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Preface

Public awareness of the benefits of “green builtlimgs grown significantly over the
last decade. Evidence of man-made climate chaagedached the general public
through increasing media coverage, through widedyved documentaries such as Al
Gore’sAn Inconvenient Truthand through witnessing the devastation caused by
Hurricane Katrina in 2005. Approximately 40% otinawide greenhouse gas
emissions can be traced to coal-burning power it produce electricityand
approximately 72% of electricity consumption in theited States occurs in

buildings?

Public agencies as well as private developers hagan to acknowledge that
designing buildings to use less energy can lowstscio the long term for the benefit
of building owners and the environment alike. Tiereasing prominence of the
LEED standards for new building projects and amr-@wvewing market of “green”
products encourages people to believe that a ealti sustainable living is
achievable though building. However, making newemn” buildings does nothing to

reduce the environmental impacts of the buildiingg we already use.

As municipal recycling programs have expanded, nfemgricans have become
accustomed to recycling glass, metal, plastic,@aper waste, so why not recycle

buildings? By continuing to use the buildings vesrén and adapting them both to

1 U.S. Environmental Protection Agency: Inventoryb8. Greenhouse Gas Emissions and Sinks:
1990 —2006
2 USGBC website (accessed 4/6/08p://www.usgbc.org/DisplayPage.aspx?cmspagelD8171




meet our current needs and to use fewer resouncegraduce less waste, we stand a

much better chance of achieving a truly sustainedaly of life.

= mea e o e

Figure 1. The existing structure of a building in Bewers Hill in Baltimore is prepared for reuse.

While some segments of the population have exgitextibraced sustainable
technologies, groups advocating historic presemwadre struggling to balance the
values of preserving history with the task of regging to environmental concerns.
The installation of solar panels and high-perforogadouble-glazed windows seems
to threaten the integrity and appearance of hisfadades, creating some “green”
resistance within the preservation community. iflerests of historic preservation
and sustainable building are not so divergent,vaifl tiscuss herein, and more
significantly, they are critically intertwined. €hwhole human environment

encompasses both the natural and the built envieatsrand so should our notion of



stewardship. Adjusting practices on both endkaskey to advancing both interests.
“How do we preservéZhould not be a question of maintaining a buildsngyiginal
condition but of sustaining a healthy usable coodit “How do we build?should be

an issue of carefully regarding the future whileaining connected to our past.

For this thesis, | will examine the standards auttyeapplied to both historic
preservation and sustainable building in the UnBéates. | will analyze several case
studies of historic buildings that have been réteaf to improve environmental
performance, and | will distill a set of strategiescreating a Sustainable Heritage.
Finally, 1 will implement these strategies as aigieproposal for the sustainable
retrofit and adaptive reuse of an abandoned bgldomplex in Silver Spring,

Maryland.
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Chapter 1: Background on Historic Preservation

1.1 A Brief History of Historic Preservation ingtJnited States

The idea of preventing the demolition of old builg emerged in the nineteenth
century as a means of saving buildings that weseaated with significant people
and events from history. In 1856, the Mount Verhadies’ Association was formed
by Virginia women who wished to prevent the sal&ebrge Washington’s estate to
a hotelier. In 1859, the razing of John Hancotkigse in Boston galvanized the
preservation movement in New England. The Sodatyhe Protection of New
England Antiquities, founded in 1910 by William Soen Appleton, began to

promote not just a historic but also an architedtinterest in older buildings.

After the Civil War, historic preservation was usexla means of reclaiming and
defining a national identity. By celebrating tHages where significant events had
taken place and where significant people lived ytheng nation started to record its
history. During the waves of immigration in théeaineteenth and early twentieth
centuries, historic preservation was used as a sngla@ducating and assimilating the
new population as to what it meant to be an Amarida the 1920s, the Rockefeller
family financed the first large-scale restoratioml aeconstruction of a historic site in
Williamsburg, Virginia. “Colonial Williamsburg” waenvisioned as a tourist

destination designed for education and profit.

! For a good source on historic preservation, seeGPreservation a Histosdited by Max Page and
Randall Mason




Despite growing interest in historic resourcesgdts of large-scale demolition
peaked in the mid-twentieth century. The constomcdf the federal highway system
and the urban renewal programs of the 1950s andeS80#ed in the destruction of
many historic buildings. In response, Congressquhshe National Historic

Preservation Act (NHPA) in 1966. NHPA states that:
“[T]he preservation of this irreplaceable heritagén the public interest so
that its vital legacy of cultural, educational, thesic, inspirational, economic,

and energy benefits will be maintained and enridoeduture generations of
Americans.?

1.2 The Secretary of the Interior's Standards

Content of the Standards

NHPA directs the Secretary of the Interior to depehnd propagate “information
concerning professional methods and techniquethépreservation of historic

properties.® The result is The Secretary of the Interior'sn8&ds for the Treatment

of Historic Propertieé

The Secretary of the Interior’s Standards defing fevels of intervention into
historic building fabric. In order of increasingervention, they are Preservation,

Rehabilitation, Restoration, and Reconstruction.

216 U.S.C. §470 Section 1 Part (b) Paragraph (4).
%16 U.S.C. §470a(i)
* See http://www.nps.gov/history/hps/tps/standardilajines.htm



The Secretary of the Interior’s Standards for the Treatment of Historic Properties

v
LEVELS OF INTERVENTION

/" Preservation
* Rehabilitation

" Restoration

7 Reconstruction

KEEP

° Keep and maintain existing material
° Maintain historic use
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Figure 3. The Secretary of the Interior's StandardsDetailed Levels of Intervention.



Preservationis used for structures of high historic significaribat are in relatively
good condition. Preservation involves maintairasgnuch of the existing building
materials as possible, including alterations tolthidding that can also be considered
historical although from later time periods. Wharedifications to the building are
required, such as to meet modern building and grevdes and the Americans with
Disabilities Act (ADA), those changes are only peted to elements of the structure

that are deemed to Ib@n-character defining

Rehabilitation is the most commonly used level of interventionéaese it is the only
method which allows for contemporary alterationd additions. The Standards wish
to encourage the continued use of historic builgliag long as those uses are
compatible, which means that they require a miniamabunt of changes to the
historic fabric. Like preservation, rehabilitaticequires that building elements be
distinguished asharacter-definingor non-character-defining Modifications are
permitted to a greater degree than in preservaticorder to meet modern codes and
serve the new use, but only to non-character defielements. Character-defining
elements are to be repaired rather than repladesd elements, including any
additions, should be clearly distinguishable frastdric ones so that historic

authenticity can be easily determined.

Restoration is used for buildings whose historic significame@ssociated with a
particular period in history, referred to as thierpretive period The goal of
restoration is to return the building to the wagppeared during the interpretive
period. Building elements are categorized accgrtirwhen they were added. If

added after the interpretive period, the elemergnsoved. If added during or prior



to the interpretive period, the element is restaoeits appearance during that era
based on reliable evidence. Replacement is peuanitr missing elements or those
which are in condition too poor to be repaired! ¢dhanges to the building and
elements to be removed are to be documented farefscholarship. Restoration is

the methodology used for house museums.

Reconstructionis the most drastic level of intervention becatgevolves using

new materials to replicate a structure that no éoraxists. Reconstruction must be
based on reliable evidence, such as archeologichhfs, photographs, drawings,
and descriptions from the time period. Reconsioads rarely used and must be
justified. The actual date of construction mustlsarly indicated. Since
reconstruction is essentially new construction|dings are required to meet modern

building and energy codes and ADA requirements.

Regulation of the Standards at the Federal, Statand Local Levels

Although the NHPA established the framework fottdniE preservation regulation
nationally, most regulation regarding the treatn@rtistoric buildings occurs at the
local level. Many counties and municipalities hageablished historic preservation
commissions which have some degree of authority alerations made to buildings
which have been designated as individual landmarrkert of a historic district. In
many jurisdictions, the approval of the historiesgrvation commission is required
before a construction permit will be issued by tingnicipality. The Secretary of the
Interior's Standards have been adopted by most hestoric preservation
commissions and state historic preservation offieerthe standard to which all

alteration projects are held. These agenciescalssider the Standards when



administering the tax credits that are availableistoric preservation projects.

Effectively, the Standards have both regulatory famehcial authority in the U.S.

Limitations and Failings of the Standards

Of the four levels of intervention described by 8ecretary of the Interior's
Standards, only Rehabilitation accommodates madibos that support the
continued use of historic buildings. The rehaaiidn standard is the one most
commonly considered by historic preservation corsiaiss. Since nearly all projects
fall into this category, more differentiation iretistandard may be warranted in order

to accommodate a broader range of circumstances.

The Standards do not offer specific recommendationghat alterations should or
should not be permitted in specific cases. Tragds a great deal of decision-making
up to the judgment of the historic preservation sossion. The vagueness of the
Standards is intentional because each situation beusonsidered individually, but

vagueness can make the decisions of committeesuiapg®trary.

The Standards tend to privilege appearance over otilues. Restoration is defined
as “the act or process of accurately depictingdhm, features, and character of a
property as it appeared at a particular periodhoéf° To that end, missing features
from the interpretive period are to be reconstricte that the building wilbok like

it did during that time. Materials that were add@r are to be removed without

consideration for their value.

® Secretary of the Interior’s Standards for Histdtieservation, ibid.



The Standards attempt to but fall short of recaggithe value of the traditions that
our buildings represent. If an operable wood-frdiiensom window ceases to open,
should it be maintained or replaced? Do we vdteeoriginal wood and glass
materials over the tradition of opening and clogimgwindow? Where humans use
buildings to express their identity, such as thiotlge selection of paint colors,
should preservationists value the continued use“bfstoric” palette over the

tradition of personal expression?

The Secretary of the Interior's Standards refdristoric buildings as cultural
resources but they do not explicitly acknowledgs these buildings are material
resources as well. The brick, the stone, the wihadglass, the adobe, the metal and
the concrete are valuable for the feats they destalperform: transferring loads,
shedding water, retaining or conducting heat, bluglr transmitting light. The
integrity of a structure is a measure of its ability to perfahese functions. Where
integrity is retained, regardless of historic agsioan, shelter is possible without the
expenditure of additional energy and material reseal Those savings have a
significant environmental impact that the Secretarihe Interior’'s Standards fail to

address.



Chapter 2: Background on Sustainable Design

2.1 Goals and Methods

The overarching goal of sustainable design is tamike the detrimental impacts of
building on the quality of the natural and humaxiemment so that our civilization
can continue to enjoy the Earth’s resources indefin In theory, this comes down
to two basic principles: minimizing the amount e$ources (including energy)
consumed and minimizing the amount of waste pradlgiceing the construction and
operation of a building. Measuring the actual emwnental impact of a building
project is extremely complicated, so various sustaility rating systems have been
established to help place building projects withispectrum of estimated
environmental impact. Though rating systems cabeatlied upon to determine the
absolute impact or efficacy of a design, they aful in providing guidance for the
types of strategies that can be employed to impeoné&ronmental performance. In
practice, any design claiming to be “sustainablejudd be thoroughly analyzed to

estimate effectiveness prior to construction.

2.2 Leadership in Energy and Environmental DegidfED)

The Leadership in Energy and Environmental DesidiEQD) Green Building Rating
System is a third-party evaluation system that séekneasure the performance of a
building in terms of its environmental impact ahé safeguarding of occupant
health. LEED was developed and is administeretheyJ.S. Green Building

Council (USGBC), which is a non-profit group thaasfounded in 1993.The

® U.S. Green Building Council website: http://wwwgbs.org/



LEED Rating System is currently the most promineaoded means of measuring the
sustainable performance of a building. Severakbguwental and private agencies
have recently begun to adopt a particular LEEDeesra required baseline for new

construction.

Content of the Standards

As of March 2009, USGBC had issued or proposed diifierent LEED rating
systems, each specialized for a particular buildisg or situation. Buildings in the
design or construction phase can become LEED iegltiinder the systems for New
Construction, Homes, Schools, Core & Shell, or Camuial Interiors. LEED rating
systems for retail and healthcare uses were in gtikges as well as a system for

rating neighborhood development. At any pointragnstruction, a building may be

Specialized LEED Rating Systems (va. 2009)

For Certification During the Design or Construction Phase:

Pl

Neighborhood
Development
New Healthcare

69 Possible Points 136 Possible Points 79 Possible Points 69 Possible Points
for K-12 Schools for Structure, 57 Possible Points
Envelope, & HVAC  for Tenant Fit-Outs

For Certification After Construction Phase and
for Ongoing Recertification:

8 Existing . a
Buildings point
categories /
92 Possible Points % N

Figure 4. LEED Rating Systems as of March 2009.




certified under the LEED for Existing Buildings: €ations and Maintenance rating
system. Each of the LEED rating systems awardtsréa accomplishment in six
areas: site design, water efficiency, energy e&fficy, material and resource usage,
indoor environmental quality, and innovation. Aslement is measured by the total
number of credits awarded. From lowest to highest)evels of achievement are
distinguished by the titles LEED Certified, LEEOVer, LEED Gold, and LEED

Platinum. The number of credits required to eachditle varies by rating system.

LEED for Existing Buildings

The LEED for Existing Buildings rating system ispéipable to any building seeking
first-time certification or any previously certifldouilding looking to recertify to ac-
knowledge continuing superior environmental perfance. Therefore, any historic

building seeking certification today would be maasuby the LEED-EB standard.

LEED for Existing Buildings Operations & Maintenance (sep. 2008)

Candidates for LEED-EB 0&M:
«non-LEED buildings seeking first time certification
+LEED buildings seeking ongoing certification

Required:

= Full occupancy for 12 months prior to certification ) )
» Performance Period varies per credit (12 months for EA) 92 Possible Credits

I Th TN [ T T 1

indoor gualit
15::I y 22

| 68+ | Platinum
| 51-67 Gold

| 43-50 Silver

| 34+ Certified

Figure 5. LEED for Existing Buildings Rating System
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LEED for Existing Buildings Operations & Maintenance (sep. 2008)

O&M Strategic Frameworlks

analyze

mo n |t0 r keep track of actual resource usage,

waste production, air quality, etc.,

audit existing building > N to calculate true efficiencies.

systems to understand
what is really going on.

¢

implement plan

put plans into action. determine how to manage
train staff and occupants to keep current and future activites to
systems in proper working order ensure efficient operations.

i [N . [ T |

Figure 6. Strategic Framework for assigning creditsinder LEED-EB.

LEED for Existing Buildings Operations & Maintenance (sep. 2008)

& S
N & &
P T U 7 N
& T LT e o Rl & ﬁ
& & & & sustalnalie
N @ & > ) N
& & & F S a
& 'S N N &' o &
sites

mat ; mdoor qualltv

\ 68+ \ Platinum
| 51-67  Gold

| 43-50| Silver

| Certified

Figure 7. Credits in the category of Sustainable &s under LEED-EB.
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LEED for Existing Buildings Operations & Maintenance (sep. 2008)

&
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’g,\\ .Q,Q\G\ %Q\QQA ’é{l&
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A A % P
efficiency

[ [ | [

materials indoo_'rgqualitv

14

92

\ 68+ \ Platinum

| 51-67 | Gold
| 43-50| Silver

Figure 8. Credits in the category of Water Efficiery under LEED-EB.

LEED for Existing Buildings Operations & Maintenance (sep. 2008)

<& < N
q\q,‘\ /’Qg& éii’ Q}'ﬁ’ QJ& Q§, . \Qi\
& o e§' Qg'g\ & &
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L S & 8 &
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I LT

materials indoor quality
‘ 19 92

14

| 68+ | Platinum

| 51-67 Gold
| 43-50) Silver
£ Certified

Figure 9. Credits in the category of Energy and Atrosphere under LEED-EB.
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LEED for Existing Buildings Operations & Maintenance (sep. 2008)

ind lit
indoor guality

\ 68+ \ Platinum

| 51-67 | Gold
! 43-50| Silver

(s certified

Figure 10. Credits in the category of Materials andResources under LEED-EB.

LEED for Existing Buildings Operations & Maintenance (sep. 2008)

indoor F P EE o s )
environmental ) ;
quality

materials indoor quality
14 19

\ 68+ \ Platinum

| 51-67 | Gold
! 43-50| Silver

(s certified

Figure 11. Credits in the category of Indoor Envirmmental Quality under LEED-EB.
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LEED for Existing Buildings Operations & Maintenance (sep. 2008)

innovation
in operations

il [ . L

indoor qualit
19q y 92

\ 68+ \ Platinum

| 51-67 | Gold
| 43-50| Silver
845 Certified

Figure 12. Credits in the category of Innovation inOperations under LEED-EB.

Limitations and Failings of the Standards

The LEED-EB standard was developed in part asgores to critics who accused
the LEED system of failing to acknowledge the eowimental benefits of reusing
existing buildings over constructing new ones. DEEB awards most credits for
operation and maintenance practices which all aecuipuildings require in order to

broaden the applicability of the system.

However, new construction is rated in part by tregemnals out of which it is made,
but existing buildings are given no credit for g#reergy embodied in their materials.
Some critics have also noted that the energy pedoce benchmarks are out of
reach for most historic buildings. Although newstyuction projects are awarded
points for reusing a certain percentage of maté&aah the site, they are not

penalized for the demolition and disposal of theaming material.

14



2.3 Other Sustainability Standards

The Living Building Challenge

The Living Building Challenge (LBC) is a system dped by the Cascadia Region
Green Building Council that defines a series oflg@dich raises the bar on systems
like LEED. Rather than acknowledging degrees abaplishment in environmental
performance, LBC requires that any building ceztifunder its standard meet all 16

prerequisites.

No building has achieved LBC certification so fan the main intention of the
system is to define a series of goals toward whitigners should strive. The
ultimate goal is to design buildings that caneeadditional harnto the environment,
rather tharless harmso that humans can establish a method of builidhiabis truly
sustainable in the long-term. The Cascadia GreagidiBg Council acknowledges
the practical difficulties of achieving all of tipeerequisites at once, but warns that
settling for LEED accomplishment will only slow @aranmental degradation rather

than stop or reverse it.

Both existing and new buildings are eligible forCBertification, but some of the
credits are particularly problematic for historigildings. For example, Prerequisite 5
defines a materials “red list” that includes mamgtenials commonly found in historic

buildings, such as lead.

15



Sustainability Standards: LEED v. The Living Building Challenge

The Living Building Challenge &xsoow

)

=
m
K@
=

Built Natural Environment
Environment

>
>
o
o
o

Impossible task?

False sense of
completion?

B | L EERE

Figure 13. Difference in philosophy between LEED ath The Living Building Challenge.

Sustainability Standards: LEED v. The Living Building Challenge

Existing Buildings New Construction The Living Building Challenge
92 Possible Credits 69 Possible Credits 16 Mandatory Prerequisites
34+ Certified 26+ Certified

43+ Silver 33+ Silver

51+ Gold 39+ Gold

68+ Platinum 52+ Platinum

Figure 14. Differences in structure between LEED ash The Living Building Challenge.
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The Living Building Challenge (apr. 2007)

1: Responsible Site Selection
2: Limits to Growth
3: Habitat Exchange

4: Net Zero Energy
Materials Red List (Do Not Use)

| 5:
6: Construction Carbon Footprint (one-time carbon offset)
7: Responsible Industry (FSC Certified or Salvaged Wood Only)
8:
9:

Appropriate Materials/Services Radius
Leadership in Construction Waste

10: Net Zero Water
11: Sustainable Water Discharge

m 12: A Civilized Work Environment (operable windows)
13: Healthy Air--Source Control

14: Healthy Air--Ventilation (CA Title 24--15 cfm/person)

¢ 16 Mandatory Prerequisites

= Existing or New Buildings Eligible

* 12 Month Occupancy Required 15: Beauty and Spii

16: Inspiration and Education

Figure 15. Outline of The Living Building Challenge

The Living Building Challenge (apr. 2007)

Limits to Growth

Prerequisite 2

Built Natural Environment [~ -
Environment

HERE

T
m
o)
m

I
I
BUILD | RESTORE |
I
I

Figure 16. Prerequisite 2 of the Living Building Clallenge.
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The Living Building Challenge (apr. 2007)

Examples of materials
that may not be used:

PVC " Mercury .
found et g found \\%
in: L e in: ,-\\‘Qy
i i
E]RVF'E N / Compact
- Fluorescent
Piping Light Bulbs
CFCs r Arsenic Polyurethane
found ‘ ‘ . found found
in: In: in: A
Q)
‘ ‘ | Pressure 7 @'/
. W Treated
Refrigerants Lumber Sealants

Figure 17. Prerequisite 5 of The Living Building Challenge.

The Living Building Challenge (. 2007)

A....,..‘...‘...r

Toronto
.

Prerequisite 8 o B Boston

.
Pittsburgh Philadelphia

Indianapolis
5

Baltimore, Washington, D.C.
.

Washington, D.C. Nansds City
.

Washington, D'C.

v Knoxville
.

Roanoke

o

Norfolk®

Appropriate "NEgs@® 250 miles 500 miles 1000 miles
Travel Distances Heavy Materials Medium Weight Materials Lightweight Materials
for Materials &

Services

® Washington, D.C.

Washington, D.C.

et 1500 miles 7000 miles 12430 miles

Consultant Travel Renewable Energy Technologies Ideas

Figure 18. Prerequisite 8 of The Living Building Challenge.
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The Living Building Challenge (. 2007)

" Appropriate Travel Distances Important Considerations
reequisite 8 TOP Materials & Services for the Environmental Impact

of “Local” Materials
% of Goods Shipped Domestically, by Weight, in 2002 USs.DOT

Relative Cost to
Consumer per Milg?

(%)

63.7%

14.8% Relative Use of

Mode of ) .
Freight Fossil Fuels per Milg?
Transport (gallons)

Environmental Impact

per Mile?
01% (metric?)
e/

Figure 19. Important Considerations for the Environmental Impact of "Local" Materials.

BREEAM

The Building Research Establishment Environmentsdessment Method
(BREEAM) was established as a sustainable progutg tool similar to the LEED
system. BREEAM publishes standards for buildingsype. As of April 2009, there
are systems for Courts, Homes, Healthcare, Indliskulti-residential, Prisons,
Offices, Retail, Education, Communities, and a Mismeous category.

BREEAM was developed in the United Kingdom andaitoted for that area, but
they also publish guidelines for the developmerdtahdards in other parts of the
world. New buildings and existing buildings argy#dle for certification within each

use category.
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Construction Engineering Research Laboratory

In 2004, the U.S. Army Corps of Engineers commissiba report from the
Construction Engineering Research Laboratory ordpie of integrating sustainable
design and historic preservation practice. Thaltés “Integrating Sustainable
Design Principles into the Adaptive Reuse of His@rProperties.” The U.S. Army
maintains many historic properties on their basdse report attempts to locate the
appropriate middle ground between the Secretatiyeofnterior's Standards and the
LEED rating system. The result is a tipping indaef preservation over
sustainability. It is essentially a version of gtandard for Rehabilitation that

includes sustainable design measures as accepttdyitions in addition to building

code, energy code, and accessibility requireme@tse of the salient points in the

Construction Engineering Research Laboratory Report (May 2004)

) The Secretary of the Interior’s Standards
Integrating Sustainable Design Principles }@

into the of Historic Buildings” /' 7" Rehabilitation

. . Building Code
Historic

Environment

Natural Environment

Character- Non-Character-
<:| ADA

Defining Defining

Elements Elements

MAINTAIN ALTER AS Ereig-Geda

G R
green building

N practices
utilize
o Keep and -maintai-character-defining
elements ...that provide light and air

a Alter minimally to suit-a-compatible-tse-
compatible technologies
© Clearly distinguish new from old

Figure 20. General principles of the report publisked by the Construction Engineering Research
Laboratory.

" Fournier, Donald F. and Karen Zimnicki. “IntegragiSustainable Design Principles in the Adaptive
Reuse of Historical Properties.” US Army Corps ofjibeers, 2004.
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report is that many historic buildings containhatectural features such as cupolas,
shutters, and clerestory and transom windows tleat wWesigned as passive means of
providing ventilation, daylighting, and solar shagli The report recommends that
these types of features be restored to workingitondather than sealing the

building envelope and providing mechanical air-abading.
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Chapter 3: The Relationship Between Historical Bndironmental
Conservation

3.1 The Greenest Building Is The One That's Alyeadilt

New construction requires a significant investnaimesources and energy. Building
materials must be extracted as raw material, pseckmto the desired form,
transported to the site, and assembled. The usal\aiged materials eliminates the
first two steps and their related expendituresesburces and energy. The reuse of
material from the building site itself eliminaté®tlatter two steps as well. Hence the
phrase, “the greenest building is the one thatsaaly built.” Preservationists also
advocate reusing as much of the historic fabripassible. Here, the interests of

sustainable design and historic preservation ageed.

3.2 No Such Thing As Waste

New construction and demolition also create a suttisi amount of waste that needs

to be handled. In their book Cradle to Cradglliam McDonough and Michael

Braungart explain that there really is no suchdlas waste because we can't ever
really throw anything away. They challenge thecapt of “away” as a relative and
ultimately meaningless term, since all material @ams on the planet that we all
occupy® Throwing something “away” means moving it elserenfor other people to
deal with down the line. Lifecycle costs contirafter disposal, even if they are not

paid by those who did the disposing, and the enmental consequences are shared

8 McDonough, William and Michael Braungart. CradieGradle New York: North Point Press, 2002.
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by everyone. The reuse or continued use of aibgilchther than replacing it means

that all of that material is effectively divertemm landfills.

3.3 Embodied Energy and Material Integrity

Embodied energis the amount of energy that has already beerucoad in the
extraction, processing, and transportation of sendt It is essentially a measure of
the lifecycle costs of a material up to that momdntpractice, measuring embodied
energy helps us assign value to each material whexisting building is being

evaluated for reuse.

In theory, this is similar to the concept of higtantegrity. In order for a property to
be eligible for listing on the National RegisterHiktoric Places, it must have
demonstrable historic significance in one of foategories as well as possess historic
“integrity.”® Integrity is a subjective term, but in its evaiaa lies the question: is
the object in good enough condition to expressigsificance and therefore be worth
preservin@ A historic building that is structurally unsoundtke point where it

could not be safely reinforced or a building thas lbeen altered so often that only a
minimal amount of historic material remains areragkes of buildings that do not
possess adequate integrity. Conversely, integri@ymeasure of the inherent
historical value of a material. Embodied energy lba considered a measure of the
inherent natural resource value of a material.hBoincepts recognize that building

materials possess value beyond their replacemesid.co

° See “National Register Bulletin: How to Apply tNational Register Criteria for Evaluation” or the
National Register website at <http://www.nps.goirational_register_fundamentals.htm>
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3.4 Smart Growth

The Smart Growth movement seeks to minimize themdehtal environmental
effects of sprawl by encouraging additional denaityund existing development
centers rather than greenfield development. Tlasgure the preservation of habitat,
the reduction of fuel consumption and emissionsifemtomobile travel, and the

more efficient use of public utility networks.

In the state of Maryland, Smart Growth principles promoted by offering financial
incentives to build within the boundaries of spiegifopulation center¥. Since
modern population centers have frequently grownraddistoric downtowns, this
promotes development in areas that may have ahagimeentration of historic
resources. Although this may threaten histori¢digs by increasing development
pressure in the area, if implemented properlyjnberests of Smart Growth and

historic preservation could be achieved simultassou

Creating livable urban environments in which autbr®use is not necessary
depends upon access to amenities, including etablishments. Whereas
preservationists advocate the continued use ofadmnisiness districts in order to
spur investment in the historic built fabric, Sm@rbwth advocates would support
their continued use because walking or taking pubdinsportation to a local store
reduces the need to drive to a suburban shoppitig thalso eliminates the need to

continually expand public utilities such as poweater, and sewer systems. The

12 Cohen, James R. “Maryland’s ‘Smart Growth’: Usingentives to Combat Sprawl” Urban Sprawl:
Causes, Consequences, and Policy RespoRde$. Squires. Washington, D.C.: Urban Institute
Press, 2002.
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challenge is to create policies that promote theinaed use or reuse of historic

downtowns over replacement.

3.5 Common Values

The landmark pieces of legislation for the histgmieservation and the environmental
conservation movements were both products of theedame period in United States
history. The National Historic Preservation AANHPA”) was passed in 1966 and
the National Environmental Policy Act (“NEPA”) waassed in 1969. In their
preambles, both laws cite similar factors as tlsr&athe respective resources and
justify government intervention in similar term§he NHPA cites the “ever-
increasing extension of urban centers, highways rasidential, commercial, and
industrial development$® and the NEPA cites the “profound influences of
population growth, high-density urbanization, inlia expansion, [and] resource

exploitation™?

as the impetus for the legislation. Both laws tiwenthe
responsibilities of each generation to stewarduess for future generations. The
NEPA even offers specific additional protectiorhtstoric resource§® Both laws
can be considered a reflection of the increaserlsawareness of the 1960s and

share the values of communal welfare, collectigpoasibility, and public activism.

3.6 Shared Risks

The images below were published by the British gme&stion advocacy group English

Heritage to show that preservationists should begs interested in mitigating the

116 U.S.C. §470 Section 1 Part (b) Paragraph (5).
242 U.S.C. 84331 Part (a).
1342 U.S.C. 84331 Part (b) Paragraph (4).
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effects of climate change as advocates of susti@ikgsign are. One flood event can

negate years of the finest preservation effgrts.

!

e
e

Figure 21. Iooding at isto?ic sites inrthe Uh.i>té Izingdom, from;Eninsh Heritage.

3.7 Responsibility to Future Generations

The preservation of historic buildings can be usea@d sustainable design tool
because the physical evidence of what previousrggoes of people created reminds
us that what we build will outlive us and become legacy to future generations.
Ideally, this realization will inspire and motivais to prioritize quality design over
short-term financial gain. Perhaps it will alsaied us that the act of destruction is
final and irreversible. The historic and natuedaurces we enjoy today are not only

our inheritance from the past but also part ofinberitance to the future.

14 English Heritage. “Climate Change and the Hist&twironment.” Jan. 2006.
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Chapter 4: Case Studies in Sustainable Retrdfittin

Each case study below has been analyzed in terms of

The historical significance of the building.

Thestrategiesemployed to improve environmental performance

Theefficacy of each strategy, if known

Theimplications that the strategy has for the architecture andhier

preservation of the existing building materials.

Strategies are categorized according to the typesedits available under the LEED

Rating Systems, including:

Site Strategies

Strategies to reduce potable water usage

Strategies used to improve energy efficiency

Strategies used to reduce the consumption of naigexnd resources

Strategies used to improve indoor environmentalityua

Examples of innovation in design and operations.
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4.1 Audubon House

Prior to the release of the LEED rating system Nladonal Audubon Society set out
to build a new headquarters that would minimizedégimental impact to the
environment of building construction and occupaang improve occupant health.
The indoor environment of the former headquarterklimg had not successfully
mitigated occupant comfort. Poor heating, coolieptilation, and lighting created
conditions in which “[e]mployees frequently compled of headache, fatigue, foul
odors, and respiratory discomforts.” In additioratleviating these ills, the Society
hoped that its new headquarters would serve asdelndenvironmentally
conscientious design. Since the mission of theoNat Audubon Society is “to
conserve and restore natural ecosystems, focusitgds and other wildlife for the
benefit of humanity and the earth’s biological dsrgy,” the building was designed to

minimize the destruction of habitat worldwide.

In 1991, the Society rehabilitated an existing 180tmercial building in New York
City to serve as its new headquarters. The ddemm performed extensive research
into the upstream and downstream environmental ¢tspEf material and energy
source selection. The health, comfort, and praditgf the building’s occupants
was also a priority. The National Audubon Soceetg Croxton Collaborative
Architects published a book documenting their eigmere in order to share the
information learned throughout the process. Acowydo the book, the owner

considers the project to have successfully metdign goald®

15 National Audubon Society and Croxton Collaboratiékadubon House: Building the
Environmentally-Responsible, Energy Efficient O&fitNew York: Wiley, 1994.
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Case Study: Audubon House

“[R]euse of an exisling sfructure amounted fo a gesture of respect toward the community.
Instead of imposing a new aesthetic on an architecturally rich section of New York City,
Audubon conserved a building of great character and an integral piece of the overall
architectural fabric.”

- from Audubon House: Building the Environmentally Responsible. Energy-Efficient Office

Location: 700 Broadway, New York, NY
Owner: National Audubon Society
Program: Offices of the National Audubon Society
Constructed: 1891 as a department store
Renovated: 1991 (predates the LEED rating system)
Architects: Croxton Collaborative
Size: approximately 72,000 SF on 8 stories

straegy efficacy Implications

Gut renovation. Increased employee Historic exterior was preserved
Extensive material and comfort, except for windows.

equipment research aimed ~ 62% reduction in energy Only traces of historic character
al minimizing detrimental  use; 75% for lighting. from interior are window shapes

s effects to environmental Higher upfront costs with a ;nd propo;lions: otherwise,
& and human health. 5-year payback period. interior finishes are modern.

Figue 22. Audubon House - Introduction.

Case Study: Audubon House

:i] :'l] Built as a department store after a design by architect
George B. Post. During his career, Post worked with

many prominent American architects and produced
several major works.

Pos! had been a student of Richard Morris Hunt
Later, he worked with Burnham and Root on the 1893
World's Columbian Exposition. Post served as the
sixth president of the American Institute of Architects
in the 1890's.

Post designed 700 Broadway during the period of his
most significant contribution to American
architecture. In those years, he also designed the
New York Stock Exchange building and the
Wisconsin State Capitol building.

700 Broadway is architecturally significant as a
classic example of late 19th century
warehouse/department store design, bearing
similarities 1o the Marshall Fields Wholesale Store
and the work of Louis Sullivan. Italso contributes lo
a prominent refail district in New York

| L8 \ Period materials such as brownstone, brick, and
) ! ! decoralive lerra cotta represent fine craftsmanship

Figure 23. Audubon House - Historic Significance.
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Case Study: Audubon House

strategy offfcacy Implicaticns

Pubdlc Location in Manhattan Consistent with the
Transport >
ensures that nearly all neighborhood.
M occupants and visitors
will primarily use public
No Iransportation.
Parking

‘ ®
W

,ﬁ |

strategy offfcacy Implicaticns

ik ind Air-Krete insulation installed ~ Cannot expose brick on interior.

inboard of masonry walls for
3x code required R-value.

Window

Replacement Replacement of all windows  Loss of historic windows.
o with new double-glazed,
Low-E, R=3.7 type
\?v?ﬂed":,ﬂ: Lowers HYAC demand IF Requires access to windows;
= system is set lo shut off maintain in operable condilion
=

High-efficiency gas-fired Requires more space than other
Slcloct absorplion heater/chiller cost HVAC systems. Loss of historic
$102,000 more upfrontbut  steam radiators.
payed off in 3-5 years.

Natural Gas Extensive analysis of the Removal of oil tank.
environmental effects of
6 electricity vs. natural gas
weighed in favor of gas.
Convenience
Stair Attractive, open stair Opportunity for architectural
between floors discourages  expression through stair, use of
o - / frequent elevator use. stair opening as light well.

Figure 25. Audubon House - S_'Eategies to reduce emyy use (I).
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Case Study: Audubon House

e

Figure 26. Audubon House - Typical floor plan.

strategy

Daylighting

Use of full ceiling height

High-reflectivity interior
finishes & partitions

Low partition walls
Maximize window access
Skylights at upper floor

Use of stairwell as
lightwell under skylight

Pinhole blinds

Highing
Daylight sensors
Occupant sensors
Direcl/Indirect Fixlures
Task Lighting

31

e

efffcacy

—

typical floor plan

p clevator/core located along
north and east side parti walls

AL

mplicaticons

75% reduction in eleclricity  Possible removal of historic

used for lighting.

|mproved occupant
satisfaction.

$60,000 annual energy
savings for an up-front
additional cost of $92,000.
(1991 dollars).

$31,000 rebate from local
utility for peak demand
reduction.

ceiling to expose full height OR
opportunity to return to historic
condition, if corresponding.

Interior finishes and parlitions
must be very light in color/white.

Penetrations through roof.

Open floor plan; layout
delermined by solar access.

Lower level of ambient light on
cloudy days

Opportunity to define space via
lask lighting.



Case Study: Audubon House

strategy

Life-Cycle
Environmental
Impact Analysis

Recycled
Building
Materials

Waste Diversion
from Landfill

i,

Waste
Recycling

Garbage
Audit

elificacy
Upstream and downstream
environmental costs were
weighed over up-front cost;
also for consumable goods.

Sustainably-grown wood
furniture certified by the
Rainforest Alliance.

Recycled content gypsum
wall board, plastic counter
tops, and floor tiles used.

Iron, steel, tin, and wood
window frames diverled.

Four separate garbage
chules cost $185,000
additional,

Waste stream is analyzed
for reduction polential.

implications

Complicated decisions require
exlensive research and value
judgments; substantially limits
choice of finishes, furniture.

Limits choices; may eliminate

ability to match historic wood.

Limits choices.

Requires space-consuming/
expensive job-site sorting.

Additional space required on each
floor and in basement sorting area.

Cosl.

Figure 28. Audubon House - Strategies to reduce thmnsumption of materials and resources.

Case Study: Audubon House

i strategy

Low VOC
Materials

ok

Green Cleaning
Practices

&

Increased
Ventilation

High Air
Intake

Daylighting

Figure 29. Audubon House - Strategies to improve @oor environmental quality.
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elifcacy

Improved occupant health
and productivity

Less accumulation of toxins
from cleaning praclices.

24cim outside air/occupant
6.2 air changes/hour

Maximizes inlake air quality
in an urban environment,
Dual filter creates 5%
up-front cost increase.

Energy savings if HYAC
system is set to shut off.

Improved occupant health
and productivity

implications

Limited selection of interior
finishes and furnishings.
Eliminates inexpensive
pressed-wood and foam furniture.

None.

Mare effective for open plans.

Air intake must be localed as high
and far away from sireet level as
possible

Historic windows may be
expensive to restore to operable
condition.

Layout dependent upon solar
access.



Case Study: Audubon House

sirategy clifcacy [Implicaticns
Eﬂ:‘ifz:;:;al Extensive material and High up-front expense of time

energy source research led  and money

Impact Analysis +
5 3 L~ 1o the most informed
A . £ H @ choices possible with Limitation of options.
! - regard to minimizing

environmental impacts.

- . - J Shar
Building the 2o AR ' ! inkormation
AR Propogation of knowledge  Serves as historical
Environmentally ilﬂ? encourages ofhers o follow  documentation for fulure

their example and save time  generations.
and money by not having to

Responsible, repeat effort.

Energy-Efficient

Office National Audubon Society

Croxion Collcborative, Architects

Copyright National Audubon Society, 1994
Figure 30. Audubon House - Innovative design stratges.

Case Study: Audubon House

historic

Most “ green” buildings are relegated to
the margins and marked as expensive prototypes. They
are viewed not as real buildings with real people who
have needs for comfort and productivity, and they are
seen as inherently contradictory to the primary directive
of business—to cut costs.

- from Audubon House: Building the Environmentally Responsibie, Energy-Efficient Office
by the Nationaf Audubon Society and Croxton Collaborative, Architects (NY: Wiley, 1994)

Figure 31. Audubon House - Similarity between "gren" buildings and "historic" buildings.
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4.2 Gerding Theater at the Armory

This 1891 armory building in Portland, Oregon weasavated in 2006 as the new
home of Portland Center Stage. It is named theliGgiTheater after the developer
who spearheaded the project and much of the regj@weint of the surrounding area.
The armory building was basically a double-heigimg-hundred by two-hundred foot
shell which was designed for National Guard umitning. In order to accommodate
the height of the theater space without alterirgdistinctive rounded roof shape, the
floor of the building was excavated down an addgicthirty feet. The exterior of the
armory is essentially unchanged, except for thetiatdof skylights in the roof which
are not visible from the street, and the armoryi sttav houses the new building

within. The project was rated LEED for New Constron platinum.

Case Study: Gerding Theater at the Armory

photo: Brian Libby
1891 Armory listed on the National Register of Historic Places
Certified as LEED Platinum for New Construction

Location: Portland, OR
Owner: Portfland Historic Rehabilitation Fund (for-profit)

Program: Porfland Center Stage (non-profit)
Theater and administrative offices

Constructed: 1891 for the Oregon National Guard
Certified: 2006 as LEED for New Construction Platinum
Size: 55,000 SF on 3 stories
Occupancy: 30 persons full-time, 650 visitors weekly

sirategy cfffcacy Implications
Construction of a new Estimated 30% reduction in  Historic exterior was preserved
building within the energy use (below baseling) with minimal alteration.

large-span shell 9' the 79% of the original Shell-within-a-shell design
histaric structure; structure was reused creates intermediate spaces that

: : i Prioritorization of 88% reduction in municipal conlrast the hisloric exterior wall
] N el suslainable design. potable waler use wilh contemporary interior design.

Figure 32. Gerding Theater - Introduction.
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Case Study: Gerding Theater at the Armory

=

:i] :'l] Armory constructed as a facility for the Oregon

Mational Guard. Guardsmen trained for deployment
in the Spanish American War, WWI and WWII.

In peacetime, the building was used for various
events such as tennis matches, hockey games, roller
derby, championship wrestling, the Chicago
Symphony, and public and private celebrations.

ri ﬂ Armory purchased by local brewer Blitz-Weinhard as

a slorage warehouse.

q Blitz-Weinhard brewery closes after 130 years.
D(@(OXD) ‘Brewery Blocks” neighborhood redevelopped by

Gerding Edlen Development as a sustainable
mixed-use urban community.

In order to accomodate the height of the theater
space without compromising the distinct curved roof
shape, the ground inside the armory was excavated
30 feet below (photo left).

D(0Y0)E Gerding Theater opens.

Figure 33. Gerding Theater - Historic Significance.

Case Study: Gerding Theater at the Armory

Sustainable Design:

shell-within-a-shell 1!
Reaching LEED Platinum for The Gerding Theater af the Armory -
e g excavated
Materials & Site 1
Resources Strategies longitudinal section

Innovation and
Design Process

Draw page courtes hitects

Figure 34. Gerding Theater - Summary of design stitzgies.
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Case Study: Gerding Theater at the Armory
) LR e

stirategy

Public
Transport

Bicycle
Racks

No
Parking

Native
Planting

Vi

Pervious
Paving

HH

High-Emissivity
Roofing

strategy

Low Flow
Fixtures

=58

[

Graywater
System

phoio: Josh Oakfurst

Rainwater
Capture

Bioswales

phato: Owen Carey

efficacy

Streetcar and bus access,
designated carpool drop-off
space, and bicycle racks
and shower rooms
encourage employees and
visitors 1o use allernate
forms of transportation.

Mo parking spaces are
dedicated to the building,
discouraging car use.

The minimal open space on
site is developed as a
“sliver park" with seating
areas, a pervious ground
surface, and bioswales.

Light-colored roofing

reflects solar radiation to
reduce cooling costs and
urban heat island effects

elticacy

10,000 gallon cistern
collects rainwater to use for
loilet flushes. No cost
savings al present waler
rates bul possibly at future
rates.

Indoor Potable Water Use:
1.93 gallons/SF/year

Outdoor Potable Water Use:
None

Reduced stormwater
entering municipal system

by 26% i

Overall potable water use
reduced by 88%.

3"

implications

Need space for 30 bicycles and a
shower room for employees.

Historic fabric does not need to
be altered to support on-site
parking requirements.

Public space is formed along a
street facade with an essentially
blank wall at street-level.

Requires replacement of historic
roofing material. Roof ling is
unaffected; otherwise, the roof is
not visible from the street.

implicatieons

Space for 10,000 gallon cistern
located under the sidewalk. All
new modern fixlures required.

Design requirements of greywater
system TBD.

Rainwaler capture takes
advantage of vaulted roof profile
Existing roof drains are re-routed
lo feed cistern and overflow lo
bioswales.

Enhanced connection 1o place.

Site space required; opportunity
lo inlegrate into landscaping
plan. Overflow pipes may require
new penetrations through the
historic exterior wall.

Figure 36. Gerding Theater - Strategies to reduceqtable water consumption.
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Case Study: Gerding Theater at the Armory
Al |}

strategy

Thermal Mass

Radiant
Cooling

Displacement
Ventilation

o~

CO3 Sensors

"ﬁ'.“- 1 ! Daylighting
i ,
r 8

Automated
Lighting

Green
Power

o

photo: Josh Oakurst

elfflcacy
Thick masonry exterior

walls reduce thermal
swings in mild climates

Combination chilled panel/
light fixtures and under-floor
ventilation systems reduce
energy use for mechanical
systems by 40%. Good
for cooling and ventilating,
not as effective for heating.

Good for spaces with
variable occupancy.

Skylights provide daylight
1o 75%0 of reqularly-
occupied spaces. (25% ol bidg)

Sensors control lights
where occupancy varies

100% of power purchased
from renewable sources.

30% below baseline overall,

Figure 37. Gerding Theater - Strategies to reducenergy consumption.

Case Study: Gerding Theater at the Armory

strategy

Waste Diversion
from Landfill

L

Recycled

Building

Materials
[ g
-

Certified
Wood

Local
Materials

Minimal

Finishes

*

pholo: Uwe Scieider

effficacy

959 of construction waste
diverted from landfill.

79% of the existing

structure is reused.
25% of new materials have
recycled content.

58%: of wood used is FSC
Certified,

5% of materials come
from within a 500mi radius.

less malerial used.

mplications

Masonry can be exposed on the
interior without being covered by
additional insulation.

Design opportunity for hung
ceiling elements thal are distinct
from historic fabric.

Require low supply and high
return vents (possibly from
skylights or clerestory).

None (mechanical equip. only).

Regularly-occupied spaces must
be located on upper floor near
skylights. No new penetrations
in exterior wall/facade

None.

Poor solar access prevented
cost-effective PV installation.

implications

None.

Historic material is largely
maintained. Flexibility of
large-span armory space
minimized necessity of alteration.

Limited selection of species.
Polentially difficult to match
existing if desired.

Local materials are closer in
nature lo certain historic
materials.

Opportunity to express the nature
of the historic materials and
reveal struclural elements.

Figure 38. Gerding Theater - Strategies to reducene consumption of materials and resources.
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Nty strafegy  efffcacy  Implications

Low VOGC Limited selection of interior
Finishes finishes, especially floor

@ coverings (carpet).

Green Cleaning

i | Practices None
olu:Josﬁ Dakhursr- J
- Displacement Minimizes fan noise; good  Each space must accommodate
Ventilation : F A
for quiet/performance low supply and high venting
= spaces (skylights, clerestory).
e — Sufficient floor height required.
_7'- G0y Remmon Responds 1o varying levels  Naone.
1 m of occupancy; good for an
M assembly building.

phato: Josh Parfee
Figure 39. Gerding Theater - Strategies to improvéndoor environmental quality and innovative
design strategies.
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4.3 The Christman Building

This 1928 office building in Lansing, Michigan wasnhovated in 2008 as an early

LEED Core & Shell project. The building owner Ietconstruction company

Christman, which performed the rehabilitation arfdoll occupies the building along

with a law firm. The building was rated LEED C@&eShell platinum and the offices

of Christman were rated LEED platinum for Commdrigeriors. It is the first

project to obtain that dual rating. The buildisgon the National Register of Historic

Places, and since the project utilized federaldtlistRehabilitation Tax Credits, it

was required to adhere to the Secretary of theidmte Standards with respect to

character-defining elements. The distinctive facahtry hall, main stair, and first

floor were restored according to the Standardse imteriors of the floors above,

where minimal historic fabric remained, are destyimea more contemporary style.

Case Study: The Ghristman Building

Location:
Owner:
Program:

Constructed:
Certified:

Size:
Cost:
Architects:

strategy

Restoration of historic
character-defining
elements to the Secretary
of the Interior's Standards
with more extensive
alterations in other areas.

e

Introuction.

Figure 40. Christman Building -
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1928 Office Building listed on the National Register of Historic Places
Certified as LEED Platinum for Core&Shell and Commercial Interiors

Lansing, Michigan
Christman canstruction company

Offices for two tenants: Christman Headquarters
and a Law Firm

1928

2008 as LEED-CS Platinum and LEED-CI Platinum
for the Christman offices

60,000 SF on 6 stories
$12,000,000
SmithGroup

efifcacy [mplicaticns

Estimated 34% improvement Collaboration with the National
in energy performance over  Park Service and the SHPO led to

ASHRAE standard. receipt of historic preservation lax
92% of the original structure  68dils.
was reused Street facade is substantially

unallered from historic condition.



Case Study: The Christman Building

1 @2E Building consiructed as the headquarters of the

Michigan Millers Mutual Insurance Company.

The Mutual Building displayed numerous examples of
fine craftsmanship and Art Deco design:

- A well-proportioned red brick and limestone facade.

- An elaborate main entry door with Art Deco details

- An elaborate main entry hall and stair case featuring
period liling and iron work

- Interior wood paneling and trim

The Mutual Building was placed on the National
Register of Historic Places.

The Christman company, a construction firm founded
in 1894, began renovation of the building. LEED
certification was established as a design goal.
Consulation with the National Park Service and the
State Historic Preservation Office was required in
order to obtain federal tax credits.

2 Building reopens as The Christman Building.

»

Figure 41. Christman Building - Historic Significance.

Case Study: The Christman Building

ey T

strategy  cfiicacy [Implications
Trz::gfm Urban site across the street  Contributes to downtown
from the State Capilol has  revitalization.
access to local bus lines.

B;:?;ﬁ': Bicycle racks and shower ~ Space required for bicycles and
00ms encourage showers. Need 1o protect historic
employees lo ride or walk.  entrance from bicycle lraffic.

:Z,E,?; No new parking provided;  No additional site space required.

® preferred parking for
fuel-efficient vehicles.

CLEEC;‘ Exterior light fixtures were  Reduced exterior lighting is more

T designed for minimal light  similar to historic experience.
" pollution but did not meet
LEED standard.
High-Emiseivity Reduces heat island effect ~ Replacement of historic roofing
Roofing

Q and lowers internal cooling  malerials
Ef costs.

Figure 42. Critman uild'ing - Site Strategies.
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Case Study: The Christman Building

sirategy cfffcacy [mplicaticns

Low Flow/ Interior potable water Replacement of all fixtures
Al consumption reduced by required.
e 40%. ‘
[ l
& Requirements of dual flush
= system TBD.
=4
N.?;;;fg‘:’ No exterior use of potable  Limited selection of plantings.

ler.
ﬁ% wal

Figure 43. Christman Building - Strategies to redue the consumption of potable water.

Case Study: The Christman Building

‘\v "

strategy

Efficient
HVAC

cfficacy [mplicaticns

Automated HVAC system Monitoring computer system
monilors and responds to must be integrated without
G demand rather than compromising historic finishes.
maintaining a worst-case

COp Sensors STt Btall oS Difficult to keep restoration
' debris out of under-floor vents
Window Overall eneroy %e”g”“m Historic windows were replaced
Replacement gxﬁ)emf\dsﬁﬁﬁ 1 (‘j’ " on side and rear elevations.
O;E oW Standard. - ictoric wood windows on street
Additional window and roof ~ side were restored and changed
Thermal insulation reduces heat loss 1o double-paned glass. Adding
Insuleien and gain through envelope.  wall insulation was not permitted
“ﬁ by Preservation standards.
Rl Sunlight provided to 32% Use of existing historic windows
Of eacupants: by exsing for their intended purpose
Automated WmeWS‘ Ri . fixt 5
1 ) equires new fixtures. Some
Ugh,“ng Tasklighting and occupancy hJs?oric light fixtures were reused
y sensors save 27 %q of Bt et it
Faaa lighting electricity costs.
fokes 70% of electricity from Environmental/viewshed impact
@ purchased window power.  al energy source.

Figure 44. Christman Building - Strategies to redue energy consumption.
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Figure 45. Christman Building - Strategies to redue the consumption of materials and
resources.

Figure 46. Christman Building - Strategies to imprae indoor environmental quality.
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Figure 47. Christman Building - Innovation in desiq.
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4.4 California EPA Building

The headquarters of the California Environmentatéution Agency was constructed
in 2000 with superior environmental performanca aesign goal. Its original design
predates the release of the LEED rating systeniowioag adjustments made to
building systems in 2004, after an audit reveatadesinefficiencies, the building
became the first to be certified Platinum underteely released LEED for Existing

Buildings Rating Systerif.

Although the existing building material would na bonsidered historic, Cal EPA is
included as an example of a LEED-EB Certified haddand as an example of recent

sustainable design.

Figure 48. Cal EPA - Introduction.

16 Email to author from Cal EPA building staff memb¥alter Drane.
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Figure 49. Cal EPA - Site strategies.

Figure 50. Cal EPA — Strategies used to reduce pditie water usage.
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Figure 51. Cal EPA — Strategies used to improve ergy efficiency.

Figure 52. Cal EPA — Strategies used to reduce tlwnsumption of materials and resources.
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Figure 53. Cal EPA — Strategies used to improve immbr environmental quality and examples of
innovative operations.
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Chapter 5: Case Study Implementation: Existinddsog Analysis

Figure 54. Exterior views of 8021 Georgia Avenue.
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Both historic preservation and sustainable desrgntjze require a thorough analysis
of the specific site to inform an intervention. |@&, the chosen case study site is

analyzed in terms of its history and its existiogditions and context.

5.1 History

Summary Description

The site selected for use as a case study is theat®021 Georgia Avenue in Silver
Spring, Maryland. The property contains two bunfgh which were originally
constructed in 1927, expanded in 1944, and modsfeaeral times since. The
buildings are currently vacant but are owned byl&aResidential, a developer
which had intended to partially preserve the exgsbuildings while adding a
residential tower to the site. Due to the collapthe residential housing market and
credit crisis in the fall of 2008, plans for devateent of the site were put on hold

indefinitely '®

The buildings are unique for their green and yeltewa cotta mission style roof tiles.
The exterior of both buildings is a tan range atlbwith simple decorative

brickwork details, carved limestone at the Geofyrianue entrance, limestone
window sills, and large metal window frames. Tbatk building is two stories tall
above grade and the north building is two stodlsricluding a partially submerged

basement story. Each building is approximatelYQ0,square feet. The entire site

" Original dated design drawings are located attieur Heaton archive at the Library of Congress.
18 Phone interview with Jorgen Punda of Gables Resiale
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measures approximately 50,000 square feet, justihes half of which is paved open

space to the east of (“behind”) the buildings.

Narrative History

Figure 55. 1927 Photograph of the campus showinguibding B (left) and Building A (right),
from Remembering the Years™

The buildings located at 8021 Georgia Avenue weigir@ally designed by Arthur B.
Heaton as the headquarters of the National Assogiat Dyers and Cleaners
(“NADC"). Heaton was an architect of some localoen at the time. Heaton was
born in 1975 and opened his own architectural pra@h Washington in 1900. From
approximately 1908 to 1922, he served as the sigegvarchitect for the
construction of the National Cathedral. Heatonteento design the headquarters of
the National Geographic Society onf™Street NW in 1930 and the Cleveland Park

“Park N’ Shop,” an early prototype of a suburbaomhing center. Heaton also

19 Remembering the Years: 1907-195% history of the National Institute of Drycléag, published
by the Institute, written by its longtime registiadna M. Michelsen in 1957.
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designed numerous houses in the Washington meitapalrea. There is an archive

dedicated entirely to his work at the Library ofrgoess™ #*

Heaton was an active member of the community argldedicated to the cause of
historic preservation. During the Great Depressnanstarted a campaign called
“Renovise Washington” to encourage the renovatfomiadbuildings in the area. The
intention was both to create work for building tsafan and to retrofit Washington’s
older buildings for the needs of the time. Her&ended the Washington Building
Congress, a trade organization dedicated to adwgctatr skilled building craftsmen.
Heaton served as a fellow and president of the Wgtin chapter of the American
Institute of Architects, was a member of the Wagtun Architectural Club, and

served on the Board of Examiners and Registrafgdfitects.

The NADC was founded in 1907 as a trade organizdtodry cleaners and garment
care professionals. The association hired Heatd®26 to design its new
headquarters in Silver Spring. Heaton’s origiregdign consisted of what he refers to
as “Building A” at the southwest corner of the sited “Building B” at the northwest
corner of the site. Building A contained classrepfaboratory spaces, and
administrative offices. Building B contained a nabdleaning facility which was

used for instructional purposes and to highligltldtest garment care technologies.
In order to separate wet spaces from dry spacesirihcleaning space is detached

from the rest of Building B. The two sections afilBing B were originally

2 The archive is located in the Prints and Photdusdpivision and contains 9,220 items. It can be
searched online atRttp://Icweb2.loc.gov/pp/pphome.htmlsearch term: “Arthur Heaton.”

% The “Narrative History” section draws heavily dretMaryland Inventory of Historic Properties
Form for the property prepared by David C. Berg aadous other materials from the files of the
Silver Spring Historical Society which are refereddn the bibliography.
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connected by a tin gable roof. The edge of thefast corresponds to the edge of

the original wet building.

Figure 56. Timeline of the development of the site

The NADC patrticipated in the Gl Bill after World WH, and in 1944, called Heaton
to design an expansion to the campus. Heaton ctethéhe wet and dry spaces in
Building B and designed a large addition to thetlspwhich he refers to as Building

E. From Georgia Avenue, Buildings B and E appedet one long building. There
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is a seven foot gap between these and Buildingéveral other buildings were

constructed on the rear of the site which haveesbm=n demolished.

Figure 57. Heaton’s site plan for the 1944 exparwi, from the Arthur B. Heaton Archive.

The entrance to Building E was reconfigured sometietween 1944 and 1954,
probably by someone other than Heaton, who did®%1. The entrance was shifted
to the end window bay and redesigned to reflectcaaantury Modern aesthetic,
including a projecting plane canopy and the usgreén marble trim. Most of this

marble is damaged or missing at present.
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Figure 58. 1954 Photograph of the campus showinguigding E (center lef), the smokestack, and
Building F (right), now demolished, from the Arthur B. Heaton Archiwe.

The National Association of Dyers and Cleaners imechstitute of Cleaning and
Dyeing and later the National Institute of Dryclean In 1972, the organization
merged with the American Institute of Laundererfoton the International Fabricare
Institute and moved to a new headquarters elsewhdiaryland. The property at
8021 Georgia Avenue was sold to the Washington AMetropolitan Transit

Authority (WMATA) which was planning to extend Metail's Red Line to Silver
Spring along the train tracks which ran behindsite. WMATA used the buildings

for a repair shop, storage, and offices. The ptggeas been largely abandoned since

the mid-1980¢2

In 2000, the residential real estate market ineBifspring was thriving, spurred by
the mixed-use development of “Downtown Silver Sgtialong Georgia Avenue half
a mile to the north of the site. WMATA sold 802&d@zgia Avenue to a developer,
Union Realty Partners, which hired SmithGroup tsigie a residential tower on the

site. Local advocates of historic preservation gaigned to place the buildings on

2 Phone interview with Jerry McCoy, longtime Sil&pring resident and president of the Silver
Spring Historical Society.
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the Montgomery County Locational Atlas of Histo8tes in order to trigger a
review by the county Historic Preservation Boandpto demolition. In 2006, the
Montgomery County Planning Board approved plangeteelop the site while
retaining the shell of Building A and a small ambahthe 1927 portion of Building
B.%* By 2008, construction had not yet begun and URlealty Partners sold the
property and the SmithGroup design to Gables Resale As of December 2009,
development plans for the property are on holdfindely due to the global financial

recessiort’
Historic Significance

The buildings located at 8021 Georgia Avenue, hientdereferred to as the “Dyers
and Cleaners Building,” meet the National Registeflistoric Places criteria A and
C for historic significance. Criteria A relatesewents of local, state, or national
importance. The Dyers and Cleaners buildings lasety related to the history of the
dry cleaning trade in the United States since these one of few facilities
nationwide dedicated to such training. Significarealso derived from the facility’s

participation in the Gl Bill following World War Ii

Criteria C relates to architectural significariceThe Dyers and Cleaners Building is
one of very few historic resources in Silver Spramgl so can be considered a rarity.

The Silver Spring Historical Society was founded 898 partially in response to the

% Montgomery County Department of Park and Planmiegnorandum dated 14 July 2006 re: Site
Plan Review, Case No. 820060380.

2 Phone interview with Jorgen Punda.

% National Register Bulletin: How to Apply the Natia Register Criteria for Evaluation.
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demolition of the Maryland National Guard Armorjs@built in 1927%° The design
of the Dyers and Cleaners Buildings themselvesigeoan informative display of the
transition between nineteenth century Beaux-Ars€icism and twentieth century
Modernism. The proportioning of elements, paraeiyl the window arrangement, is
Classical, yet the transition toward Modernism barseen in the minimalist detailing
surrounding the windows. The local prominencerohiect Arthur Heaton is
described above and is further evidenced by theepiee of an archive of his work at
the Library of Congress. Heaton'’s efforts to proenouilding craftsmanship and the
renovation of old structures make the selectioan® of his built works as a case

study for historically-sensitive sustainable rettofg particularly appropriate.

% Silver Spring Historical Society website <httpli/erspringhistory.homestead.com/>
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Figure 59. Heaton’s original drawings from the Arthur B. Heaton Archive at the Library of
Congress.
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5.2 Site

Urban Context

The case study site is located half a mile south@tenter of the recently
redeveloped “Downtown” Silver Spring. The new déewan occurs along the same
stretch of Georgia Avenue that was a popular rdisitict in the 1960s when it
became one of the first retail centers to featuparsive vehicle parking. The area
began to decline as larger shopping centers opfanter into the D.C. suburbs, such

as up the road in Wheatd.

Figure 60. Map of the Washington, D.C. region higlighting Downtown Silver Spring.

In the 1990s and early 2000s, capitalizing on tloximity to the Silver Spring Metro

station, a new town center was built at the coafi€éeorgia Avenue and Colesville

%" Silver Spring Historical Society website.
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Road. The new town center includes a pedestriaetdined with shops and
restaurants, big-box retail, a multiplex movie teeand an independent cinema. At
the end of the street, a new civic center is pldnneluding a town hall and a library.
The new town center development is used heavilptgl residents and appears to be

very successful.

Figure 61. Map of Downtown Silver Spring highlightng case study site.
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Figure 62. Images of Downtown Silver Spring, inclding historic resources.

The case study site is located on the oppositeddittee Metro tracks from the new
downtown redevelopment. Georgia Avenue descenderuhe tracks just to the
north of the site. Brightly colored mosaics attémagiven up the pedestrian
passageway under the bridge, but it remains somdahidong and dark to be

comfortable.

Figure 63. View looking north on Georgia Avenue stwing Metro tracks crossing over the
street.
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To the north and east of the site, there are maeyand two-story commercial
buildings, including many auto repair shops. Te@$buth of the site is the Silver
Spring/Tacoma Park campus of Montgomery Collegechvis a public county
community college. Its new performing arts compexi health sciences buildings
are located along Georgia Avenue, and a math @aadcgcampus is accessed via a
pedestrian bridge over the Metro tracks. To thehweest of the site along East West
Highway are multiple high-rise residential buildmgeveral of which opened in
2009. The offices of the National Oceanographit Atmospheric Association
(NOAA), a large employer of federal workers, isdted approximately one-quarter
mile up East West Highway. To the east and wettetite are low- to medium-
density residential neighborhoods in Tacoma Padkthe District of Columbia,

respectively.

Immediate Context

The Dyers and Cleaners building sits at the norgihwerner of the intersection of
Georgia Avenue and Route 410 (called East WestwhaghPhiladelphia Avenue,
and Burlington Avenue all within the course of #ntdocks). The intersection is
characterized by heavy vehicular traffic along @&Avenue and moderate
vehicular traffic along 410. Cars tend to waitted traffic light for a minute and then

quickly speed down the road. Light pedestriarfitaiccurs along Georgia Avenue.
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Figure 64. Land uses in the surrounding area.
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Figure 65. Map of the existing site and ground leal plan.

The train tracks back up to the east edge of tkeand the surrounding streets weave
over and under them. Philadelphia Avenue risesp$tdo cross over the tracks, and
Georgia Avenue descends quickly past Stoddard Rdedi under the tracks. (see

Topography diagram below) Stoddard Place, to tiithrad the site, essentially
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functions as an alley between the Dyers and Clednélding and the building to the

north, which contains the offices of a constructompany and street level retail.

The new Montgomery College performing arts cergex strong presence at the

southeast corner of the intersection and helps theldtreet edge along the east side
of Georgia Avenue. Across the street, set-bac erfgair shops and a car wash with
parking lots leave the street edge less well ddfinEhe Mayorga Coffee Shop to the

north provides a precedent for adaptive reuseam#ighborhood.

Topography

The weaving of the adjacent streets above and bislewrain tracks results in a
sidewalk level that is steadily descending fromgbatheast corner of the site around
to the northwest corner. The site itself is moktiyel with some rise toward the east

boundary, where a retaining wall borders the ttagkl approximately 30 feet below.

Figure 66. Perspective view of the existing topogphy.
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Existing and Native Vegetation

Existing vegetation at the site is limited to apstf grass and trees along
Philadelphia Avenue. Two evergreen trees at théhseest corner of Building A can
be seen as saplings in the 1954 photograph (sestdiyfi above) and today nearly

overtake the building.

Figure 67. Trees at the southwest corner of Buildg A in 2009.

5.3 Climate

Solar Access

The existing first floor windows measure 6 feet vlaly 9 feet tall on average and are
one of the buildings’ greatest assets in termsagfighting potential. Windows are
distributed evenly on the south, west, and nortladias without regard to solar

orientation. The buildings’ greatest liabilityti@rms of solar access is their
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arrangement in a north-south bar. Full south swess is afforded only to Building
A, and half of the facade is shaded by a denseyex@m tree (above). The south
facing windows of Buildings B and E are blockeddwyldings to the south. The
windows on the north facade of Building B receivepde northern light, but the north
facing windows of Buildings E and A are blockedtayldings to the north. The west

facade contains large windows that lack any meansitigate direct afternoon glare.

Figure 68. Sun path diagram and solar access analg.

Wind Access

During the warmer months, the prevailing winds cdroen the south and from the
north-northwest. This creates the potential faura ventilation through the
buildings if the south and north facades can besag@. During inspection in May

2009, a pleasant breeze was felt on the seconddfdguilding A simply due to the
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large number of broken window panes. At the fistr level, however, the three

buildings are situated too close together to fat#i much air flow.

Figure 69. Wind rose and access analysis.

5.4 Existing Building: Big Picture

Daylighting Potential

The size and placement of windows in Building Areutly provides adequate
daylight to the spaces along the entire perimeiéere are four obstacles to
providing daylight to the entire building: the sbwtindows are blocked by dense
vegetation, the north windows at the first flooe &iocked by Building E, the drop
panel ceilings on the interior cut off the topgteé windows, and the arrangement of
rooms cuts off sun access to the center of theliogl By removing the external

obstacles, raising the ceiling, opening up therfldan, and introducing light into the
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core—perhaps via skylights—ample daylight couldeptitllly be provided to all

spaces within Building A.

Figure 70. Existing daylight inside Building A onan overcast day. Top row Second floor,
Bottom row First floor)

The 1944 extent of Building B is currently one sengpace, punctuated by an
irregular column grid. The space has particultge windows along the north and
south sides, providing adequate light despite teegnce of Building E to the south.
There is a saw tooth skylight extending acrosddabhe middle bays which has been
painted over. The skylights are shown in Heaton'ginal drawings and appear to
have been subsequently used for mechanical veptidging from the presence of

equipment on the roof which connects to the blaeckigranes.

The windows on the north, east, and south facaiBsilwing E are made of glass

block rather than vision panels, which somewhaticed the interior light levels. The
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Figure 71. Existing daylight inside Building B fop) and Building E (bottom row.

glass block windows are not large enough to prosigécient daylight to the interior
spaces, and the largest space, at the southeast,asrquite dark. Note that the
photograph of that space above has been adjustedréase brightness in order to

show the condition of the interior space.

Natural Passive Ventilation Potential

Natural passive ventilation requires intake opesiog the windward faces of the
building and outlet openings either on the oppaositierior wall or at a higher

location within the space.

All of the large first floor windows have tiltingashes that were originally operable

but do not function properly at present due tock laf maintenance of the steel
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frames. Restoring the operability of the northd aouth-facing windows, where the

prevailing winds hit, would provide the necessapake openings.

Restoring the operability of the saw tooth skylighBuilding B would provide a
high outlet for the main space, and there areedssiing outlet vents at the ridge of

the pitched tile roof at the rear of Building B.

Figure 72. Existing passive ventilation systems iBuilding B.

Heaton’s original drawings show that the portiorthbe mansard roof on the north
facade of Building A where the tiles are missingwaginally a skylight. The
skylight was located over what had been a laboyapace on the second floor. The
skylight is not currently visible above the dropliog and appears from the exterior
to have been painted over. If operability wereaeesl, this skylight could potentially
serve as a high outlet for spaces with direct acteeg. Providing that access is a

design challenge given its location along the eafgbe second floor of the building.
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There are no existing high vents in Building E, suice its south and north facades
are blocked by Buildings A and B, respectivelysinhot likely that natural passive

ventilation would be successful in this space.

Suitable Programmatic Uses

In order to minimize alterations to the historibtia, the Secretary of the Interior's
Standards for the Treatment of Historic Propemge®mmends finding a compatible
new use for rehabilitated buildings. The Dyers @hehaners Building expresses an
institutional character that suggests a civic use10,000 square foot size makes it
too small to be converted to multi-family residahttr commercial office use, and its
plinth-like relationship to the street makes itsléisan ideal for retail use. Together,

these factors suggest that a medium-sized civtdutisn would be an ideal new use.

Figure 73. Proposals for suitable programmatic use
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After consulting with the Montgomery County Planpi@ffice, three possible
programmatic uses were considef®dSilver Spring has a large, diverse immigrant
community, as evidenced by the large number ofl logsinesses that cater to and are
run by immigrants. Many of these businesses ar@éal within walking distance of
the site. A multi-cultural facility which provideservices specifically geared toward

“New Americans” could be a considerable assetéocctimmunity.

The multiplex movie theater and shopping mall ia tlowntown redevelopment area
attract groups of teenagers who wander the strgatscularly in the evenings.
Groups of pre-teen skateboarders tend to gathandrihe entrance to the Metro,
where an urban plaza has become a de facto skad@igpaark. This is considered
somewhat of a nuisance. Besides skateboarding, #ne not many activities for
these teens that do not involve spending monelyeréfore, a community center
focused on teen activities could be useful. Thaalakility of open space on the site
could be developed into a proper skateboarding. pahe primary disadvantage of
this proposal is that the site’s location half d&ensiouth of the downtown area and
beyond the Metro track crossing may be too fatlegfbeaten path for children to

access in the evenings.

The third programmatic proposal considered buildshe idea that the area south of
the Metro tracks could be developed as an artadisiThe Montgomery College
performing arts building to the south and the Ggllestaurant, Mayorga coffee
shop, and photography studios to the north coutdine active players in the district.

The Dyers and Cleaners Building, with its high ioggg and large windows, could

2 Interview with John Marcolin of the Montgomery Gy Planning Office.
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house studio and exhibit spaces. The biggest drelkvbf this proposal is uncertain
economic viability. It is also the least interagtiproposal since converting historic
buildings, especially industrial spaces, into artters has become somewhat

commonplace.

The proposal for a “New American Cultural Centedsaselected for this case study
because of its strong connection to the uniquetityest Silver Spring and its
potential for facilitating sustainability in the loural sense. The cultural center would
contain spaces for the practice, instruction arghaxge of art, music, dance,
language and cuisine. In contrast to the effdrteeaturn of the twentieth century to
assimilate new immigrants to the United St&tebe New American Cultural Center
could exemplify a new paradigm for the twenty-fiesntury in which adaptation to
the new culture is assisted at the same time asatigions of the home culture are
sustained and shared. Assistance would come ifotireof English language

classes, vocational training, and counseling ablmitmmigration process.

Figure 74. Local businesses in Silver Spring runyiicatering to the immigrant community.

% Cranz, Galen. The Politics of Park Desi@mbridge: MIT Press, 1982.
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5.5 Existing Building: Materials

Material Palette

The exterior of the Dyers and Cleaners Building Isad-bearing brick wall with

large openings for single-pane steel-framed windoRisched sections of the roof are
covered in terra cotta mission tile and flat sextiare covered by a built-up roof
membrane system. The exterior, except for muchefvindow glazing, is largely

intact.

Figure 75. Exterior material palette.

Potential for Integration in a Sustainable System

The large windows create the potential for daylighhand natural ventilation
throughout Buildings A and B. The windows themsslare also a liability due to

their poor insulating characteristics. The glassimgle-pane and the thin metal
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frames create a thermal bridge to the exteriorortter to facilitate the exchange of
light and air inside Building A, the maze-like argement of enclosed interior spaces

should be altered to increase openness.

In order to maximize the efficacy of natural passsystems within Buildings A and
B, sun and wind exposure to the north facade olidBwg A and the south facade of
Building B should be restored. That plus the @rajes of providing daylight and
natural ventilation to the interior of Building Hggest that it should be demolished.
Building E is in the poorest condition of the thitmeldings. Standing water on the
roof has infiltrated the building envelope creatadjive leaks and the erosion of

interior materials.

Potential for the Expression of Historic Significarce

The Dyers and Cleaners Building derives its histeignificance from and retains
material integrity in its exterior materials ancgpaprance. The existing arrangement
of interior spaces is not the same as it was albyirdesigned by Heaton, and the
condition and quality of the interior finishes @®or. The walls have a simple plaster
finish, there is an acoustical drop panel ceilengy the floor is covered in worn green
carpet. With the exception of the entry hall inlBung A, which contains a staircase
designed by Heaton, none of the interior mateoalspatial arrangements appear to

be historically significant.

Building E, though designed by Heaton, is the lsastessful in terms of the quality
of the interior spaces. The interiors of some spage quite dark, and their

arrangement is awkward. The layout is presumaabet on a specific usage pattern,
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but it is difficult to appreciate what this may lealveen, and it has been altered since
its original construction in 1944. Therefore, thexision to demolish Building E
results in the loss of a historically significamterior facade but not much else of

historical value.
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Chapter 6: Case Study Implementation: Design Faipo

6.1 Program: New American Cultural Center

Arts Building (“A”)

Lower Level
Atrium
Gallery
Art Studios
Classrooms
Bathrooms

Upper Level
Conference Room
Offices:

Music Library
Practice Rooms:

Bathrooms

Basement
Mechanical
Storage

Event Building (“B”)

Upper Level
Event Space
Lounge
Gallery
Kitchen
Bathrooms

Lower Level
Daycare
Daycare Office
Bath/Shower Rooms
Laundry
Mechanical

Shed Building
Garden Sheds

Utility Shed
Vermicompost

Administration
Counseling

Individual
Piano
Group

2@ 170 SF
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Total Net = 8,300 SF

1,075 SF
550 SF
2 @ 630 SF
3 @ 280 SF
2 @ 120 SF

300 SF
840 SF
160 SF
380 SF
4 @ 90 SF
1 @ 140 SF
1 @ 265 SF
2@ 120 SF

1,725 SF
1,000 SF

Total Net = 7,100 SF

2,200 SF
500 SF
600 SF
450 SF
2 @ 160 SF

1,900 SF
140 SF

150 SF
500 SF

Total Net = 960 SF
2 @ 320 SF

160 SF
160 SF



6.2 Design

Site

Figure 76. Proposed site plan.

A close relationship between indoor and outdoocspan be a powerful catalyst for
sustainable design by reminding occupants of tle¢ationship to the natural world.
At the Dyers and Cleaners Building, the developnoétihe outdoor space is also
important for the expression of historic charact®mce the building exteriors are the
key character-defining elements, giving peopleagoa to be outside allows them to

appreciate the historic fabric.
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The removal of Building E creates an outdoor romti@sed on the south and north
sides by Buildings A and B. This new space becoanasurtyard that can be
accessed directly from the interior of both buighrand from the sidewalk. The
semi-enclosed nature of the space makes it suitabl®th larger public events and

smaller internal events.

The rear (east side) of the site is designed @ $lgared garden space that can be
planted as users of the Cultural Center see fite dlots could be used to grow herbs
and spices that are used in the cuisines of otllarres but are difficult to find in the
United States. The plots could also be cultivagthndscape art. One of the plots is
dedicated for use as a playground to service @mlarho attend the daycare and
families visiting the site. One of the plots coblel set aside for a Children’s Garden,
where children learn to how to care for plants dedelop an understanding of
natural processes. This experience can lay thedftion for a greater understanding

and appreciation of the importance of sustainaiWwéenmental practices.

Figure 77. Proposed site section.

The shed building at the rear of the site is de=igio provide service spaces for the
garden plots and to mitigate the noise and viethefrain tracks beyond. The

building is similar typologically to a Classicabst It consists of a long, linear
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canopy supported by columns, with enclosed spaesgtted underneath. The
tectonics of the shed building are derived fromttaen tracks themselves. Regularly
spaced wooden columns define a rhythm which is fuated by openings between
sheds that provide visual and audible glimpset®Metro. Since public
transportation is an example of sustainable devedop, it is appropriate that the

Metro tracks would be celebrated rather than hidden

Buildings

Heaton’s Building A is now called the Arts Buildimgnd houses a new program
similar to its historic program. The biggest pre@d modification is the opening of
the central space into a double height atrium tdgpea new light scoop skylight.
This move introduces light into the core of theltinig which, along with the
perimeter windows, provides daylight to each spa@perable sashes in the light

scoop also provide high outlets for natural passesilation.

The second benefit of the atrium is the creatioa oéntral shared space that provides
a spatial and visual connection between the vapoogram elements. On the first
floor, the atrium is lined by art studios to thethaand classrooms to the south. On
the second floor, circulation occurs around theiatr The second floor contains

open office space for the administration of thet@al Center, a closed office for
private counseling, and the Music Library and pcactooms. Since musical
instruments are expensive and since some instrgnuset in the music of other
cultures can be difficult to find in the United &%, a permanent collection of

instruments could be kept at the site and loanéd ou
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The spaces in the Arts Building are specificallgigeed for the practice, instruction,
and sharing of music, art, and knowledge in orbat the home culture may be

sustained and the new culture may be enriched.

Heaton’s Building B is now called the Event Buildinlt contains several gathering
spaces including a large event space with direzgsscto the courtyard, an informal
lounge with views out onto the courtyard, and géakitchen which can be used for
group cooking as well as event catering. On tieetdevel, there is a day care space
that is intended to serve the needs of workingmgarsince finding childcare can be a
major obstacle for immigrant families. The dayecaould not need to be restricted,
however, and could be promoted as an amenity dmaés the nearby residential and
commercial neighborhoods as well. The lower l®f¢he Event Building houses
shower and locker facilities that can be access®d the rear entrance, closer to the

bicycle racks to the east of each building.

A note regarding representatiorin each of the rendered images below, the exjstin
building fabric and in some cases reclaimed mdteoe Building E are shown in
color. All new material is shown in grayscale. eTihtention is twofold: to clearly
distinguish my intervention from the existing camahs, and to express that the
existing buildings possess a life and an idenhigit is retained despite their neglect.
The purpose of my proposal is to make the mosthatwexists and allow that life to

come through, which is what | have attempted tecein the drawings.
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Figure 78. Proposed floor plans of Building A/Arts
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Figure 79. Proposed floor plans of Building B/Even
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A major challenge of the site was to mitigate tifeecences in elevation between the
main floor of each building, the courtyard, and sieewalk level. The first floor
level of the Arts Building is three and a half fadbve the second floor level of the
Event Building, which is, in turn, six feet abovetsidewalk level at its entry. The
sidewalk itself rises seven feet from the northveesher of the site to the southwest
corner. The design proposal locates the courtsixrthches above the second floor
level of the Event Building such that only a shrarhp is required between them.
The change in elevation to the first floor levetloé Arts Building is mitigated by a
longer ramp and steps which lead to a terraceshavel with the floor inside that
building. The steps and terrace create severailpbses for staging performances

in the courtyard space.

Along the Georgia Avenue street facade, the presehthe site’s new identity is
expressed by the entry portico. The portico sesesgral functions. It literally
connects the two buildings and provides sheltetHsrtransition. The portico is
covered in translucent solar panels which bothecokolar radiation and provide
shade to the space below. The portico servegtasshold between the public space
of the sidewalk and the more private (though naéitey private) space of the
courtyard. By limiting the extent of new fabrioal the street facade to the space
between the buildings, the individual identitiedlod historic buildings are preserved.
The transition between old and new is unambigudie portico is not completely
independent of its context, however, and refer& ba¢he buildings in two ways. Its
width corresponds to the gabled roof of the Evamtding and its columns are

spaced according to the bay structure of the demedi facade of Building E.
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Figure 80. Proposed Georgia Avenue street facade.

The design of the south facade of the Event Bugiasnintended to express the act of
infilling the gaps in the historic facade left hetremoval of Building E. Infill
materials are limited to reclaimed exterior bricidaylass block from Building E.

The facades under each gable are infilled withsgbdsck, which permits diffuse light
but provides thermal insulation far superior tosglavindows. Since glass block is
also a form of masonry, it furthers a tectonic estesicy to the construction of the
exterior walls. After dark, light emitting diod@sEDs) can illuminate the glass

block walls from the interior to celebrate an evieaing held on the campus.

Figure 81. Proposed south facade of Building B/Ewe.

Since each change to the building through timesigaificant part of its story, the

seam between the existing and reclaimed exteriok laralls is expressed and



celebrated by creating a 4-inch setback and usinga&sting header bricks as a

metaphorical zipper.

Images

The sidewalk vignette on the next page shows anxidee of circulation and the
planter filtration system on the left. The vegetaisurrounding the building is
reduced to a more appropriate scale. The exisgggtation can either be trimmed
back or relocated to the rear of the site alongPthigadelphia Avenue sidewalk. The

large evergreen tree will be relocated to shadeéweparking lot.

The portico vignette on the following page showe ¢bnnecting sequence between
the two buildings, as well as the flow of peoplévieen the sidewalk and the
courtyard and the Arts Building and the courtyaktere, the function of the portico
as threshold can be seen. The reclaimed brickseidf the courtyard shines as it

reflects the late morning sun.
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Figure 82. View of proposed sidewalk condition.

Figure 83. View of existing sidewalk condition.
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Figure 84. View of proposed portico and courtyard.

Figure 85. Comparable view of the interior of Buildng E, taken from Building B, as it exists
today.
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This vignette shows how the open space at theofdhe site can be developed into a
porous landscape and an active garden. The erperad crossing over the bioswale
is used as a metaphor for the experience of crgpssiar the border to a new country.
The rhythm of the shed building at the rear ofghe is also shown, punctuated by

glimpses of the Metro train beyond.

Figure 86. View of proposed garden area at rear dfite.

Figure 87. Same view of the rear of the site, asdxists today.
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In the photo below, the existing saw tooth skylighjust barely visible above the
heavy beams which transverse the space, but teengxnorth and south facing
windows give a sense of the potential for dayligdptin this room. The large space is
easy to imagine being filled with people. The dtie shows how the application of
light-colored interior finishes and the removaBufilding E can maximize the impact

of daylight within. The section of the beams dilgbelow the skylight is replaced

Figure 88. View of proposed event space in BuildinB/Event.

Figure 89. Same view of Building B interior, as iexists today.
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with a simple frame structure in which the tensabthe bottom chord is carried by
thin steel rods. This move opens the space amasdrtention to the skylight, which

is the most important feature of the room.

The most significant change proposed to eithedingl is the opening up of the
central space of the Arts Building and the additvda light scoop above. As
discussed in the previous chapter, the intentida istroduce light into the core of
the building which is now almost completely cut sfm natural light, and to create a
central space that visually and physically conngetsspaces around it. The wall
between the art studios on the left and the atrauanscreen made from reclaimed
metal window frames. The same type of screenad s make operable transom
panels which facilitate natural ventilation fronetbpaces along the perimeter up
through the atrium and out operable sashes inkiylggkt. The skylight faces north

to permit steady light and block direct glare. Tnefile of the light scoop is

designed to reflect light to the spaces below.

In the image below, the columns are rendered iardmcause the structural columns
are existing, but they are steel I-beams that @neiotly encased in interior walls.
For fireproofing reasons, the columns are showria but the cladding is designed

to express the steel within.
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Figure 90. View of proposed atrium in Building A/Arts.

Figure 91. Same view of Building A interior, as iexists today.
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6.3 Implications for Historic Preservation

The intention of the design proposal is to expthemew identity of the campus as
yet another layer in the historic collage. Notrenovate,” or to make new, but to
update or add a new chapter in its history. TH&7léxterior spatial condition is
restored, but traces of the changes made in thevarting years are still expressed in
the facades. The addition of new material is maliand clearly delineated. As will
be discussed below, the majority of the materiatsently at the site are preserved by

either being maintained or repurposed.

The proposed interiors of the buildings do not elpsesemble either the 1927
condition or the present day condition, but thia onsequence of developing the
site for a new use. The decision to intervenebasdlly as shown on the interior was
also based on an assessment of its historic stgnide. Neither the existing materials
nor the spatial conditions possessed historic rtiegupporting the decision to alter
the space to suit the needs of the new progranweMer, an effort was made to
express the existing structure by exposing andligigimg the existing columns.
Where columns align with a partition wall, suchrashe event space, the columns

are distinct from the wall plane in terms of maibty and dimension.

From the exterior, the buildings will be clearlgognizable as historic structures, and
the development of the outdoor spaces on the ditallew those exteriors to be
appreciated more fully. The visibility of solarmes may concern some advocates of
historic preservation, but they are simply an addél layer that expresses the new

identity of the campus as a sustainable site.
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6.4 Implications for Sustainable Design

The strategies employed to improve the environnig@atidormance of the building
will be discussed in detail in the following chapt®verall, priority was given to
providing daylight and natural ventilation to asnm&paces as possible. Since the
buildings originally relied upon similar passivesssms when they were built in 1927,
that strategy can be considered as a means ofirgstbat tradition as well. In the
Mid-Atlantic climate, with winter temperatures amulifreezing and hot, humid
summer conditions, it is nearly impossible to etiate the need for mechanical
conditioning according to our modern standardsoofifort. During the spring and
fall, however, moderate outdoor temperatures makaral ventilation a viable
alternative. Here, the positive psychological ietpaf providing fresh air and views
to the occupants and creating a strong conneatitimet outdoors were as important to

the design as the potential energy savings.

In order to minimize the need for future alterasipthe spaces were designed to be
flexible and adaptable. A variety of meeting sgagkdiffering sizes are provided,
including the 2,000 square foot event space, t@0lsquare foot atrium, the 500
square foot lounge, the 300 square foot conferesm®, and the courtyard. Interior
partitions are designed as modular insertions wbatid be reconfigured as needed
without major demolition. The interior finish matds of the event space are
panelized so that they can be replaced easilyegshiacome worn or as fashions
change. The extensive reuse of material fromiteeas will be discussed below,
substantially reduces the amount of resources aed)g required for the conversion

of the site from its present condition into thegosed condition.
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Figure 92. Section perspective summarizing
the sustainable and preservation strategies
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Chapter 7: Summary of Strategies to Improve Emvirental
Performance

Figure 93. Summary of strategies employed to impre environmental performance.

Technological innovation in the design of sustaleaystems has led to a growing
market in products that can help reduce energyyseaximizing the efficiency of

building systems. These include daylight sensndsacupant sensors which

96



automatically control electric lights, carbon did&isensors that automatically adjust
ventilation based upon occupancy, and low-flow @ing fixtures that reduce indoor
water use. The use of such monitoring and autogakevices has the potential to
effect substantial energy and resource savings.afrarchitect, the integration of
these systems into a building is more a mattepe€ification than design. Therefore,
for the purposes of this thesis, | have chosepndad on sustainable strategies that

have direct architectural implications. They agsatibed below.

7.1 Cultivating the Site and Reducing Water Use

Restoring Site Ecosystems

Figure 94. Site Strategy: Add/Maintain Planted Suface.

Increasing the amount of vegetated surfaces apd tne site introduces oxygen-
producing plants, creates habitats for plants amuas, and helps connect people to
nature. As a stormwater management strategy,asicrg the permeable surface
reduces the burden on the municipal sewer syst@aning a storm event, rainwater

that cannot be absorbed by the ground is direciéiget municipal sewers which must
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be designed to accommodate the maximum possibleramdrunoff in order to
prevent flooding. This is referred to as geak direct runoff Increasing the amount
of planted and therefore permeable surfaces redbegseak direct runoff, thereby
requiring less capacity of the municipal sewereaystand less resource usage during

filtration.

Stormwater Runoff Control and Aquifer Recharge

Figure 95. Site Strategy: Porous Paving.

In addition to the benefits of reducing the peakdirunoff, allowing rainwater to
penetrate the ground surface enables water to lageabrough the ground layers and
refill the aquifer. Amaquiferis a stratified subterranean layer of porous malteri
such as sand or rocks, through which water tréwaizontally. Aquifers are an
important part of the water cycle because the watkitered naturally as it moves,

enabling well water to be potable fresh water. [¢vétaw water out of the aquifer.
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When rainwater is absorbed by the ground and migkesy down to the aquifer, it

is calledaquifer recharge®

Continuous, impervious paving prevents water alignrpnto the ground. Installing
individual pavers with permeable spaces betweem iten enable aquifer recharge
and reduce the peak direct runoff as long as visttowed to be absorbed into the
ground. Drainage mats only redirect water flow.tHis case, porous paving is
installed at the rear of the site, directly on tdpermeable ground, and the surfaces

are pitched such that direct runoff is channelehtd the bioswale.

Figure 96. Water Strategy: Bioswale.

A bioswaleis a negative landform that retains stormwateofiuior a limited period
of time during which natural processes filter ptahts from the water. Natural
processes include sedimentation, filtration, adsmmpand microbial actiof" In the

detail below, water that is not directly absorbgdhe ground surface (shown as a

% Bedient, Philip B. and Wayne C. Huber. Hydrologyl &loodplain Analysis,” Ed. Reading, MA:
Addison-Wesley, 1992.
31 Margolis, Liat and Alexander Robinson. Living Sysis Balen: Birkhauer, 2007.
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thick line for graphic clarity, but intended to permeable) collects at the center of
the swale and slowly percolates downward. Durregtime required for percolation,
plants and microbes in the soil absorb and metad@lollutants from the water. The
filtered water is then collected in the overflowp@iand directed to a greywater
system used for on-site irrigation, toilet flushiagnd other permitted uses for non-
potable water. On this site, the bioswale watatsiomsists of the open spaces at the

rear of the site.

Figure 97. Bioswale detail.

At the sidewalks along the perimeter of the siteystem of filtration planters is
proposed for the purposes of naturally filteringati from the sidewalks and the
street and beautifying the streetscape. This &yystem has been installed in

Portland, Oregon as part of their “Green Streditfative.*?

Taking advantage of the topography of the sitepthaters work as a sequential
filtration system processing runoff as it naturdlbws downhill. An inlet channel

allows water to enter the linear planter, whichlisd with plant species and

% bid.
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Figure 98. Sidewalk filtration planters employed i Portland, Oregon, from Living Systems™®

microbes that absorb and metabolize pollutantse dfferation is similar to that of a
bioswale. Excess water continues flowing throughplanter to the outlet channel,
which is at a lower elevation than the inlet. Dverflow is directed into the next

planter, located downhill, and so on.

Figure 99. Sidewalk filtration planter detail.

* Ibid.
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Since the site has a steadily decreasing elevatomits high point at the southeast
corner to its low point at the northwest corneis thipe of system is well suited for
application here. Excess water at the low poiulinscted to the retention pond, from
which it enters the greywater tank. Based on #eeaf this system in Portland, the
planters require some regular maintenance. Frélgueaded planters require some

replacement of plants and soil a few times per.year

Figure 100. Water Strategy: Sidewalk Filtration Phnters.

Stormwater that hits the roof areas and the cordtigacollected by the trench drain
that marks the footprint of the demolished buildiWater flows through the trench
drain to the retention pond located along the Gaokgenue sidewalk. The retention
pond operates in a similar manner to the filtrapptanters and bioswale described
above. After water has been retained and filtévedp to several days, it is piped

into the greywater tank located in the basemerdl Imechanical space of the Event

* Ibid.
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Building. Greywater is reused in the building foilet flushes and heat transfer in

the mechanical systems.

Figure 101. Water Strategy: Rainwater CollectionRetention, and Reuse.

Heat Island Effect Reduction

In developed areas, objects with high thermal rsash as pavement and buildings
absorb solar radiation and release it as thernd@tian. This can lead to higher
temperatures at ground level and inside buildingBed theheat island effectin

warm weather, this increases the required coobiag.| By reflecting solar radiation
from horizontal surfaces back toward the atmosphbeerequired cooling load inside

a building can be reducet.

% USGBC “LEED for New Construction & Major Renovai& Version 2.2” October 2005.
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Figure 102. Site Strategy: Shade Trees.

Planting trees that shade the building and pavddaes is a simple way to reduce
the amount of solar radiation that is absorbed,iaooimes with the benefit of oxygen
production and site beautification. Trees do raxehhigh thermal mass and their
leaves act as reflectors. Here, trees are usglbite the south facade of the Arts
Building and the parking lot. Along the west faeau the Arts Building, tall skinny
trees are placed between windows to act as vefinsalblocking direct glare in the
late afternoon. Deciduous trees naturally adjoisséasonal conditions since they
provide more shade in the warm months when theg leawves and less shade in the

cold months when their leaves have fallen.

Light colored paving is used to reflect light offtbose surfaces, and light-colored,
high-emissivity roofing is used to reflect light af rooftops. (shown below under

“Heat Transfer Management”)

Facilitating Alternate Transportation

The site is located approximately one half milarirtihe Silver Spring Metro station

where there is also a large bus station. Thigsswithin a comfortable walking
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distance for most people. There is also a majerdbop three blocks south of the site

Columbia. These proximities fall within the crigeto earn a point for access to
public transportation under the LEED for New Coustion systeni? but they are
not quite ideal for encouraging the use of pubtbms$portation over car travel.
Hopefully, Silver Spring will respond to its recgrapulation growth by making
public transportation a more viable option. In thean time, developing the site to
facilitate the use of alternate transportation enages building users to access the
site by means other than private cars. Consideéhegroposed program, it is likely
that many of the immigrant families that the CudiuCenter is designed to serve do

not have cars at all.

Figure 103. Site Strategy: Facilitating Bicycle Us.

Bicycle racks are provided along the east sideotti buildings where they are
accessible from the sidewalk but less exposedtti@nwould be along Georgia

Avenue. Both buildings have rear entrances toraccodate bicycle travelers, and

% bid.

105



showers and locker space are located in the baséevehof the Event Building. A
sweaty cyclist could use the eastern door of trenEBuilding and go directly

downstairs to the showers without having to passuih any formal spaces.

Figure 104. Site Strategy: Limiting Conventional Rrking.

The simplest strategy to discourage private catasgose who have the choice is by
limiting parking on site. This move may be con&wmial as we have become
accustomed to using cars in American society, heweawany users of the Center
may come from cultures where car use is not as aamnn this instance, it is
perhaps better to discourage adaptation to newreultin addition to a limited

amount of street parking, there is a small parkitgvith spaces designated for
higher fuel efficiency vehicles. Shorter parkimgses along the north edge are
dedicated for fuel-efficient two-seater cars arel¢bvered area under the shed at the
east edge of the site is dedicated to scooterglacttic plug-in hybrid vehicles. The

plug-in station is thus afforded a degree of shdttam rain.
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Waste Stream Reduction

As discussed in Chapter 3, everything that we tHi@may” must be dealt with by
other people down the line and for years to comeorder to reduce the waste stream
generated by building occupants, part of the sitdedicated to recycling and
composting. The shed structure creates spacésrém waste containers at the end of
Stoddard Place. This “recycling center” could barsd with the building on the

north side of the street. The three containeréddoe used for paper, commingled

materials, and trash.

Figure 105. Waste Reduction Strategy: Recycling anComposting.

The volume of organic solid waste and paper waatebe substantially reduced by
the process of composting. Two forms of compostirggaccommodated by the shed
building. The first is a large bin exposed to ski@ that can function the same way as

a backyard compost heap. The second is an enctbeelddedicated to
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vermicompostingthe use of worms to metabolize and thereby redwaste’” The
enclosed shed can be customized to the light angdrature levels which best
accommodate the worms. The leftover product, dddlenusis a soil high in

nutrients which can be used as fertilizer in th@eeht garden plots.

The use of composting toilets was also conside@ainposting toilets come in self-
contained (single fixture) and centralized (muéifikture) models. The centralized
fixture models direct waste into a compost tankiclitan be either a single chamber
tank where the composting process is continuoasmoultiple chamber tank where
composting occurs in batch&s Architecturally, this requires an accessible spac
below the bathrooms to locate the tank. Giverother constraints and priorities
regarding layout, the idea of integrating compagtwilets into this project was

abandoned.

7.2 Reducing Energy Use

On-Site Renewable Energy

Two forms of on-site renewable energy have beesgmated into the proposal: solar
and wind. Since the site is located in an urbaingg the renewable energy systems
could be linked to the municipal utility grid scatiproduction in excess of site
demand can be shared rather than stored in batteBeothermal loops are employed

here as a low-energy means of reducing the enengsuenption of the mechanical

3" For a good source on vermicomposting, see “Vermjmusting: A Better Option for Organic Solid
Waste Management” by Asha Aalok, A.K. Tripathi &dSoni.
3 “What is a Composting Toilet System and How D@e€ompost?” kttp://www.oikos.com/library/

compostingtoilett
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system. Note that this is not the same as thefugeothermal wells for energy

production.

Two forms of photovoltaic (“PV”) panels are empldyen site. On rooftops,
standard PV panels are installed either on medatdss or directly on the angled
surfaces of the skylights. The skylight roofstiivard the south, positioning them
well for collecting solar radiation in the northdramisphere. The PV panels on the
flat sections of the roof rest on frames that cdaddnanually adjusted four times per

year in order to optimize the collection angle.

Figure 106. Energy Strategy: On-Site Solar Colleain.

The other type of PV panel is translucent. Thilascells are set a small distance
apart and cast into glass to create a panel whitthdollects solar radiation and acts
as fritting to filter light to the spaces belowhi3 type of PV panel is used at the two
porticos—at the building entry and at the rearhef site—to provide shade for people
walking underneath. The same type of PV panetésiuo form a sunshades on the

south facade as described below under “Heat TraMdaagement.”
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Wind turbines come in many shapes and sizes depgghon the application.
Rather than the large, noisy type of turbine tlaat loe found at an industrial wind
farm, the installation of a smaller, more sculptuvend turbine is proposed for the
rear of the site along Philadelphia Avenue. Ireoffdr wind turbines to operate
efficiently, they must not be located within thendishadow of any object or too
close to the ground where friction creates turbugénflow.> At present, the open
space at the rear of the site is located alongakbin the urban fabric along the train
tracks. Locating the turbines on the hill expabesn to prevailing north-south
winds. The proposed turbines are shown as appaiglyn40 feet tall and could also

serve as advertisements for the Center since tloejovbe visible from the Metro.

Figure 107. Energy Strategy: On-Site Wind Collectin.

The proposed closed-loop geothermal heat pumpraystduces the load on the
mechanical system by taking advantage of the steadgeratures beneath the
ground surface. Water circulating through the Ipegp absorbs excess heat from

the air during the summer or has heat removed ft@uring the winter. This water

39 American Wind Energy Association websitettp://www.awea.ory
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is then circulated, via gravity and hydraulic press through a series of nine 300-
foot-deep loops where the steady temperature afrtnend brings the water to a
temperature between 50 and 55 degrees Fahréfihelater at this temperature

requires less energy to be cooled in the summbkeated in the winter.

Figure 108. Example of a translucent solar panetém Darmstadt’'s 2007 Solar Decathlon entry.

Figure 109. Energy Strategy: On-Site Geothermal C¢ulation.

% Interview/design consultation with mechanical eegir Roger Chang.
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Daylighting

The daylighting strategies employed can be summa@s getting light into the
building and getting light to move around the buigd This involves the restoration
of some existing elements, like the Event Buildskglight and the windows, and the
introduction of some new elements. The large wivglm the existing exterior walls
of the buildings introduce ample light at the pester. In order to maximize access

to daylight throughout the building, skylights arged to admit light into the cores.

The light scoop above the Arts Building atrium esmjned to permit steady light
from the north sky while blocking direct glare frahe south. Its curved profile

maximizes the amount of light that is reflected danto the space.

Figure 110. Daylighting Strategy: Light Scoop.

In the Event Building, a skylight above the eaatrsdllows light to illuminate not
only the upper level corridor but also the basenmrdl below. The basement
currently has access to daylight only through dlengy windows, so both stairwells

serve as light wells to bring light down below.
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Figure 111. Daylighting Strategy: Skylit Light Wel.
Figure 112. Daylighting Strategy: Trench as Lightwell.

The width of the trench drain along the south sifithe Event Building is sized to
admit sunlight all year long, with shallow-anglentgr sun penetrating the window
directly and steep-angle summer sun reflectindghadfsurface of the water to

illuminate the basement ceiling.

As a basic architectural strategy, pieces of tlgm@m were located in parts of the
building that satisfied their daylighting requiremt® In the Arts Building, the art
studios are given access to the large north-fasingows in order to provide steady,
diffuse light throughout the day. Located upstaimng the north wall are the small
music practice rooms which have modest light resqnents due to their size. The
open offices are lit from both the north and thetedoy using low partitions within

the space and a transparent partition betweenffice space and the atrium.
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Figure 113. Daylighting Strategy: Plan Layout in Response to Light Requirements.

Where possible, light-colored surfaces are locatdatie edges of windows so that
they can reflect sunlight into the rooms. Illunting a surface such as a wall or
ceiling can be more effective than admitting dirah because it creates diffuse light

in the space rather than a differential betweeasaoé light and shadow.

Figure 114. Daylighting Strategy: Light-colored Sufaces as Light Reflectors.
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Low-Energy Mechanical Systems

Natural passive ventilation is reintroduced toltkiddings by restoring the
operability of the lower window sashes and prowydenpath for air to circulate
through the building via the stack effect. In Eheent Building, the restored skylight
provides the necessary high outlet in the eventespand existing attic vents above
the gable roofs provide high outlets above the d¢euand kitchen. In the Arts
Building, operable sashes in the new light scoayvide the high outlet, and air flow
between the exterior perimeter and the core iditaeid by operable transom panels

in the walls surrounding the atrium.

Figure 115. HVAC Strategy: Natural Passive Ventiltion.

Displacement ventilation systems rely upon the béaur bodies and building
elements to induce stack ventilation. In the summe®ol air is introduced at the floor
level at roughly ten degrees higher than in corieeat cooled-air systems and using
less fan energy. When the cool air at the groeadhies a warm object, such as a

person or a structural element of high thermal mhgscool air becomes warmer,
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cooling the object, and rises, where it is rectldas return air. Displacement
ventilation is ideal for large height spaces wherg only necessary to cool the lower,

inhabited zoné!

Figure 116. HVAC Strategy: Displacement Ventilatio.

The use of radiant panels for heating and cooliag also considered and could
easily be incorporated into the proposal. Radbamiels are surfaces, usually at the
ceiling, which are heated or cooled by hot or agéder that flows through embedded
pipes. The surrounding air is then heated or cbotavectively as it passes by the
conditioned surface. Radiant panel systems redgsseenergy than forced air

systems and require small water pipes rather duge lair ducts.

“! Interview with Roger Chang.
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Heat Transfer Management

In order to reduce the heating and cooling loadhermechanical systems, heat flow
through the building envelope is minimized. Thstfstrategy employed is adding
additional insulation to the exterior walls andftod wall section detail is below.
Insulation can be applied in sheets, such assitation, or broadcast as a foam or
cementitious material, depending upon the instaliatondition. Sheet insulation
can be applied to a historic material and laterawsd without causing damage
whereas foam and cememtitious insulation will bamith the material and be

difficult to remove.

Figure 117. Insulation Strategy: Envelope Insulatn.

Figure 118. Event Building north wall section detd showing insulation and replacement
window profile.
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Although a major sticking point for historic pregationists, the replacement of
poorly insulating single pane glass windows carstariially decrease the amount of
heat that is lost through the exterior walls. Tikiparticularly important in the event
space where the large windows constitute more lla#rof the exterior wall surface.
Newer windows use double glass panes, inert gastthambers, low-emissivity
coatings, and thermal breaks to achieve an insulatlue that is many times greater
than a thin, steel, single-pane-glass window Iik@se at the Dyers and Cleaners
Building. In order to replicate the appearancéhefhistoric windows from the
exterior, replacement windows could be fabricatethe same dimensions and
muntin spacing as the originals and the glass coelset toward the exterior side of

the frame to hide the additional thickness.

Figure 119. Insulation Strategy: Thermal Insulatirg Window Units.

Heat is lost when doors open and close, so eattteafew exterior doors has been

suited with an air lock double-door system. Tloeflof the air lock can also serve as
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a means of filtering debris and particulates framsmle before people enter the

buildings, thereby improving the indoor air quality

Figure 120. Insulation Strategy: Air Lock Entryways.

As discussed above, shading surfaces of the bgilsinl choosing reflective surfaces
can reduce the amount of heat absorbed. Thipecedly important at south facing
windows which are subject to direct sunlight thrdooigt most of the day. Solar heat
gain through the large windows along the southdaaa the Event Building is
mitigated by sunshades made of translucent phdeeglanels. The sunshades are
designed to block direct summer sun but permit émgte winter sun. Since the

windows are so tall, the sunshades do not blockwite the exterior.
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Figure 121. Solar Gain Management Strategy: High-missivity Roofing.

Figure 122. Solar Gain Management Strategy: Windovghading.
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7.3 Treatment of Existing Materials

New Uses for Old Elements

In the interests of both preserving the historlri@and minimizing resource
consumption, new uses were found for the majoffityjaterial being removed from
the buildings under this proposal. Most of thigcess material” comes from
Building E and from the existing partition wallside the Arts and Events Buildings.
The interior partition walls are made of terra aditock and plaster. The terra cotta

could be crushed and used to pave the paths betyeedan plots.

Figure 123. Material Strategy: Maximizing Material Reuse.

The materials comprising Building E were surveyed quantified. The 4,500

square feet of tan exterior face brick could beseelto pave the courtyard, fill in

gaps in the Event Building facade, and reconsthetetaining wall near the wind
turbines. The 9,000 square feet of interior wythiek could be crushed and used as
infill under the courtyard, which had previouslyelbeexcavated for the lower level of
Building E. The 775 square feet of glass blockidde used in the south facade of
the Event Building and for the bridge over the ttethat connects the event space to

the courtyard. The green and yellow terra cottd tites along the Georgia Avenue
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facade were most likely removed from the back sidie gable roof of the Event
Building. At present, the roof tiles are missingrh this side of the gable, and the
tiles above Building E appear to be of the sameamglecondition as those above

Building B. The roof tiles could simply be restdr® their original location.

There are a total of 60 windows at the site whicluld be replaced with thermal
insulating window units under this proposal. Thestng steel window frames could
be melted down and recast to create new grillworkte site, including drain covers,

transom panels, and the screen wall inside thematri

7.4 Integration of New Materials

Use of Salvaged and Rapidly Renewable Materials

New materials being incorporated into the propasallimited to interior partitions
and finish materials and the components of the Sldding at the rear of the site.
These can easily be made of either salvaged, etyot rapidly-renewable materials.
The shed building is wood, and although there isvood on site to reuse, wood
could be salvaged from another site in the areanybf the interior finish materials
are either wood, which could be bamboo or anotheidty-renewable species, or
resin panels. As shown in the previous chaptergtst wall of the event space is a

panel system that is made from bear grass thasisitc resin.
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Figure 124. Material Strategy: Salvaged and Recyetl Materials.

Reversible Interventions

One of the principles of the Secretary of the lotés Standards is that any
interventions should ideally be reversible so thatstoric building may be restored
to its condition prior to the addition of new ma&kr Given the finality of the
decision to demolish Building E, replace all of themdows, and recast the window

the frames for reuse, this proposal cannot honestiyegarded as reversible.

7.5 Improving Occupant Experience

Connection with the Outdoors

As mentioned above, the value of providing dayligiews, and natural ventilation
goes beyond the potential energy savings. Enabliiging occupants to connect
with the outdoors—that is, the sky, the sun, plainesh air, birds chirping—can

substantially improve the occupant experience.s phoposal provides building
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occupants with both a visible and audible connediiothe outdoors from inside and

physical access to usable outdoor spaces.
Connection with History

The linear spaces along the west side of both imgifdare dedicated as gallery space.
In addition to serving as a lobby/transition spaaes extensions of the portico/
threshold, the galleries can be used to tell tbeysif the building. One of the
conditions of the planning board’s approval of 20®6 SmithGroup proposal for the
site was that a permanent exhibit about Arthur bleaind the National Association

of Dyers and Cleaners be included in the new buijdfi The gallery spaces are sized
to accommodate both exhibits about history—HeatoenNADC, dry cleaning, the
buildings, and Silver Spring—and about the sitelg@nt identity. Works of art

made by users of the Cultural Center and informagioout their native cultures

could be shared and celebrated. As people ergdyuitdings, they would be oriented

to the palimpsest that defines this place.

7.6 Desiqgn for the Future

Flexibility

As mentioned at the end of Chapter 6, the propesi#dsigned to be flexible both
spatially and in terms of the materials used. Maihe spaces could be staged for
meetings and performances of varying sizes. Qesjaaces can be combined or spill

out into each other. Retractable partitions indlassrooms and art studios allow two

2 Montgomery Country Department of Park and Planmiegnorandum dated 14 Jul. 2009.
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spaces to become one. Both of those spaces dhowpnto the atrium, and both the

art studios and event space can spill out intacthetyard.

All interior partitions are designed to be modufegertions into the structural frame

so they could be reconfigured as needed in theduwtithout major demolition.

Operations and Maintenance

In order for sustainable building systems to béytedfective, building users must be
educated, trained, and reminded of how their astamtribute to making the

building work as designed. The installation of marng devices and regular audits
of building energy use and actual interior congii@re also necessary to ensure that

the design intentions are achieved.

Planning for Future Growth

In order to maintain the economic sustainabilityhd site in the future, a plan for
adding density to the site over time was developHus phased development plan
assumes that the need for additional program spaic@crease steadily over time
and that the owners of the New American Culturait€e presumably a non-profit
entity, would expand in phases due to the natufarafraising. The potential of this

proposal for immediate developer-financed develagmall be discussed below.

Note that the representation of new developmettigrtimeline is intended to convey
massing and scale only with some implication tleédrsshading would be integrated
into the facades. The images are not intendedneay a certain architectural style

or literal appearance.
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Figure 125. Timeline showing proposed phasing ofifure expansion.

After the current proposal is realized, the nexdgghin the development of the site
(“2020") would be to add a new building of a heigbtnpatible with the historic
buildings to the area occupied by the parking Tthe assumption is that increased
population density in Silver Spring and the WastongD.C. area will spur the
development of adequate public transportation systiat will negate the need for

using private cars to access the site.
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During the next phase (“2030”), the new buildinguibbe extended upward as a
tower in order to preserve the open, permeableesipaihe southeast quadrant. The
tower would be set back slightly from the existivage to preserve the datum
established by the roofs of the historic buildingsticipating this future vertical
expansion, the structure of the first new buildvaould be designed to accommodate

the tower.

Should development pressure ever reach a pointawrhamtaining open space is no
longer economically viable, a second building cdugderected along Philadelphia
Avenue (“2040”). The massing of the second bugdsdesigned to maintain solar
access to the south facade of the tower build@@gce taller buildings are constructed
at the rear of the site, the proposed wind turbwesld be located within a wind
shadow and no longer viable. Wind collection catleh be moved to the roofs of
the new buildings. The new buildings could alseehphotovoltaic panels integrated

into their facades and roofs.
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Chapter 8: Conclusions

8.1 Public Review

This thesis was presented for public review on Maver 16, 2009 at the School of

Architecture, Planning, and Preservation at thevehsity of Maryland.

Figure 126. Layout for the public presentation.

Overall, jury comments at the public review focusedssues of urban design,
program, and circulation in the design proposdieathan on the topic of this thesis.
The selection of a program for the building wasassary in order to thoroughly
develop this project, however, the design of a “Mawerican Cultural Center” could
be a thesis project in and of itself. The intemtid this thesis was to explore how
historic buildings (and really all existing buildjs) could be adapted to become tools

for the conservation of the environment rather thavironmental liabilities.

Given the intention to preserve the historic buigi, one juror questioned whether
the current extents of the Georgia Avenue facadaldhbe maintained, even if the
rest of Building E were demolished. The massinglists shown below document the
process of determining how much of the existinddigs to keep and where to add

new elements to the site. Based on those studiesjded that creating a visual and
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physical connection between the sidewalk and tletgard was fundamental to

expressing the courtyard as public space and wethgpwisitors to the new campus.

Figure 127. Documentation of massing exploratiomimodel form.
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One of the most interesting comments was offereflaggaret McFarland, the
director of the Real Estate Development prograns. McFarland stated that, in her
opinion, the design proposal had the potentiakimine a developable project in the
near future if the full density shown in the 2046dline image were built at once.
The idea was that income generated by the newrtmtisin could finance the
rehabilitation of the historic buildings. Afterf@low-up meeting with Ms.
McFarland, | explored the possibility of creatingigher density proposal that might
be economically viable for a developer while alsesprving the historic buildings

and their proposed sustainable interventions.

8.2 Potential for Private Development

Margaret McFarland’s comments expand the noticsustainability to include
economic sustainability and therefore warranteth&rrexploration. The revised
proposal below assumes that a new multi-familydesiial building would be
constructed at the rear of the site while the fidrthe site and the historic buildings

would be developed as previously described.

The SmithGroup proposal covers nearly the entteevgith a 9-story tower, providing
approximately 200 new dwelling units. Their propdscheme preserves only the
street facades of Buildings A and B while occupytingir entire footprint. A revised
site proposal which prioritizes sustainable develept and maintaining the historic
buildings is necessatrily limited to far fewer uni&ssuming that the SmithGroup
proposed height of nine stories maximizes the zprastriction, the new massing

scheme proposes two east-west bar buildings, edabrawarrow tower, connected by
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Figure 128. Proposal for sustainable high-densitsesidential development on the site.

a glass atrium. One goal of the new scheme isdaige solar access to as much of
the new building as possible and to avoid shadieghistoric buildings. Other goals
include maintaining a portion of the open spaceantaming the bioswale, and

providing limited visual access to the Metro.

This scheme provides space for 75 new dwellingsuriiteveloping the site in this
manner results in the loss of the garden plotsvaaizle access to sunlight at ground
level. Introducing a new building with a separnategram raises questions about the
relationship of the two elements to each otheratyalit ownership of the outdoor
spaces. Inthe end, both elements are compromiBeel lesson learned may be that

the proposal is not viable for private sector depeient if the goals of sustainable
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design and historic preservation are upheld. Hdgates that public sector

development may be required for this type of projec

8.3 Sustainable Design Legislation

Historic preservation legislation could potentiddly studied as a prototype for the
development of sustainable design legislation.hBaterests mandate public sector
involvement since they concern communal resouraddtze potential for either
shared benefits or shared losses. Neither inteogses with the short-term financial
incentives that would make it achievable throughkgte sector action alone.
Sustainability rating systems such as LEED prowide method of legislating a
baseline for environmental performance. HoweVehd ultimate goal is to find a
way to build that either has a net zero impactoneshow enriches the condition of
the natural environment, then the implementatiostafdards must constantly

evolve.

8.4 Reflections

Though it is very commonly used, the term “renawaltiis conspicuously absent

from the Secretary of the Interior's Standardstifier Treatment of Historic

Properties. The word “renovate” comes from tharn_ptefix re- meaning “again”

and the worchovaremeaning “to make new’® What the Standards recognize is that
attempting to make a historic building new agaitoimiss the point of preservation.
Buildings, like everything else, change over tirmed the evidence of time is what

makes a historic building significant. The powé&exwperiencing history through

*3The American Heritage Dictionary!@College Edition.
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buildings is that by occupying the same spaceda@oildng at the same objects we
start to understand how our ancestors felt andresqpeed the world. This allows us
to place ourselves in the context of human hiséony perhaps come to understand

ourselves and each other better.

The ability to relate to people who lived at diffat points in time from oneself is a
fundamental driving force behind the sustainabkgiemovement. If we consider
how our descendants will feel in the future and twhay will need to thrive, then the

mandate to develop a way of life that can be sosthon this planet is clear.

8.5 Sustaining the Dialoque

The exploration of how existing buildings of alpgs can be retrofitted to improve
environmental performance is ongoing. It requihescollaboration of many people
with a variety of expertise and new ideas. Foroa@ywho has read this thesis
document and would like to continue the conversafabease contact me at

saralangmead@gmail.com

-Sara Goldfarb Langmead, December 2009
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Aquifer

Bioswale

Character-Defining

Composting

Embodied Energy

Emissivity

Heat Island Effect

Integrity (historic)

Interpretive Period

Peak Direct Runoff

Vermicomposting

Glossary

Underground layer of porous sand or rock througkcivh
fresh water travels

Negative landform that retains stormwater for theppse
of natural filtration through plant and microbiaitian

Feature of a building that contributes to its histl
character

A controlled biological decomposition of organicstes
into a stable product that can be used as a natoifal
amendmerif

The amount of energy consumed to produce a product,
including the energy needed to mine or harvestrahtu
resources and raw materials and to manufacture and
transport finished materiéfs

The ratio of radiation intensity from a surfacehe
radiation intensity at the same wavelength fronteals
“*hody at the same temperature

Increased temperatures at ground level in develapsak
due to the absorption of solar radiation and sulsei
release of thermal radiation by objects of highriied mass
such as buildings and pavement

The ability of an object or material to expresshitstoric
significance in its present condition.

Limited period in history from which a building dees its
historic significance (e.g. the years when a fantostor-
ical figure lived there or when a notable eventuvced)

The volume of rainwater in excess of what the gdbcan
absorb during a storm event

The use of worms to ingest and metabolize orgaagtes
to reduce the overall volume and produce a staioléygct
that can be used as a natural soil amendment

* EPA website <http://www.epa.gov/greenhomes/Top@eeneTerms.htm>.

*® |bid.

6 The American Heritage Dictionary!@College Edition.
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