting it deeper into the building. These horizontal
elements are usually mounted on the interior above
head height in buildings with high ceilings. Although
they can provide energy savings, they are not compatible
with most historic buildings. In general, light shelves

are most likely to be appropriate in some industrial or
modernist-style buildings, or where the historic integrity
of interior spaces has been lost and they can be installed
without being visible from the exterior.

Requires More Alteration

Add interior vestibules. Vestibules that create a
secondary air space or “air lock” are effective in
reducing air infiltration when the exterior door is

open. Exterior and interior vestibules are common
architectural features of many historic buildings and
should be retained wherever they exist. Adding an
interior vestibule may also be appropriate in some
historic buildings. For example, new glazed interior
vestibules may be compatible changes to historic
commercial and industrial buildings. New exterior
vestibules will usually result in too great a change to the
character of primary entrances, but may be acceptable
in very limited instances, such as at rear entrances. Even
in such instances, new vestibules should be compatible
with the architectural character of the historic building.

Replace windows. Windows are character-defining
features of most historic buildings. As discussed
previously, the replacement of a historic window with
a modern insulated unit is not usually a cost-effective
choice. Historic wood windows have a much longer
service life than replacement insulated windows, which
cannot be easily repaired. Therefore, the sustainable
choice is to repair historic windows and upgrade their
thermal performance. However, if the historic windows
are deteriorated beyond repair, if repair is impractical
because of poor design or material performance, or

if repair is economically infeasible, then replacement
windows may be installed that match the historic
windows in size, design, number of panes, muntin
profile, color, reflective qualities of the glass, and the
same relationship to the window opening.

Other options should also be considered before
undertaking complete window replacement. If only the
sash is severely deterjorated and the frame is repairable,
then only the sash may need to be replaced. If the
limited lifespan of insulated glass is not a concern, the
new sash can be made to accommodate double glazing.



Where the sashes are sound, but improved thermal
performance without the use of a storm window

. is desired, some windows may be retrofitted with
insulated glass. If the existing sash is of sufficient
thickness, it may be routed to accept insulated, clear
low-e glass without extensive loss of historic material
or historic character. When insulated glass is added in
a new or retrofitted sash, any weights will have to be
modified to accommodate the significant extra weight.

Wall Insulation

Adding wall insulation must be evaluated as part of

the overall goal to improve the thermal efficiency of

a building and should only be considered after the
installation of attic and basement insulation. Can this
goal be achieved without the use of wall insulation? Can
insulation be added without causing significant loss

of historic materials or accelerated deterioration of the
wall assembly? Will it be cost effective? These are basic
questions that must be answered before a decision is
made to insulate the walls and may require professional
evaluation.

Add insulation to wood-frame walls. Wood is
particularly susceptible to damage from high moisture
levels; therefore, addressing existing moisture problems
before the addition of insulation is essential.
Un-insulated historic wood buildings have a higher
rate of air infiltration than modern buildings; while

- this makes older buildings less efficient thermally, it
helps dissipate the unwanted moisture and thus keeps
building assemblies dry. Climate, building geometry,
the condition of the building materials, construction
details, and many other factors make it difficult to assess
the impact that adding insulation will have on reducing
the air flow and, hence, the drying rate in a particular
building. For this reason, predicting the impact of
adding insulation to wood-frame walls is difficult.

Insulation Installed in the Wall Cavity: When sheathing is
part of the wall assembly, and after any moisture-related
problems have been addressed, adding insulation to the
interior cavity of a wood-frame wall may be considered.
Adding insulation in a wall where there is no sheathing
between the siding and studs is more problematic,
however, because moisture entering the wall cavity
through cracks and joints by wind-driven rain or
capillary action will wet the insulation in contact with
the back of the siding.

Installing blown-in insulation, either dense-packed
cellulose or fiberglass, into the wall cavity causes
the least amount of damage to historic materials and
finishes when there is access to the cavity walls, and
it is therefore a common method of insulating wood-
- frame walls in existing buildings. In most cases, blowing
" insulation material into the wall cavity requires access
through the exterior or interior wall surfaces. When
historic plaster, wood paneling, or other interior
historic decorative elements are present, accessing the

AN INTERIOR

Showing Mineral Wool in Floor, and Walls behind Wire Lath.

Fig. 17. Illustration of insulation from the 1889 trade catalog

“The Uses of Mineral Wool in Architecture, Car Building and Steam
Engineering”. Collection Centre Canadien d’Architecture/Canadian
Centre for Architecture, Montreal, Canada.

cavity from the exterior is recommended by removing
individual siding boards at the top of each wall cavity.
In this manner the boards can be reinstalled without
unsightly drill holes on the exterior. If the plaster is
deteriorated and will require repair, then the wall cavity
may be accessed from the interior through holes drilled
through non-decorative plaster.

Of the materials available, dense-packed cellulose fiber
is most commonly used. Its R-value, ability to absorb
and diffuse moisture, impediment to air flow, relatively
simple installation, and low cost make it a popular
choice. Cellulose insulation from most manufacturers is
available in at least two grades that are characterized by
the type of fire retardant added to the insulation. The fire
retardants are usually: (1) a mix of ammonium sulfate
and boric acid or (2) boric acid only (termed “borate
only”). The recommended type of cellulose insulation
for historic buildings is the “borate only” grade, as
cellulose treated with sulfates reacts with moisture in the
air and forms sulfuric acid which corrodes many metals.

Optimum conditions for installing insulation inside

the wall cavity occur in buildings where either the
exterior materials or interior finishes have been lost,

or where the materials are deteriorated beyond repair
and total replacement is necessary. However, wholesale
removal of historic materials either on the exterior or
interior face of a historic wall to facilitate insulation is
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Wind Energy: For historic properties in rural areas,
where wind power has been utilized historically,
installation of a wind mill or turbine may be suitable to
the historic setting and cost effective. Before choosing to
install wind-powered equipment, the potential benefit
and the impact on the historic character of the building,
the site and surrounding historic district must be
analyzed. In order for the turbines to work effectively,
average wind speeds of 10 mph or higher are necessary.
This technology may not be practical in more densely-
populated areas sheltered from winds or regions where
winds are not consistent. In cities with tall buildings,
there is potential for installing relatively small rooftop
turbines that are not visible from the ground. However,
because of the initial cost and size of some turbines, it is
generally more practical to purchase wind power from
an off-site wind farm through the local utility company.

! John Krigger and Chris Dorsi, “Air Leakage,” in Residential
Energy: Cost Savings and Comfort for Existing Buildings. Helena,
Montana: Saturn Resource Management, 2004, p. 73.

2 Measured Winter Performance of Storm Windows. A 2002 study done
by Lawrence Berkeley National Labs.

* Midwest Wentherization Best Practices Field Guide. Prepared for the
U.S. Department of Energy Weatherization Assistance Program,
May 2007, p. 157.

With careful planning, the energy efficiency of historic
buildings can be optimized without negatively
impacting their historic character and integrity.
Measuring the energy performance of buildings after
improvements are completed must not be overlooked,
as it is the only way to verify that the treatments

have had the intended effect. Ongoing monitoring of
buildings and their components after alterations to
historic building assemblies are completed can prevent
irreparable damage to historic materials. This, along
with regular maintenance, can ensure the long-term
preservation of our historic built environment and the
sustainable use of our resources.

* Adapted from comments provided by William B. Rose, Research
Architect, University of Illinois, April 2011.

® U.S. Department of Energy, Insulation Fact Sheet, DOE/CE-0180,
2008, p.14.

¢ Bradford S. Carpenter, PE., LEED AP et al.,, The Designer’s
Dilemma: Modern Perforinance Expectations and Historic Masonry
Walls (paper presented at the RCI 2010 Symposium on Building
Envelope Technology, San Antonio, Texas).
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