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INTRODUCTION

"We are ecologically interdependent with the whole of the natural environment; we
are socially, culturally, and economically interdependent with all of humanity;
Sustainability in the context of this interdependence, requires partnership, equity, and
balance among all parties."

Declaration of Interdependence for a Sustainable Future, UIA/AIA World Congress of
Architects, Chicago, 1993

Prior to the gem theary of medcine, it wasconsidered essertial to heakh to be exposedto fresh
air and daylight, for there waslittle else known to prevert infection or disease. In yeas
following, medcine beganto focus on increasngly sophisticatdtecmol ogy, abandoning
experiertial eviderce of the benefits of contactwith nature. As medcine and hospitals changedto
meetthis attitude shift, patierts becanefurther and further removedfrom the outdoors or any sign
of it. Asthe strengths and shortcomings of technology have beenreveakdin practice, we have
becane awarethatthere liesa necessary balance betweentechology and nature. Studies
conductedin the pag two decadeshave shown alink betweenpatiert recovery ratesarnd contact
with nature. As areallt, the medical community (along with the med cal insurance community) is
experiercing a shift towards balance betweentecmology and nature, wegernand eagern
medcine, aggressive medcal treaments and holistic treamert.

Thisis achange that parallels that of the desgn and construction of buildings. Architectsare
coming back to anidedogical middle ground between advancedtechology and tradtional
systems For mary yeas, architects have relied on mecdharical systemsto solve the indoor
ernvironmertal and energy use problemsthat their aeghetically certereddedgns creaed. Asa
culture, we are coming face to face with the limitations of the technology that we have placedso
much faith in. We are finding a needfor using that technology appropriately, and in away that
supports dedgn thatis wisely collaborative with the laws of nature. Rather thansugged that we
return to a primitive state, this shift suggeds that we take inspiration from nature's desgn to use
technology wisely to support dedgn informedby thousands of yearsof experiernce.

It isessertial to keepin mind that sustainal e architectureis no diff erert, in theary, from
intelligent architecture. The challenge of building with minimal impact on resourcesprovides
architects with an opportunity to redrecttheir focus on elegartly simple desgn solutions,
regonsiveto site, climat, and culture.

WHY ARE WE CONCERNED ABOUT BUILDINGS AND ENVIRONMENTAL
IMPACT?

According to the US GreenBuilding Council, commerdal, institutional and resgdertial buildings
and operatons accaunt for 30-40% of total energy use, 50-60% of total electricity use, 35-40% of
municipal solid wage, 25-30% of wood and raw materials use, and 25% of water consumption.
Sincebuildings represen such alarge part of the consumption of earth's resources anenormous




opportunity for significartly reducing our ervironmertal impactliesin our ahility to optimizethe
erergy and resource efficiency of the buildings we live and work in.

In the United Stateswe spend, on average, 90% of our timeindoors. It follows naturally that we
would wart to make those spacescomfortalde and healthy placesto live, providing us with a
connection to the outdoors whenwe areunalde to be out init. In the energy crisis of the 1970's,
mary architects and enginees repondedto the needto reduce fl ows of energy (in the form of
hea) in and out of buildings by dramatcally reducing window area, and effectively closing off
any connecfon to daylight, views, or other source of natural diurnal rhythm. We havelearred
that shutting out daylight increagsthe lighting load of a building and balancesout any benrefit
derivedfromincreagdheaing loadin winteror cooling loadin summerthat might have reaulted
from awindow's thermal passage.

For someit is helpful to imagne the sum of resourcesavailabe on the Earth, in the form of
materials, solar erergy, wind and water. These are all reourcesthat we harness for our use. By
imag ning the sum of those resourcesthat exist on asingle building site,a desgner canimagne
what amount of materials, energy, and wase are appropriate for use.

When considering energy, thisis calleda'solar budget or 'energy budget' You candetermine the
total amaunt of sunlight availabe on a site that canbe translated by current photovoltaic
technology into usabe erergy using thatlight. Once you know how much erergy is availableto
thatsite, you thenhave a guideline for the max mum amount of energy you should desgn your
systemto use. For alibrary'slevel of energy consumption, thisistypically not thatgreata
challenge. The next stepwould be to consider the feashility of actually harnessing solar power
for the building's use, whether anonsite renewahle source or through a greenenergy program
offeredby utilities

Figure 1: Wind, Water and Solar Budget




A dedgn team could also creat anerergy budget based upon the amount of wind that travels
acress asite. Wind strong enough for effecive power gereraton isn't asuniversal asthe
practicality of solar Bbut for a particularly windy site,it would be worth a study to determine the
amaunt of erergy that could be gathered using that renewahle source.

In addition to erergy budgets, desgn teamsinteregedin creating a building that does't use more
thanits shareof water could calculate the amount of waterthatfalls or flows through asite. This
ismore challenging in some areasof Californiathanin othersbbut atthe very leas, it createsan
awareress of the disparity betweenavailal e resourcesand those that are plamedfor use. For
furtherideasabout strategesfor making the beg use of available water, readthe secion on water
efficiency (Secton 6.2) below.

This resource budgeting givesdedgn teansa good tool for gauging the relative impact of their
desgn compared against atree,for example, which is not capah e of using resourcesbeyond what
fallsdirecty upon it or underit.

WHY SHOULD LIBRARIES BE SUSTAINABLE BUILDINGS?

As Winston Churchill once said, "we shape our buildings and thereafter they shape us." Libraries
serve assymbols of the attitudesand valuesof their creators and canserve to extend those
attitudesand valuesto future generations of occuparts ard visitors. Communitieswith the
opportunity to build a new library or update an existing library should prioritize sustainabe
desgn measires Sustainably desgnedlibrarieswould be built to lag, to flexibly regpond to
changing functional demards, to provide anernvironment thatisinspiring and safe, aswell asto
perform effi ciertly, providing great fi nancial value to the community that supportedits creaton.

Aswe cometo learn more about the psycho-physiological effects that buildings canhave upon us,
the importance of the health of librariesbecamesever clearer Numeraous studieshave shown that
strategeswe use to reduce a building's environmertal impacthave arcillary benefits for improved
occupart heath and erergy effi ciercy.

The architectural firm Heschong Mahone conducted a study of the effect of daylighting on studert
performarce ard found that students who took their lessons in classrooms with more natural light
scoredasmuch as25 percert higher on standard zedtests than other studerts in the same school
district. In herressachinto the connecton betweengreenbuilding strategesand occupart well-
being, Judith Heemwagen PhD hasfound that, "much of the greenbuilding literaure focuseson
air quality and physical heakh, therehy ignoring the other dimensions thatareequally as
importart. Ironically, many of the prominert featuresof greenbuildings arelikely to have their
greaed impacton cognitive and psychosocial well-being. For instance, contactwith nature and
sunlight peretration hasbeenfound to erhance emdional functioning. Pasitive emdions, in turn,
areassociated with creatvity and cognitive "flow," a state of high tak engagemert."

Giventhatthereis evidence to demonstrate a connecton betweengreenbuilding strategesand
occupart cognitive performarce, library desgnersshould be conscious of the opportunities
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inheren in those strategesfor creating a quality space for occuparts atthe sametime as
delivering a building optimizedfor resource and erergy efficiercy.

Whether anhistoric renovation, anadagtive reuse, or new construction, alibrary thatis built with
theintert to limit its impactupon the ervironment and community canserve to mark thistime
whenour ways of thinking about resourcesarechanging, muchin the way librarieshave always
servedaslandmarks in their communities

UNDERSTANDING SUSTAINABLE DESIGN IN THE LARGER CONTEXT

Historically, sustainahility hasreferredto that which is ecanomically sustainabe. In the pag
severaldecades further focus hasbeenplacedon environmertal and social agects of
sustainahility. Severaltheaieshave beendevelopedto explain how caring for all threeagpect
will be essertial for our survival.

The Triple Bottom Line

The triple bottom line encouragesorgan zations to broadenthe focus of their goal setting and self-
evaluation to include not only ecanomic value but also social and environmertal value Bard
impact The threeparts represen society, the economy and the ervironmert. SustainAbility's
John Elkington writesthat, "Scciety depends on the ecanomy - and the ecanomy depends on the
global ecasystem, whose heath represerts the ultimate bottom line. Thethree linesare not stalle;
they arein constart fl ux, due to social, political, ecanomic, and ervironmertal pressures cycles
ard conflicts."

The ideaof the threeintersecting spheresof Economy, Environment and Sccial Equity is not
unigueto asingle thearist. Many individuals have created variations on this same theme -
perhaps asign of its usefulness asavisual. By pursuing strategesthat achieve positive reallts for
all threeof the spheres anorganizaion canoptimizeits overal benefit.

One organization that hasusedthis model aspart of their purchasng policy is College Housing
Northweg. They call the three intersecing spheresthe sustainahility nexus, and prioritize
purchadng products and servicesthat provide for the greaed interscton of the three spheresof
concern
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Figures 2 and 3: Overlapping spheres of economic, environmental and social sustainability. In
the figure on the left, the action represented by the darkest area does not show significant
consideration of all spheres. In the figure on the right, the action taken has met the needs of
much of each sphere, representing a more sustainable choice. A completely sustainable action
would appear as a single sphere, with all needs being met equally.

The Natural Step

The Natural Stepbeganwith a Swed sh Oncologist, who had noticedrising carcer ratesin
children, who do not display lifestyle factors that typicadly cawse cancer. He took thisto mean
that more thanlikely the cawsesof these carcerswere not linkedto lifestyle but rather to
environmertal facbors that he discovered such asatmospheric ard indoor environmental toxicity,
and bioaccumulation of toxic matrials suchasDDT and PCBOsn motherOsnilk.

He deweloped, along with about 50 other Europeanscientists, the four systemconditions, a set of
conditions outside of whichwe will not be able to sustain ourselvesasa species

The four system conditions:

Substancesfrom the Earth's crust must not systematically increa® in the biosphere
Substancesproduced by society must not systematically increag in nature.

The physical basis for the productivity and diverdty of nature must not be systematcally
deteriorated

¥ Thereneedsto be fair ard efficiert use of resourceswith repectto meeing humanneeds.

The Natural Stepis abig picture theary of principle ratherthandetail. Rater thanproviding a
prescriptive approach, it providesa compass for decision-making. To learnmore about the
Natural Step, visit the Natural Step US's welsite at www.tns.org.
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McDonough Braungart Design Chemistry

The McDonough Braungart Desgn Chemistry, or MBDC, developedby Architect William
McDonough and GermanChemist, Michael Braungart, describessustainahility, similarly to the
Triple Bottom line, asbeing mace up of abalance of threeconsideratons; ecdogy, equity, and
ecanomy. Whentoo much attertion is focused on one part of the triangle, the othersbecane
imbalanced In anidealsituation, all threeareaswould be consideredwith equal weight.

McDonough and Braungart have spert much of their timetrying to help the dedgn industry
trarsform its thinking to setting its sights on OeceeffectivenessOasopposedto efficiercy. When
we de<ribe a systemasefficient, we are focusing on avoideddamage. Eco-effecivernessis not
merely the avoidance of negative change, but creating positive change and effectthrough desgn.
McDonough aks: "How's your relationship with your spouse?Sustainabe?Oh, I'm sorry! |
would hope the arswer wasat |eag sustaining, better yet would be regorative!"

The McDonough-Braungart Desgn Chemistry describes five steps to Eco-Eff ectiveness to help
the markettransition from its currernt unsustainabl e practicesto onesthat aresustainable and
regererative Btaking into accaunt that the change camot happenovernight. In orderto be
ecaomically viabe, asignificart change in desgn or practce must be underdanding of the
limitations imposed upon the organi zation seeking to make the change. If agroup were to set out
to desgn a completely sustainab e building right away, it would be impossible, due to the reg of
the supporting markets/industriesnot being preparedyet to offer products produced ertirely
sustainably. Somuch of the success of abuilding's effort to be sustainable is dependent upon the
trarsformation of the marketplaceto one wheresustainable products are availabe. The MBDC is
one of anumber of initiativesseekng to close the gap betweendesgn and product sustainahility B
betweenthe consumers ard the producersof goods ard services

Economy, Community, Environmert: without considering the succes of all three,we will not
succeedn sustaining ourselves At abuilding level, what doesthis mear®?

INTRODUCTION TO THE USGBC

The US Green Building Council is anational non-profit organization, foundedin 1993, to
promote "the desgn, construction, and operation of buildings thatareervironmenrtally
regonsible, profitabe, and heathy placesto live and work." The USGBC is concernedwith
educatng the public about greenbuilding, and with creating a standard for measuring a building's
greemess. Beforethe USGBC, and without a consistert mears of measurement, the potertial for
greerwashing wasgreat [Greenwashing isthe pracice of covering up agecs of a product or
senvicethatis unsustainabe, by distracing consumerswith a claim thatit hassome attribute that
iservironmentally preferade] Many could claim that they hada greenbuilding, and there was
no systemin place for one to measire that claim.

In 1995, the USGBC beganto develop the LEED? rating systemasa regponse to the needfor
defining whata greenbuilding is, and asa means for design teamsto determine sustainabe
desgn goals, detemmine strategesfor meetng those goals, and to track progress and success




against those goals. Soit offers adefinition of successful reurce ard erergy efficient desgn, as
well aspushing dedgnersto raise the bar on their own work.

Prior to LEED? 'srelease, therewere other systemsin placefor measiring abuilding's
environmertal performarce, including BREEAM in the UK, and BEPAC in Carada; but none
were basedon building standards already in usein the United States  So, asthe mary creabrs of
LEED? began theykept in mind the importance of creaing a system that appliesequally to all
states and using standards already in use by the construction industry, in orderto reduce the
burden of documertation.

LEED? iscurrertly initssecand verson, Verdon 1.0 being the Pilot verson under which only
12 projects were cerified The pilot project helpedthe program administrators idertify the
weaknessesof the system in orderto make improvements for Version 2.0. LEED?* verdon2.0is
intenrdedfor use by new commercial, institutional, or high-rise reddertial projects only. Future
verdgons will have more broad applicalility to Tenart Improvemert and Existing Building
projects, with Version 3.0 articipatedfor release in 2005.

Site, Water, Energy, Materials, and Indoor Environmertal Quality. These are the five impact
cakegoriesthe LEED? credtsare organizedunder. Thisis not to sugged thatthes areasare
unrelated, or that some credts do not impact more than one category, but rather thatthey canbe
principally connectedto one or another most simply, because of it's place in the dedgn process,
regulatory context, or the standards that arereferencedto documert the credt.

There areatotal of 69 points availale, 64 of which fall underthe fiveimpactareas Four of the
otherfive points are availal e to projects that can demonstrate that they have innovated outside
the rating systems criteria. And the lag point is available by having anindividual on the desgn
teamwho is certifiedto bea LEED? accredted professional, having passedthe exam proving
proficiency with all apects of applying the rating system.

Points Section
14 Sustainable sites
5 Water efficiency
17 Energy and atmosphere
13 Materials and resources
15 Indoor environmental quality
64 Total
4 Design Process and Innovation
1 LEED Accredited Professional
69 Total points available
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In addition to the 69 points, there are seven prerequisites without which a project camot be
cerified Measireswereidentifiedasprereqiisitesthat wereso fundamertal to greenbuilding
thatthe creabrs of LEED? felt themto be inalienalde qualitiesof abuilding desgnedto be
erergy and resource efficient.

The points that a project earns determine whatlevel rating it receves The four levelsare
cerified silver,gold and platinum. The lowed possible score thata projectcanreceive and be
cerifiedis 26, whichisless thanhalf the total number of points availade. The LEED? Version
2.0 Rating Systemtext is available for downloadfrom: www.leeduilding.org®

LEED? Certified 26 32 points
Silver Level 33 D38 points
Gold Level 39 B51 points
Platinum Level 52 + points

AREAS OF IMPACT

Sustainable Sites

In mary cases asite hasalread/ beenselectedfor a building before the desgn team is assemided
The library staff may not have the input of architectsin the selecion proces. In fact, in mary
ca®s thelibrary staff may have no input in the site selecion proces either. It is asesserntial to
selectanappropriate site for construction, asit isto treat that site with care oncedesgn and
construction begn. LEED? considersnot only ervironmertal, but community and ecanomic
concerrsin credting a building with awisely selecied site.

The USGBC hasascribed value to eliminating sitesfrom consideration that are of ervironmental
value greater thanthe building that would fill it. They have also prioritizedthe selection of sites
which would encourage alterrative transportation modes, or that would fill in unusedurban space
(taking pressure off of undevelopedland without existing infrastructure), or that would utilizeand
regoreland thatis labeled a brownfield for contamination.

For more detail on site selecion, see CBite Sekecion for LibrariesOon the Libris Desgn welbsite at
www.librisdesgn.org.

LEED? givescredt to projects that not only do not harm the land they res on, but which
actually make improvemerts to water, soil, and habitat. There aremany simple things thatyou
cando with your library desgn to improve its site. You will see that someof the strategesthat
arise are onesthat are bereficial to other areasof impaa (water, energy, materials, and indoor
ernvironmertal quality)

'*LEED™ is a registered trademark of the USGBC




6.1.1 Strategies

Alternativetransportation - A library canencourage the use of alternative transportation modes
by providing facilitiesfor bicyclists to store bicyclessafely and to shower/change oncethey arrive
towork. The facility canencourage the use of alternative fuel vehiclesby providing electric car
rechargng stations. The City of Sarta Monica, by providing freepublic acessto rechargng
stations around the city, hascreatd the opportunity for peaple to make that choice asa consumer.
Librariescanalso limit auomobile use by reducing availalde parking, and providing preferred
parking for campools and vanpools.

Reducing directsite impact B Maximize open spaceon the site, regoring asmuch of that open
spaceto native vegetation and potertial hahitataspossible. During construction, the contraciors
canlimit their stagng areasto areasclose to the actual building footprint to limit compacion.

Microclimate B Limit libraries impacton the microclimate by reducing the amount of heat
absorbing and rad ating materials on the site and on the roof. Try to pave aslittle aspossible,ard
to shade asmuch of the paved areaaspossible. Parking canbe put underground or mack a
pervious surface that canabsorb storm water and retain little heat A strategy that canreduce roof
temperaturesand reduce the necessity of handling and treatng storm water runoff isthe use of a
vegetatedroof, or greenroof. Thistype of roofing canalso provide benefits to building users
whenit istreakedasa public greenspace

Storm water DPWhena building is placedon asite, more water runs off that area of land than
would have previously. In astate where wateris a predous resource, consider storing that water
for usein landscapng, mechanical systems, or in the flushing of toilets, wherepotal e waterisn't
required This canreduce water consumption aswell, relating to the following area of impact,
water efficiency.

Figure 4: Collection, Storage, and Reuse of Storm water
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Night sky D polluting the night sky with excesive exterior lighting and poor control over interior
lights canreault in the disturbance of nocturnal an mal hakitat surrounding the building, and can
disturb neighbors, and cancontribute to alarger area problemof anight sky thatis orange instead
of starry.

Water Efficiency

Californians are remindedregularly of the precious nature of water asaresource. Water hasa
more political history in Californiathanin just about any other state. Citiessuch asLos Angeles
and SanDiego owe their existenceto the political and business deaings of afew in the early days
with avery specific agenda for developmernt of citiesand agiculturein this state, which could not
sustain itself without the infragtructure setin mation nearly a certury ago. The droughts that
Californians economizethrough, remind us thatinfragructure canonly go so far to serve a
growing population in adesert

Like erergy crises water shortagesalso remind us of the importance of conservation and wise
use. Strateg esfor reducing consumption of potatde water are not unfamiliarto most Californiars;
but perhaps mary do not reaize, within the requlatory context of a drought, that conservation
doea't necesarily require sacrffice of quality of life.

6.2.1 Strategies

Landscape - One of the facets of abuilding that canconsume enormous quartitiesof water isthe
landscape. Many public ertitiesareset on having the convertional institutional appearare of a
lawn with non-native shrubs. The berefits of using drought-tolerart native specieshave begun to
revealthemselvesthrough the popularity of xeriscagng Blandscagng with plarts that areadapted
to their environment without the needof muchirrigation, ped control, or mainterance. By
selecting drought-tolerart plarts, a desgner opens up the possibility of using recapuredsite water
for irrigation, evenin anarid climate with little amual rainfall. By recapguring site water with an
efficiert irrigation system;the use of potale water canbe entirely eliminatedfor lardscape
purposes

Effi cient fixturesBWhile not aceptalde in somecities alternative plumbing fixtureslike
waterless urinals candramatically reduce consumption ratesfor public buildings. Waterless
urinals also require less plumbing, and less maintenance, which canreducefirst cost ard life cycle
cost for owners. Sersor faucets and gray water plumbing systemscanreduce consumption as
well.

Alternative wastewaer treamentB®Look into living machne tecmology aswell asconstructed
wetlands, for treaing the building's wadewater on site. Municipalitiescanconsidertreaing the
facility's gray water through reuse at one level, or have ademonstration systemfor sewage wade
like the city of Arcata, CA.

All of thes strategescanbe utilizedwhile not requiring building usersto alter their behavior. In
some cags aswith the native landscape, the strategescanserve to educate the community and
connectthe occuparnts with their immedate bioregon.
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Energy and Atmosphere

Energy efficiercy is oftenplacedasthe top priority for those considering greering their building
or product, because of the broadrange of impacts that energy production hason the ervironmert,
ecanomy ard global social equity. Because of the Carbon Dioxide (CO2) producedin the
production of energy in coal power plarts, and the toxic wade generated by nuclearpower, power
production is namedasone of the greateg pollutersof our atmosphere and biosphere,contributing
greaty to global warmming, water pollution, and humantoxicity. Thisisincredbly importart once
you realze thatthisis animpactthat goesfar beyond the user and could have implicaions for
culturescompletely unassociated with its cause.

In addition to CO? emissions, thereare the issuesof di minishing fossil fuel resources ard the
impacts associated with the extraction, delivery, and procesing of those resources The USGBC
promotesnot only reducing a building's dependence upon erergy, but in improving the sourcesof
what erergy it doesconsume. LEED? promotesthe use of onsite altermative energy sourcesas
well asthe brokering for green power to use for the building Boptions availabe to a deregulated
market such asCalifornias.

In addition to erergy use, thissection of LEED? is concerredwith reducing the use of Ozone
Depdeting Materialsin the HVAC&R systemsof buildings, and with setting in place a
commissioning planto ersure that the building and its systemsfunction asinterdedin desgn.
For more about commissioning, seethe Bonneville Power Administration's Building
Commissioning Guidelinesat www.bpa.gov.

Title 24 - Because LEED® measiresenergy performance using the Energy Cost Budget method
arnd ASHRAE/IESNA Standard 90.1-1999, which comparesa dedgn case against abas cas,
mary Californians werecomplaining thatthey were at a point disadvartage. The state's Title 24 B
2001, which creaesa particularly high base case, could make it more challenging to achieve the
energy savings thancould be achievedin other areasof the country. There hasbeenan
amermert maceto LEED? Verdon 2.0 that helpsto interpolate Title 24 results with those of
ASHRAE.

6.3.1 Strategies

Thereis animportart relationship betweenthe strateg es that areeffective in reducing the energy
consumption of a building and onesthat will be effective in improving the Indoor Environmertal
Quality. It will beimportart to not compromise daylight and views for lessened solar gain. In
mary cagsthere arestrateg esthat canoptimize both energy and environmert.

Envelope Desgn B Rater thanseeking to simply reduceglazing area, think about desgning your
glass to make maxmum use of the type of light and solar gain you wart to benefit from ard
eliminate that which you do not wart. In the cas of the Phoenix Certral Library, this consisted
of having glazing only on the North and Sauth sidesof the building, eliminating the deleterious
effects of the extremely powerful rays of low sun at sunrise ard sunset. There areexterior
shadng devicesto ward off direct rays, to diffuse daylight, to bring light further into the interior,
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while maintaining any thermal gain from the mass of the shading deviceson the exterior of the
building, effectively keepng the re-radation of that heat away from the interior.

Heating, Ventlation, and Air Conditioning b Strategesthat reduce energy use of mecharnical
systemscanbe passive Busing effective envelope dedgn natural vertilation strategesin the
desgn of spacesbaswell asactve Brelying on developing technol ogiessuch asunderfl oor air or
displacemenvertilation. Dueto the specific environmertal parametersthata library environmert
must maintain in order to sustain the physical condition of the books, relying ertirely on natural
vertilation strategesmight be viabein only afew select ervironmerts with steady temperaures
thatwouldn't threatenthe librarystreasires If natural vertilation isruledout, considerthe
feashility of using the physicsof the stack effect (where hot air rises pulling cool air upward) in
favor of drawing cool air through the space more easly. This strategy would be most viablein
concertwith adisplacanert vertilation systemthat relieson creatng layers of temperaturein a
spacewith very low velocitiesof air being pushedby the mechanical system. Thistype of
vertilation also gereraesvery little stirring of particulate matter,lowering the amaunt of airborne
dust. Thisstrategy would be very muchin line with athermaly comfortabe ervironmert aswell
asan effectvely vertilated space, two concerns for Indoor Air Quality.

E— S
5
L%«/f %Ff

T J1

= ——

Figure 5: Displacement Ventilation makes best use of zones of use in a space, placing the fresh
air where it is needed, near the occupants — using the natural stratification of air temperatures to
its advantage.

Water Heating B For a building type such asallibrary with relatively low demard for hot water,
the use of solar water heatrscould be of tremendous life cycle cost berefit. If the facility isto be
constructedin anarea with area®nabe amaunt of sunshine, this strategy should be studiedfor
feashility. Also considerthe life cycle cost feashility of anon-demand water heating system
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6.4

which doea't require any energy use during timeswhen hot water is not being used A regular
tark heakr costs more to operak sinceyou are maintaining the temperature of anertire tark of
water, whether or not thereis demand for it. Heatedwater canalso be consideredfor anHVAC
strategy of using radant heaing through plumbed slabfl oors.

Lighting B Daylighting is a passive strategy which canimprove the indoor ervironmertal quality
of alibrary Bbut it is a meadure which will not reapenergy savings unless thereis a daylight
sensor to control the lightsin day lit spaces Using photosersorsin day lit spacesto control
dimmabe ballags will allow a system to work without being acively operatedby occuparts. The
importance of dimmable ballagsisin the way that the systemoperateson a cloudy day. Without
dimming, lights might go off and thenon and then off and on again in regponse to changesin light
level. With dimming lights, the change would still bein regponseto ambert light levels, but it
would be subtle and not distracing to occuparts, aswell asconsuming less erergy in the turning
off and on.

Materials

Did you know thatfor every 10 |b. laptop made, the amount of wage createdin its construction
totals 40,000 Ibs. (20 tons)? The materials we buy canbe much more thanthey seem

Every matrial thatis usedin the construction of abuilding hasahistory. Armedwith some
knowledge about what materials are the most consumptive overtheir life cycles consumerscan
make wise choicesthat caninfl uence the markets to change to suit their preferernces

6.4.1 What makes a building material Green?

There areanumber of differert lists of criteriato define whether a building material is preferabe
ervironmertally. Ultimatly, after consulting these lists to seewhat sorts of consideratons need
to betakeninto accaunt, it is up to the consumer to define what their valuestell them is most
importart. Water effi ciercy islikely to be far moreimportant to someme living in the desert than
to someme living in a water rich ervironmert. It will be importart too for you to hearwhy
different groups place priority on differert criteria before you choose whatis the most significart
for you.

Same of the most common agpects of a product's environmertal performance that are considered
by consumersinclude:

Energy efficient and with low embodied erergy

Made of renewable matrials

Made of post-consumerrecycled magrials

Made of post-industrial recycled matrials

Made of cerified wood

Healthy for indoor air Blow voc

Healthy for the atmaspherebno CFCsor HCFCsusedin marufacturing
Non-toxic in use, production, or aterd of useful life

Made of salvaged matrials

Recyclabe atend of useful life

KK KK KK KKK K
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¥ Simpletoinstall without dangerous achesves etc.
¥ Made nea to the building site Blow transportation impacts
¥ Efficient/resourceful/reusabl e packagng

One of the most significart barriers to successfully building greenisto not have acessto
accuate environmertal product data. It isadangerous problemfor consumersand specifiers
The consumer hasto be incredbly sawy to differertiate alegtimately healthy product from that
whichis merely greerwashed Many "greeri’ products hang their hat on single attribute
ernvironmertal claims, like, "contains 10% recycled material," or "mace with wood from
sustainably maragedforeds." A word to the wise: If a product 'contains' 10% recycled material,
that mears that one of the materials that make up the product could be 10% recycled, and there
could be aslittle asless than 1% recycled contert in the total product. Be awarethat mary
marufacturerswill attemp to skew the perceptions of consumersaslong asthere arerit simpler
ways to identify the environmertal impactof a product.

There areafew laws to protect consumers The Federal Trade Commission hasruledthat
marufacturerscanmake only one ervironmertal product claim. If they make more thanone
claim, they have to be able to backthat up with third-party verified evidencethattheir claimis
legtimat. You canreadmore about these protections at www.sustainab eproducts.com.

There area number of groups thatare trying to promote the use of Life Cycle Assessmert (LCA)
to evaluate the ervironmental impact of products. LCA looks atthe impactof a product through
its ertirelife cycle, from crade to grave, and gereratesascore (for lack of abetter word) to show
that product's performance against a seriesof criterialike ozone depetion or toxicity. The US
goverrmert hasinvededa consideralde amount of funding in the developmernt of anLCA tooal,
called BEES, dedgned specifically for the US building matrials market. To learn more about
LCA, visit www.sppcoalition.org, or www.lcacenter.org

6.4.2 Simplification of systems and Reduction of Use

Whatisthe most sustainable material? Pehapsit isthe material thatis never used

When considering whether a building should be of new construction or arenovation project, keep
in mind that for every material that canbe simply reused, the impact associated with its
extraction, marufacture, delivery, installation, and evertual disposal areeliminated In addition,
simplifying systemsthat areeither unnecesary or redundant canboth lower first cost and
ernvironmertal impact For example,if aconcrete slabfloor is already being poured B consider
the possibility of a stained and sealed concrete floor being anaccepab e finish, ratherthanadding
all of the various materials associated with a carpetor tile system.

6.4.3 LEED? Materials Credits

LEED? givescredt to projects that show that they have reducedthe resource consumption of the
building by specifying products that arerenewale, recycled, salvaged, cerified wood, or thatare
low-emitting materials. Thisimpactcaiegory of LEED? also is concernedwith aporopriate
wage management during construction of the building and during operation of the building. By
putting anadvancedplaninto placefor the effective recycling and salvage of building matrials
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6.5

during construction, projects canreduce signifi cartly the burden placedon landfills, aswell as
reducing the demard for raw materials for use in new materials.

Checkthe "Further Information” page for links to additional sourcesof information about green
building materials.

Indoor Environmental Quality

This agect of greenbuilding is one thatisinfluencednot only by the science of physiological
regponse to environmertal facbors, but also our psychol ogical regponse Brecognizing the link
betweenthe physical and emdional. Studieshave shown that peopleOpsycho-physiological
regponse to a natural environmert is conducive to improvedabhility to focus, to be productive, to
maintain heath and to heal.

"We need to create environments that sustain all life — including humans and
their seemingly unique aesthetic, physiological, psychological, and spiritual
needs. Aesthetics, beauty, health, well-being, and quality of life are as
important to sustainable design as are reducing waste, energy consumption,
and environmental impacts."

Mary Guzowski, from Daylighting for Sustainable Design

Anindoor ervironmert thatis not only safe, but heakhy and inspiring for occuparts will take
several ervironmertal factors into consideraton: fresh air, light, views or connection to the
outdoors, thermal comfort, and the ahility of the occupant to control their ervironmert. Asa
building type, librarieshave no intrinsic limitation to achieving ary of the above goals. Not only
that, but librariesarean apt opportunity for providing arich indoor ervironmert thatisinviting,
safe,and conducive to concertration.

Several cageshave shown that by providing occuparts of a building with a heakhy indoor
ernvironmert, building ownerscanactually reducetheir risk of liahility, reduce abserteeism and
improve worker productivity. Sick Building Syndrome, multiple chemical sersitivity, and
ledgonnaire's disea® have beenbrought to public attertion in the pag several years In some
ca®s individuals have hadto abandon homeswheremold sporesin the building matrials were
threakenng their health. The US Environmental Protection Agercy lost a $1 million lawsuit over
empdoyeeswith sick building syndromeand multiple chemical sersitivity caused by the work
environmert in their new offi cesin Washington DC. These cases and the studiesby Judith
Heerwagen mertionedearier, arecauwsing pegple to take notice of the importance of indoor air
quality.

So what are some steps that can be taken to improve the indoor air quality of a library?

Make sure that the effective delivery of fresh air isa priority to the desgn team. Thisisessertial,
but will not in and of itself create a heathy ervironmert. |f matrials have beenseleciedfor the
interiors that offgasdangerous chemicals, thenthe movemert of air maynot be erough.
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Y ou must also be sure to isolate any sourcesof chemicals that could be hazadous to occuparts.
Thisincludesseparaing copiersinto spacesthat canbe properly vertilated so that the ozone from
the copiersdoesnot affectthe ertire library. Thiswill also include keepng the pollutarts from
the strees, sidewalks, and parking lots out of the library by having effective walk-off mat at all
main ertryways.

In any public space,the mechanical system camot regpond to increasng occuparcy rates without
having some means for feecback By providing CO? sensorsin all occupied spaces the
mecharical systemcan"know" whenthere aremore people needng more fresh air in a space and
regpond by increasng the rate of outside air into the ventilation.

reflective glass

exterior shading devices

nternal blinds

Figure 6: Exterior and Interior shading devices to optimize daylighting

In addition to these health and safety concerns, thereare psycho-physiological needs for daylight
and views asa mears for connecting to the outdoors and our interral clock thatrelieson cues
from the ervironmert. These are needs that hadn't been takenseriously until the research of
Roger Ulrich ard othershasshown their importanceto our heakh and productivity. Thisis
resarchthatis still being deeened and auherticated, and is consideredby some skepticsto be
soft science. Whether validated by hard science or not, we all have anintuitive sernse for the
difference betweena spacethat heak ard inspiresus and a spacethat distract us or makesus feel
uncomfortable. The qualitiesof those spacesthat work for us will continue to revealthemselves
aswe invedigate the spaceswe live and work in.

INTEGRATED DESIGN TEAM APPROACH

Albert Einstein once said that one couldnOtreate a solution with the same thinking that creaed
the problem. Y ou have to imagne a new proces, a new approach Bonly then caninnovation find
itsvoice. In the world of the desgn and construction of buildings, thereis certainly a "way" of
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doing things that hasstayedtoo long asa gued. At this gathering of professionalsthatisadedgn
team eachperson is a wallfl ower, standing at the edge of the room, doing their own thing. When
membersof ateam arerit communicaing, thereis no room for helping one another think through

aconcep, thereislittle of the freeexchange of ideasthat constitutescreatvity.

Many in the dedgn profession atemping to change their practicesto be more sustainable are
looking to deepenthe partnerships of desgn teammembers opening up the chamels of
communicafion early on, ensuring thatall stakeholdersin the end product have the opportunity to
influencethe project There area number of pracicesthat help teansachieve this. One of the
most effective meansisthe EcoCharrette. The AIA haswrittena definitive guide to the
EcoCharrette, but it may end up being an expression of the desgn team, the end user, the client,
or eventhe community. The Charrette hasalong history in architecture Dan energetic exchange
of dedgn ideagsolutions, consisting of drawings, discussions, brainstorms, ard setting of goals.
The EcoCharrette takesthat concept and putsit to work asa mears for setting a prececent for a
projectbso that all stakeholdersareusing the same compass to guide their work, and so that goals
aresetand clearly stated. EcoCharrettesare anopportunity to educate, to inspire, ard to innovate
solutions.

You cancontactyour local offi ce of the American Institute of Architectsto geta copy of the AIA
guidelines for plaming and running an EcoCharette: Environmental Desgn Charrette
Workbook, AIA Press, 1996.

The reason for emphaszing the EcoCharrette hereis to advocate their use, certainly, but also asa
metaphor for the integrated desgn team in which all team members are partnering together in the
solution. Whether or not your projectchoosesto use the EcoCharrette asatool, therecanbe a
partnering of individual groups with anopencallaborative approach The sorts of people that
should be involvedin this process include: the owner, the occupart, the architect, the engineers
the landscape architect, the contractor, city or county represertatives and evengroups like public
utilitieswho oftenhave incertivesfor greenbuilding strateges
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8.1

CASE STUDIES

Phoenix Central Library; Phoenix, Arizona
Architect Will Bruder, DWL Architecture
Completed 1995

The Phoerix Certral Library is locatd in downtown Phoerix, and is constructed of tilt-up
concrete walls to the Eag and West ard Glass curtain walls to the North and Sauth. The Eag and
Weg wallls are clad with copper mesh, which providesshade to the thermal mass of concrete. The
North and South walls eachhave exterior shadng device systems desgned to regpond to the
challengesof those orientations. The ground floor of the library hasa shallow pool of water over
which air is drawn to assist the cooling of the interior. The interior is effectively daylit, with
skylights desgnedto deflectany direct sunlight peretration that might harmthe books.

Figure 7: The sun at sunrise and sunset during summer in Phoenix is just north of true east and
true west. These sunshades on the North face of the Phoenix library protect the books against
direct sunlight and the interior from solar heat gain.

A Ca= Study of the building performedby studerts at Arizona State Universty:

http://www.caedasal.edu/vitalsigns/c-index.html
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8.2

Library at Mt. Angel Abbey; Mt. Angel, Oregon
Architect Alvar Aalto
Completed 1970

The feaure for which this library is most known is its daylighting. Aalto mace beg use of the
available light to this northern site B utilizing the north light to its full advartage. The curvesof
the monitors in the ceiling assist in the reduction of glarefrom the light and broadcag the light
throughout the interior space

The Abbey's offi cial library website:
http://www.mtangel.edu/li brary/main/main.html

An independent review with numeraus photos:

http://www.greabuildings.com/building/Mount_ Angel Library.html

Figure 8: The skylights at the Mt. Angel Abbey Library make maximum use of already diffuse
northern light by using a curved reflective surface to reduce glare even further. Natural light is
also provided to the stacks away from the atrium with solar tubes.
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8.3

Delft University of Technology Library; Delft, Netherlands
Architect Mecaroo Architects
Completed 1997

This enormous technical library housesapproximately one million texts, under atiltedvegetated
(green roof. Thedaylighting is provided using enormous double-glazedcurtain walls. Rising up
through the massive library is a cone structure, which housesa number of study rooms. The
cooling is providedusing cold storage, atecmique where cold is storedin a water talde far below,
and is thentappedfor cold air in the summer.

Saurces

Ed Melet Sustainade Architecture: Towards a Diverse Built Environment. Rotterdam: NAI
Publishers 1999.

Smat Architecture. http://www.smartarchnl/smarigrid/items014 library.ntml

O L L L T T .

i

Figure 9: The slanted vegetated roof at the Delft University of Technology Library
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8.4

Library and Cultural Center; Herten, Germany
Architect Log I.D.
Completed 1994

This building istoppedby asolar callector, which consists of aglazedroof thatis raised above
the building. Warmm air is callectedin this space, and in the winter whenthe wam air is needed
for heating, it is pumpedthrough a glazedrotundain theinterior, whichisfilledwith plarts. The
oxygengereraedby the plarntsin the rotunda errichesthe air before it is pasedthrough the res
of theinterior. The glazedsolar callector also contains solar water heatrs betweenthe glazing
and the roof to provide hot water to thelibrary.

Saurces

Ed Melet Sustainade Architecture: Towards a Diverse Built Environment. Rotterdam: NAI
Publishers 1999.

Figure 10: The solar collectors atop the Herten Library and Cultural Center provide warm air in
the winter, stack effect to draw out warm air in the summer, and a location for the building’s solar
water heaters.
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10.

GLOSSARY OF SUSTAINABILITY TERMINOLOGY

HCFCsand CFCs

Low voc

Paost-consumerrecycled
materials
Past-industrial recycled

materials

Rerewale materials

Hydro chlorofl uorocarbons (HCFCs) and Chlorofl uorocartons
(CFC9) areozone-dep eting substancesthat have historically been
usedasrefrigerans ard asblowing agerts in the making of foam
products. Same styrofoams have phased out the use of CFCsand
HCFCsin regponse to the Montreal Protocdl calling for immedate
cesation of the production of CFCsand the evertual cessation of
HCFCs (which, though hamful, are far less damagng than CFCs.

A material thatis low-voc emits low volumesof Volatile Organic
Compounds, which are harnful to humanhealth. VOCs are
common in paints, primers sealars, glues and mary other products
containing chemicals.

Paost-consumerrecycled contert is the perceriage of waste material
by weight availab e from consumer useincorporatedinto a building
material.

Paost-industrial recycled contert is the percertage of waste material
by weight availabe from industrial use incorporatedinto a building
material. Past-industrial recycled materials aredifferent from
industrial scrap a by-product of industrial procesesthat canbe
easly reused asa feedstock.

Products that are made of raw materials that repenish themslves
within atenyearcycle. An example would be bamboo, which
repenisheswithin one growing season, and canbe used to make an
alternative to wood fl ooring or pareling.

FURTHER SOURCES OF INFORMATION

General Green Building Information

US GreenBuilding Council

1015 18th StreetNW, Suite 805

Washington, DC 20036
(202) 828-7422
(202) 828-5110

www.usgbc.org

LEED? 2
www.leedbuilding.org

On the LEED®* welbsite, you canfind links to all of the standards that are referenced in the

LEED? rating system
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General Publications

LEED? Reference Guide, Verson 2.0. US GreenBuilding Council, June 2001.

Environmental Dedgn and Construction: The Magazine for Successful Building © Economically
and Environmertally. Troy, Ml: Business New Publishing Compary.

G.Z. Brown and Mark DeKay. Sun, Wind & Light: Architecural Desgn Strateges New York:
John Wiley & Sans, Inc, 2001.

SardraF. Mendler and William Odell. The HOK Guidebook to Sustainade Desgn. New Y ork:
John Wiley & Sans, Inc, 2000.

Ed Melet Sustainade Architecture: Towards a Diverse Built Environment. Rotterdam: NAI
Publishers 1999.

Process

EcoCharrette: Environmertal Dedgn Charrette Workbook, AIA Press, 1996.

Materials

Environmental Building News£periodical publicaion

Ross Spiecgel and Dru Meadbws. GreenBuilding Materials: A Guide to Product Sekecion and
Specffication. New York: John Wiley & Sans, Inc, 1999.

Philosophy

Pau Hawken Amoary Lovins, L.Hunter Lovins. Natural Cagtalism BDCreaing the Next
Industrial Rewolution. New York: Little, Brown and Compary, 1999.

Janine Benyus. Biomimicry. New York: WilliamMorrow and Co, Inc, 1998.

Societies, Organizations, Web Sites and Agencies

USGBC US GreenBuilding Council www.usgbc.org
LEED Leadership in Energy and Environmertal www.leedbuilding.org
Dedgn

CDI Online Resource for Innovation in Building www.buildingenvelopes.org
H q Envelopesand Environmental Systems

arvar Harvard Univerdty's Certer for Desgn
MIT Informatics
CREST Certer for Rerewahle Energy and http: //sol stice.crest.org/index.html

Sustainable Tecmology
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11.

EREN Departmert of Energy, Energy Effi cierncy
and Renewahlle Energy Network

Natural Step US

Triple Bottom Line

McDonough Braungart Desgn Chemistry
Sustainable Praducts Corporation

CFPC Certified Foreg Products Council

Bonneville Power Administration's Building

Commissioning Guidelines

BG Building GreenPublishers
Smart Architecure
Oikos Oikos
SPRC Sustainab e Praducts Purchasers Caalition
ASO ASO Coallege of Architecture and

Environmental Desgn

CONTRIBUTORS
The Author

www.er en.doe.qgov

www.tns.org
www.thenaturalstep.org

http://www.sustainability.com/philos
ophy/triple-bottom/tbl-intro.asp

www.mbdc.com

WWW.sustainabl eproducts.com.

www.certifiedwood.org

www.bpa.gov.

www.buildinggreen.com

http://www.smartarch.nl

WWW.0i kos.com

www.sppcoalition.org

www.caed.asu.edu/

www.cacenter.org

www.greatbuildings.comvbuildings/

Johama Sards is an Associate with Zimmer Gunsul Frasca Parnership (ZGF), anational desgn
firm specializing in architecture, interiors, and urbandesign. Johamais regponsible for
coordinating the firm's Sustainable Dedgn program, offering researchand educatonal resources
to all four officesaswell asserving asanadvisor to numeraus architectural project working to
optimizeenvironmental performarce. She servedasa member of the Building Materials
Advisory Group to Oregon Governor Kitzhaber's Sustainalde SuppliersCouncil. She contributes
to the US Green Building Council's Educational Committeeaswell asto the LEED Materials ard
ResurcesTecmical Advisory Group, and co-founded a national non-profit orgarnizaion, the

Sustainad e Products Purchasers Caalition.

Il lustrator

Jemifer Russina
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