Emerging Trends in Historic Preservation

Part 1: Preservation and
Sustainability
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, Preservation IHin Sustainanility?

“Historic preservation can - and
should - be an important
component of any effort to
promote sustainable o
development. ...(It) is crucial to S22 o -J»‘_ e
combating climate change.” |

- National Trust for Historic
Preservation
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Cultural Cultural

— Social fabric

— History

Economic

— More jobs per $

— Supports local crafts
Environmental

— Life-cycle energy

— Green from the start

— Accomm.odate NeWE vironmental Economic
technolgies

Sustainability
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1. First, maximize inherent
sustainable qualities

2. Then, maintain building £ % =0 ¢

components in sound
condition. F
3. Next, design landscapes to
CONnserve resources.

4. Finally, add new
technologies sensitively
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EMDOCIED ENENQY

Energy used to create and maintain
a structure:

1. Create the materials
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2. Transport materials to the site

3. Assemble as a structure

4. Repair & maintain
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More durable
Longer life cycle
Locally produced
Locally assembled
Non-toxic
Re-useable
Repairable
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PG VVIRAOWS

* Repair is more efficient

— Heat loss is primarily through the , ,
Very little energy is
frame nOt the gIaSS, lost through a pane

— Can be reduced with just proper of glass.

sealing
This part of the
— Wood frames more ¢ W., window, where

/N

— No pollution issues most leakage
occurs, should be

— No waste created sealed to conserve
energy.

Replacing original

: : Most heat loss is associated with air leakage through gaps in an
win d OWS IS N OT older window that are the result of a lack of maintenance, rather
. than loss of energy through the single pane of glass found in the

more SUStal nable' historic windouw.
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St VWindows

« Storm Window
— More efficient

— Less costly than replacement

— Little information exists on the

life-cycle performance of new
windows

 New window
— Shorter life cycle?
— Built-in obsolescence? | |
— Toxicity concerns?
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Interior
application
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SUllding Operatons - IDOLE Stuay,

Commercial buildings

built prior to 1920... are

as efficient as most
building constructed
after 2000
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User Vianagea Consenvaton Vieasures

« Adaptable to new uses

* Designed for local
climate

» User-controlled
operable systems
(Day-lighting and
natural ventilation)

Operable
transom
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Traditional Techniques

» Operable shade devices:
— Blinds,
— Awnings,
— Shutters,
* Fixed shade devices:
— Porches
— Arcades
— Canopies
 Air circulation devices:
— Operable transoms
— Double-hung windows
— Ceiling (de-stratification) fans
— Attic fans
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vauon and Ilechnnology.

nad © omohmen ARy

Sustainable technologies are adaptable to
historic structures without reducing their integrity

* This includes passive and active techniques, as well as
high- and low-tech strategies

« Such strategies have considerable potential to reduce the
building’s environmental footprint
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Applying Solar Panels

San Jose, CA
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=NOLOVOILaICS

Building Integrated Photovoltaic

(BIPV) roof shingles are coated
Standard PV array on rear with PV cells made of

facade with minimal impact amorphous silicon.
to building fabric.
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BIPV shingles BIPV with varied orientation
(Sacramento, CA) (Ohio)
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caungli=nolevoliaici=anels
* May be applied
* Minimize impacts
Preferred Not Recommended

N\\§

Draft lllustrations for Preservation Design Guidelines
Deadwood, SD
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Building Energy Efficiency Diagram

I'he Building and Site Energy Efficiency Diagrams summarize the principal direction in the guidelines dealing
with considerations of energy cfficiency and energy collection. The building perspective covers measures t¢
enhance energy efficiency while retaining the integrity of the historic structure. The site perspective looks
al the situation of energy collection equipment, historic orientation and natural shading to minimize any
adverse impacts upon the character of the historic site.

Chimney — Attic
- Install draft stoppers J{ - Insulate internally

—— Shutters, Awnings & Porches
- Restore porches & awnings

3.1)

Roof Material
- Retain & repair
original (5.6)

\

- Repair & retain original or ™
early windows (4.1)
- Retain original glass (4.1)

Energy Conservation for - Enhance thermal &

0 ; TR acoustic efficiency with
HIStOI'IC BUIldIngS storm windows (preferably

interior) (4.4)
- Weatherstrip (4.6)

- Retain & repair original
or early doors (4.1)

- Retain original glass (4.1)

- Weatherstrip (4.6)



 Trees and shrubs
* Wind and rain protection
« Seasonal shading
 Carbon offsetting

» Grassy areas & Permeable

Paving:

* Percolatlon |nto SO”S Stormwater retention retains water on site
AND serves as an amenity
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Guidelines for Sustainable Neighborhood Design

Galveston

Historic
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NEIgbeeed Shading Stanaarnds

Shadow restrictions

/ / \ / L May not cast

more than 4
hours of shadow
on adjacent
historic
neighborhood
on Dec. 21

Height and Density
Development Plan

Galveston, TX
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Height and Density Development Plan

Galveston, TX
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View Corridors and Breezeways



1. Tailor to local conditions

— Climate
— Resource types

2. Integrate with existing preservation
guidelines
— Integrate throughout the document, or...
— Add as special chapter

3. Make them educational as well
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Downvown Axn Arsor Desien Guineunes Genernt Desien GuiDeines

e -I_) J g -r J -r ] J -r J J 12.0 Sustainability in Building Massing. The arrangement, propor-

tions and orientation of a building’s masses play a critical role in how a
project relates to the environment, and how well a building performs.

Orientation of building massing should take advantage of solar access
for both passive and active strategies of daylighting and solar energy

P I a Z a collection.

12.1 Design building massing to support passive solar de-
sign.
Maximize massing areas with southern exposures.
Orient roofs to support solar collectors and/or natural daylight-
ing strategies.
The depth of building mass should be sized to allow natural
daylighting to reach the maximum amount of actively used,
interior spaces when feasible.
Articulate walls to serve as shading for their own surfaces or
other surfaces.

12.2 Arrange building masses to provide weather protection.
+ Avoid massing that creates wind tunnel effects.
+ Articulate massing to help protect pedestrian areas from ad-
verse weather effects.
BORDERS
12.3 Design a building massing to support green building prin-
ciples for both itself and adjoining areas.
Minimize or prevent shading on south-facing facades of adja-
cent buildings during winter months.
Minimize winter shading of sidewalks and open spaces to pre- The siting of a building mass affects solar
vent ice over. access to adjoining spaces and should
Preferred: Taller mass is positioned to minimize winter time be taken info consideration.
shading on an outdoor plaza.
Discouraged: Taller mass shades outdoor plaza in winter time.

Downtown Design Guidelines - Ann Arbor, Ml
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Appropriate: Walkways, landscaped

areas and mid-block passages

should be used with setbacks to

provide sofaraccess, natural ventila-

tion and access to secondary por-

tions of structures and neighboring
properties.
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Reference the International §

Dark Sky Association (www. e

y.org) or the llluminating §

Engineering Society of North e

.
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.

America (www.iesna.org) for
more information on proper
lighting techniques.

8.0 Sustainable Site Design

The arrangement of buildings, planted area and hard surfaces
plays a critical role in how a site relates to the environment, and
how buildings on that site operate. Site design can affect environ-
mental considerations for both the site itself and neighboring prop-
erties. For example, reducing the amount of impervious surfaces
coupled with the implementation of an on-site infiltration systems
can reduce the harmful effects of stormwater runoff to adjacent
sites.

A site design should support sustainable building principles to
maximize energy efficiency and renewable energy strategies as
well as to limit negative impacts on local ecosystems. These local
ecosystems can be supported through the conservation of existing
natural areas and restoration of damaged areas within a site. Al-
locating open space is critical to the success of biodiversity within
a site and is encouraged.

A site design should take into account effects on an adjoining

property’s access to light and air as well as its ability to implement

the same environmental design principles. Also, the effects of light
pollution to adjoining sites and the neighborhood should be miti-
gal—_ | | | | | | | | | |

s.I Locate site features to maximize green building

prlnclples for solar access and energy efficiency.
Minimize access roads and parking footprints, and share
with adjacent properties when feasible.

+ Position a new building on its site to optimize energy
efficiency, allowing for both passive and active strate-
gies.

+ Site a structure to maximize daylighting strategies for all
portions of the building.

+ Locate a building and site elements to take advantage
of prevailing southeast winds for natural ventilation.

= Walkways, landscaped areas and mid-block passages
should be used with setbacks to provide solar access,
natural ventilation and access to secondary portions of
structures and neighboring properties.

+ Consider sharing parking facilities with an adjacent site.
Minimize the use of impervious surface treatments.

ad]acent sites and the neighborhood.
Only light areas as required for safety and comfort pur-
poses.
Use light fixtures that shield and focus light onto the
ground.
Use light bulbs that have low luminescence levels.

l Utilize exterior lighting that minimizes light pollution to

[e]arinle] o)

A
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Site Level Design Guidelines

Utilize land
efficiency.
« Locate open space where it will provide access to light
and air for multiple properties.

Locate deciduous trees and plants to provide summer
shade while also allowing for solar access in the winter.
Locate landscape elements 1o allow for natural ventila-
tion.

Maximize the use of native plant species which are best
adapted to the climate and require less energy and re-
sources 1o maintain.

Use plant species which require low levels of water and
maintenance.

Utilize irrigation systems which have high efficiency or
reuse water from site drainage systems.

Maintain existing mature trees and other large-scale
vegetation where feasible {4"-8" caliper).

pe areas and f to pi energy

84 Provide natural stormwater systems and retention
basins.

- Design a retention basin on site to utilize existing runoff
patterns and vegetation.

Avoid paving a runoff basin.

Design a landscape a retention basin to provide water
absorption and serve as a year-round visual amenity for
the site.

Provide soil areas with high water absorption rates
where feasible.

Integrate the site drainage system with bioswales and
on- site retention basins into site open spaces.

« Locate water inlets for most direct, positive site drain-

age.

8.5 Minimize runoff from parking lots and structures.

« Use permeable paving, approved by public works, for
surface lots to the extent feasible.

« Direct run off from parking structures into on-site sys-
tems for landscaping, or otherwise retain run off on site
through the use of bioswales or similar strategies.

+ The area of parking lots should be kept to a minimum.

Appropriate: Provide natural storm-
water systems and refention ba-
sins.

Draft Design Guidelines for Sustainable Design

Galveston, TX
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arcdads alu nnu-piven passayes
should be used with setbacks to
provide solaraccess, natural ventila-
tion and access to secondary por-
tions of structures and neighboring
properties.

900000 OCGIONONONOOINONONONONOSNODS
Reference the International
Dark Sky Association (www.
darksky.org) or the llluminating
Engineering Society of North
America (www.iesna.org) for
more information on proper
lighting techniques.

A site design should support sustainable building principles to
maximize energy efficiency and renewable energy strategies as
well as to limit negative impacts on local ecosystems. These local
ecosystems can be supported through the conservation of existing
natural areas and restoration of damaged areas within a site. Al-
locating open space is critical to the success of biodiversity within
a site and is encouraged.

A site design should take into account effects on an adjoining
property’s access to light and air as well as its ability to implement
the same environmental design principles. Also, the effects of light
pollution to adjoining sites and the neighborhood should be miti-
gated.

8.1 Locate site features to maximize green building
principles for solar access and energy efficiency.

+ Minimize access roads and parking footprints, and share
with adjacent properties when feasible.

+ Position a new building on its site to optimize energy
efficiency, allowing for both passive and active strate-
gies.

+ Site a structure to maximize daylighting strategies for all
portions of the building.

+ Locate a building and site elements to take advantage
of prevailing southeast winds for natural ventilation.

+ Walkways, landscaped areas and mid-block passages
should be used with setbacks to provide solar access,
natural ventilation and access to secondary portions of
structures and neighboring properties.

+ Consider sharing parking facilities with an adjacent site.

+ Minimize the use of impervious surface treatments.

8.2 Utilize exterior lighting that minimizes light pollution to
adjacent sites and the neighborhood.
+ Only light areas as required for safety and comfort pur-
poses.
+ Use light fixtures that shield and focus light onto the
ground.
+ Use light bulbs that have low luminescence levels.

Preservation and Sustainability - www.winterandcompany.net




Site Energy Efficiency Diagram

TrTReestain mature (12.1) T WIS|d Power (:8-4)h
- Plant new (25.3) - Flace away irom house

- Screen with landscaping

- Provide shade (25.4) from public view

- Serve as wind break (18.2)."

Orientation

- Building historically
aligned for efficient
sun & wind exposure
(18.2)

Solar Panel Location
Hierarchy (18.3)
1 Detached, on site >
2 New construction
3 Accessory structures
(historic) R
4 Main structure

(historic) s,
K — Historic
Al New structure
construction
T~ Historic

N structure X " -2
~Site Design Guidelines - Pitkin County, Colorado
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Juiations

1. Building Energy Code

— Focus only on energy
saving/consumption

2. Green Building Code

— Includes site, neighborhood design
3. Zoning standards
4. Design Guidelines
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Codiiying Green Bullding

* |ssues:
— Proper credit for Historic Structures
— Does not recognize embodied energy

— No qualitative comparison for existing
materials vs. replacement
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Codiiying Green Bullding

Sustainability in Landscapes

« Green Building Codes often include
provisions for water conservation:
— No sprinklers within 18” of hardscape
— Lawn area limited to less than 20% of yard

 |Interaction with historic properties:
— Protects foundations from moisture
— May have conflicts with historic landscapes
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=Enenay Ceees snouid:

* Acknowledge inherent savings in
preservation

« Discourage tear-downs
— Wastes embodied energy
— Reduce impacts on local landfills

— Replacement may take more energy than
repair and maintenance

« Address practical standards for existing
buildings
— Improve efficiency, AND
— Preserve integrity of the structure
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KEY FrnCiplesior Sustainanie

Iechnology and Presemnvation

« Think Holistically

— Consider all factors; entire life-cycle costs,
manufacture, energy consumption, mining waste,
original and waste toxicity, transportation costs, reuse
or disposal etc.

« Use Technology Creatively
— Use technologies that maximize efficienc
— Use existing systems
— Take advantage of inherent building features

« Seek Common Design Solutions
— Respect the integrity of the historic structure, while
— Advancing sustainability

Preservation and Sustainability -
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Olsenvatons

* Preservation is key to
sustainabillity.

* The relationship is not well
understood.

« Planners should keep preservation
in the discussion.

 New data is emerging. Winter & Company

* New standards will be forthcoming. 1265 Yellow Pine Avenue
Boulder, Co 80304

303.440.8445

www.winterandcompany.net
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