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A. Introduction

The area of sustainable design in the discipline of architecture has grown substantially in
the; last ten years. Based on the commonly accepted interpretation, sustainability means “living
in such a way as to meet the needs of the present without comprovmising the ability of future
generations to meet the needs of the future” (Spiegel & Meadows, 1999). This definition
presents a three pronged approach to design, including a social concept, considering the needs of
the unborn; an environmental concept, concerning pollution and resource management; and an
economic concept, evaluating the limits of consumption on economic capital. (Spiegel &

Meadows, 1999)

Interestingly though, these ideals toward design are not the recent brilliant workings of
human minds. Instead it is a return to the ideas of belonging to, relying on, and working with the
earth. The Industrial Revolution gave humans the ability to conquer nature through, in the case
of architecture, air conditioning, elec;trical lights, and heat. However, these conveniences and

others destroy nature and deplete our natural resources.

Humans have a history of “localized” collapses, where humans depleted their resources,

| forcing them to move on to a different place or die out. “But for the first time in human history,
we have the opportunity to have a world-wide collapse” (Kibert, 1999, p. 56). We can no longer
'ménage or react to environmental pollution and resource depletion. If thé Industrial Revolution
taught us one thing, it is that waste costs money. Something you have purchased, but cannot sell
or use is lost profit, it is waste (Spiegel & Meadows, 1999). Collectively buildings, in their
construction and operation, make up a significant percentage — 40 percent — of the world’s

energy usage. (Spiegel & Meadows, 1999)

As for physical waste, it is easier and more cost-effective to prevent waste than to clean
after the fact. The law of conservation of matter states that matter can be neither ¢reated nor
destroyed. Instead it goes through a cyclical transformation and nothing ever gets “thrown
away” (McDonough). Sustainable design of buildings seeks to counteract this waste. It does
this, not through rejecting technology, but embracing our abilities as humans to maximize
resources through innovative technologies. Sustainable technologies “are those that depend upon

preventive and clean technology. These must be commercially available, economically



compatible, and environmentally and socially acceptable,” (Campbell, et.al., 1997, p87). Clean

technologies are the most economic approach to the future.

Not only should these bulldlngs reflect a concern for the environment and economics but
also for the people that spend 90% of their life inside a building. Sustainable buildings are
“located and constructed in a sustainable manner that is designed to allow its occupants to live,
work, and play in a sustainable manner” (Spiegel & Meadows, 1999). In order to evaluate the
success of sustainable efforts in buildings, evaluatfve criteria are now in existence and continue
 to be refined in the form of Leadership in Energy and Environmental Design (LEED)

certification.
B. Purpose of Research

As an adaptive and innovative design trend, the area of sustainable design is continually
morphing to meet the needs of society. This research will attempt to evaluate the most current
buildings in Iowa that meet standards set forth by LEED in order to enhance awareness and
: understanding of the sustainable design movement. The purpose of this research is to provide
insight to the investigator and other designers regardmg the use and effectlveness of current

LEED- worthy prolects in Iowa.
C. Research Questions

This research study evaluated sustainable materials/features used in three buildings.-

There were three areas-of examination that materials were evaluated with.
Material Source
- How did the material use the resources that are readily and locally available?

- Were the solutions in keeping with the traditions of the local culture, existing climate,

and environmental surroundings?



‘Recycled Conteht

- What was the amount of recycled content in the material?

- Was there a possibility of this material being reused after its current life cycle?»
'Durability and Ease of Maintenance

- How well did the material withstand use?

- Did this material require any maintenance beyond standard cleaning?
- D. Methodology

The study design was a case study approach. The investigator looked at specific
buildings and conducted an in-depth analysis of each. Methods used to learn about each building
included interviews, surveys, and archival search. The study used interviews to first list all
sustainable products/materials used in the building and also how those products were currently
performing. This included/queAstions regarding the exact benefits of the products in addition to
’the users’ opinions of these products. A written survey was given to employees currently
working in the build@ng and consisted of questions regarding the sustainable materials that they
,éxpefiénced on a daily basis. Finally, archival research was used to supplement as well as
compare information regarding the sustainable materials. This inforn{ation was found primarily

using MSDS (Material Safety Data Sheets).

E. Results

As a preface to this section of the case study it should be noted that no one-element
dominates a building’s ability to be sustainable, rather it is only through the integration and
interdependency of the systems that the building as a whole can be called sustainably designed.

Thus those listed in the case studies are merely a discussion of parts to the building’s whole.
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Results
' *Case' Study 1:

Center for Energy and Env1r0nmental Education (CEEE)
. Cedar Falls, lowa
























“Recent studies indicate that on average the operating costs of a commissioned building range
from 8-20 percent below that of a non-commissioned building” (Building Commissioning).
This investment can result in reduced operating costs for the life of the building and eliminate
the need for costly capital improvements (Commissioning Guide).

Survey Results

Employees of this facility have worked within the office for anywhere from 3 years to eleven
years. Their job descriptions include, project director, custodian, office staff, manager, and di-
rector. Only one out of those surveyed was consulted during the design process and that per-
son’s involvement started at the beginning of the design process and included committee work
and meeting with architects. That same person was involved in the selection of sustainable ma-
terials and features. No other employee surveyed was involved with this phase.

Those surveyed describe their area as spacious with great insulated windows, carpet tiles on the
floor, large work spaces, a beautiful limestone wall, and varying but satisfactory light levels.
When asked whether or not a certain feature was sustainable there were mixed responses.

Some were even unsure as to the sustainable nature of a material. The categories of flooring,
work surface, fabric, furniture had mixed answers. Those responding were most unsure about
the sustainable aspects of their work-surfaces. However all knew that the lighting was a sus-
tainable feature.

All enjoy working with these materials, including the janitor, and all enjoy the way the materi-
als look. All surveyed would recommend these products. When asked for what reasons they
would recommend these materials, the answers varied and included the lighting’s energy effi-
ciency and the ability to recycle used fluorescent bulbs. One stated that the environment was a
comfortable, odor free, low maintenance environment. Another mentioned that “the materials
are naturally beautiful and require far less maintenance to ensure the provision of bright, cheer-
ful, working environments”. Overall, the sustainable feature those surveyed liked the best was
unanimously the lighting. The colors and the work-surfaces were also mentioned as well-liked.

There were few problems experienced with these sustainable features. The most pertinent prob-
lem would be that the high double-pane windows are difficult to clean from outside. Stains can
be seen on fabric and scratches have, over time, appeared on furniture and work-surfaces.

There are specific things that those surveyed would like to change. Those items include having
better temperature control, and the desire to add more daylight in the auditorium space or at
least more efficient lighting in this area. They would also like to replace the lighting and win-
dows with newer, better technology. :



~ Results
| Case Study 2:
Cbnard'Environmental Research Area,

Environmental Education Center -
Grin_nell, Iowa

































Future Changes:

- The most immediate concern of the space is the acoustics. With so many hard surface materials
it takes very little for noise levels to exceed a tolerable amount in a classroom setting. When
this dilemma was conveyed to the project architect, she mentioned that this problem was antici-
pated and that an easily installed solution would most likely soon follow. The solution would
come as an acoustical panel cloud. That is, instead of a traditional suspended grid system that
can be seen in the hallway, these would be suspended in between the lighting creating smaller
areas of acoustical panels. This solution should accomplish the goal of reducing noise levels as
well as maintain the industrial look of the building. '

Early in the project a Green Roof was eliminated from the plans. However, the roof was still
built to be able to withstand the additional weight of the green roof. In this way, the college
will be able to someday place a prairie on the roof to help the building blend in with its sur-
roundings.



- Results
" Case Study 3: e

'Spatial Designs
- Mason City, Iowa


















Future Changes:
Self-Sufficiency

Spatial Designs has, from the beginning, strived to create a
space where they could be energy, self-sufficient. This in-
cludes maintaining their current equipment as well as evalu-
ating the options of upgrading old equipment to investing in
new, renewable energy producing equipment. One area that
has been discussed is hydrogen power. No plans were made
at the time of interview to actively pursue this venture.

Efforts to share renewable energy.

Since Spatial Designs often runs their building with energy
to spare, there have been attempts at sharing this energy
with others. Exploration into the option of selling back en-
ergy to the local energy company resulted in a 28 page form
and a $350.00 fee efore dialogue could begin. (Hurd) The
company then had up to 18 months to give an answer. The
extra equipment that would be needed to sell back this en-
ergy would cost around $1000 dollars. Spatial Designs de-
cided against this option.

Another option might be to share the extra energy with
neighboring buildings. However, many of the buildings
surrounding Spatial Designs are corporate chains that often
do not entertain ideas from small businesses.

This image faces northwest. There
is actually no windows on the west
wall. The cement stone of the con-
ference room is also pictured.

Color of the finishes were thought-
fully chosen. [t was necessary for
the space to reflect light in order to
maximize the natural light that en-
tered through the windows. There-
fore many surfaces were white.
Below one can see that many walls
were painted white as well as utiliz-
ing white ceiling tiles.

There is a car wash adjacent to Spatial Designs that has communicated with them on this topic.
However it would take a wind turbine that produced three times as much as their current wind
turbine model, to produce only 25% energy needs. Yet, discussions are in the works on how
this car wash and other businesses like it can reduce their energy costs.

Spatial Designs has found that people are aware of sustainable design options but that they
don’t think it will work for them. “People are willing to pay 35,000 for a car that will depreci-
ate as soon as it leaves the dealer’s lot, but they are not so willing to invest 35,000 into a wind
turbine that will pay-for itself and even make money for the company over time.” (Hurd)

Publicity

Spatial Designs strives to promote the benefits of sustainable design from both the ecological
and economical standpoint. The company discovered first hand the hurdles that progressive
designing encounters. Spatial Designs had to go through many bankers and insurance agencies
before they found someone to approve their work on this building. They feel that the more
buildings that are constructed in this manner will allow for better understanding and support in
these financial and (approved for permit) arenas. This will then effect willingness to adopt

these practices.



F. Discussion

The CEEE, CERA EEC, and Spatial Designs represent the beginning trend toward
“sustainable design in Iowa. They are exemplary products of an innovative and thorough design
process. Upon beginning research into this area it soon became apparent that buildings seeking
LEED certification in Iowa are primarily institutional facilities in the areas of education and
municipal buildings. One would venture to say that a privately owned business such as Spatial
Designs is a rarity in its commitment to sustainable design as it is clearly those institutions that
have the opportunity to think beyond the bottom line and toward a greater ideal that are leading
the sustainable efforts in Iowa. This observation could be explained by three main themes that
were apparent within the case studies but require more explanation. Those include
interpretations of sustainability, investnient and funding opportunities, and the LEED

certification processes.
Interpretations of sustainability:

Many when approached with the subject of sustainability ihitially require an explanation
of what sustainable design is. Often terms that are used to help individuals visualize are words
like “green” or “environmentally friendly”. This can sometimes provoke ideas of “trash art” or
 the use ofﬁdiscarded material as building material or decoration. A recent example is the “Beer
Can House” in Houston, Texas (Beer Can House) where the facades are adorned entirely with
beer cans and pull tabs. Another example might be the use of old rubber tires as planters. While
instances such as these hold a special place in some hearts, it is not exclusively the efforts toward
sustainable design as is apparent in the images used in the case studies. "

From a purély_business standpoint, it would make very little sense for exclusive
promotion of this sustainable endeavor. Instead, manufacturers are developing ways to harvest
raw materials and manufacture products that are sustainable, aesthetically pleasing, and perform
well. By creating products that are more widely acceptable to market segments they increase
their chances of receiving a worthwhile return on investment. Also strong evidence that green
products work can be seen in the mainstream acceptance of such products. This acceptance

would be impossible if the products themselves did not perform (Spiegel, Meadows, 1999)



This end result can be achieved in two ways. One option is to include fhe utilization of
recycled content of post-industrial or post-consumer content. As mentioned in the case studies,
the CERA EEC ground face block utilized 40% post-industrial recycled content. Carpet
- manufacturers can be found on the other end with much post-consumer recycled content in their
processes. The other option for sustainable manufacturing is the development of new

technologies that are cleaner, are designed to be reintroduced into the manufacturing process at
the end of their useful life as a product, or both. It is known that for some products excess
processing can diminish their integrity as a product and continuous reintegration into
manufacturing would not be possible. Aluminum for example, is often used for auto body
applications, yet when combined with other metals for different applications, the quality and
value of the aluminum decreases making it unsuitable for this particular application (Auto
Companies). Instead manufacturers must design sustainably from the beginning to ensure
complete reintroduction of materials into product cycles which will enable them to compete in
sustainable product markets.

Along this same topic a theme that became apparent through researching these buildings
was the difficulty of choosing interior materials. Designers often found themselves choosing
between a finish that was sustainably manufactured and that which is enduring. Ideally a product
would contain both qualities, but time is required for manufacturers to adjust to these market
‘demands. In time it is hoped that there will no longer be the question of sustainably designed
products.i Instead, the consumer market will demand sustainable design from so many arenas

that the entirety of the manufacturing businesses will change to accommodate this demand.
Investment and Funding Opportunities:

Institutional settings such as universities often draw through proposal processes a
qualified pool of desi‘gners sometimes not available to small businesses or developers. These
institutional buildings are also quite concerned with maximizing the use of tax-payers dollars by
building with longevity in mind. This is often unlike the small business owner or mid-size
developers who often through necessity, need the design process to take place very quickly in
order to begin making a return on their investment. The simple fact, however, remains that new,

innovative design takes more time due to research and creative processes which also implies



One striking event took place during this study. A building in Jowa that was, at the time
this paper was written, seeking LEED certification (it is unsure what level of certification they
were applying for) was contacted by the investigator. Responses of disinterest in participating in
~ the study were numerous and varied, but one stood out. That statement was one indicating that
the users of the building knew nothing about the LEED certification process and they would
have no useful information to contribute. Whether this statemént was entirely true was not the
basis of concern; it was rather that the users of the building did not understand the importance of
the building in which they worked and did not wish to promote its innovative qualities. Those
who operate sustainable buildings need to be advocates for sustainable design and firstly
advocates to the building’s users.

After knowledge about LEED certification is established there remain hurdles to be
overcome. A thorough application and review process takes place before certification is
awarded. While this is admirable given the need to ensure a favorable reputation of the LEED
certification, it is a complex matter for architects and designers wanting to certify for the first
time. The United States Green Building Council encourages those interested, to contact a LEED
accredited professional to assist in this process and even more encouraged to integrate the
accredited professional into the design team as early as possible. If brought in from an outside
firm, this advising could incur substantial additional costs to the project.

’ Additionally, along the process of designing a building, filling out paperwork, and
spending, time researching sustainable building practices there are the fees associated with the
certification. Fees for certification are grouped by building size, under 50,000 square feet is a
flat fee, 50,000-500,000 is based on square feet, and over 500,000 is also a flat rate, (USGBC).
A registratiori fee, fee for reference guides, and fees for any credits appealed after review are also
additional costs to the certification fee. Overall, for buildings such as Spatial Desfgn’s 3,000
square foot building, f:ertiﬁcation comes with an unreasonable pfice tag. Having mentioned all
this, an important aspect to remember is the need to promote sustainable buildings. Whether
through the LEED Certification process or through active advocacy in the community, the news

must reach everyday people.



The next step in sustainable materials is not necessarily to continue to improve current
methods but to affect materials through the smallest of particles. Nanotechnology, the science of
manipulating matter at a molecular level, is the next step in the area of sustainable design.

- Scientists are looking to produce textiles that feel‘ like cotton and perform like vinyl, integrate
photovoltaic panels into textures instead of a solid glass panel, and create self-cleaning tiles.
(Rewi, 2006) In this way, we can create clean processes, reduéing waste and harmful substances
through manufacturing; enhance performance, limiting maintenance and necessity for harmful
chemical treatments; and “upcycle”, by enabling materials to constantly re-enter the

manufacturing system repeatedly while maintaining performance integrity.



G. Conclusion

1: Sustainable Attribute Comparison

| Sustainable Area -

| Specific Features

| Buildings portraying the features

CEEE

'CERA

Spatial Designs

.Passive solar heating/cooling

Thermal Mass

Overhang

South primary window facade

Few East/West windows

Wing walls

Window blinds

Indoor air quality

Little use of paint and adhesives

Materials need little chemical treatments

i B Pttt F i Pl B b

Walk off mat

Air cleanout prior to occupancy

eI ted bt Ea Tt E IR E Bt P o

Operable windows

P IE Fa Pt £ i Tl B o] o] B

»

Local materials

Materials within 500 mile radius of site

Safety and welfare

Tornado Shelter

Water management

Retention pond

Cistern

Low-flow fixtures

Management during construction

Energy efficiency

Light sensors

Daylighting methods

el

Adequate HVAC system

B Ead ke

ol Ead ol Fal M Fat e b

Renewable energy

Thermal heating

Photovoltaics

Materials w/ recycled content

Wind turbines

Plastic decking

VCT

Ground face block

i P It te

Ceramic Tile

Renewable materials

Wood

Rapidly renewable materials

ol Eol I Pt e

Education

Community activities

Tours

el

P <

Informational kiosk

Website .

allal el




The above table strives to concisely compare the sustainable material and features of the
three case studies. While it seems as though one building may have many more qualities than
another, there also seemed to be a degree of depth achieved in some categories while others were
simple application's requiring much less design. Therefore while some buildings may have
‘numerous and various attributes, others have few but with far reéching effects. A better
assessment of a building’s sustainability may be to investigate each feature to strive to determine
the wide benefits of such a feature. However, this goal is beyond the scope of this study.

Sustainable design has begun a reasonable start in Iowa, a state often embracing the
familiar and hesitant toward change. However, Iowans love their land and the fresh smelling air;
for this reason they can, and many have already, become passionate about saving the integrity of
their state’s environment. The buildings listed in this study represent those already passionate
about sustainable design and committed to its promotion in addition to other similar endeavors.

' Sustainable development occurs within a dynamic and evolving set of interlocking
systems that are never in a static equilibrium (Campbell, et.al., 1997). “Change is the norm, not
the exéeption,” (Campbell, et.al., 1997, p.8). The managers of these buildings are aware that
there will always be the need for improvements as space needs change. Commitment is
necessary to ensure that occupants receive full information about how to get the best use of the
space and that the building is operating as it was designed. However, investors, tax payers, and
- home owners are aware that frequent change and updating can be a costly endeavor. Yet, if
improveinents are put through a sustainable design criterion, a solution that will be best for the
environment, economy, and people will become apparent. This remains true even if that solution
is to not make adjustments at this time.

Thesé buildings repres.ent the beginning of the sustainable design movement within the
state of lowa. The managers and employees that work at these buildings understand the
importance of their efforts and the need for their continued efforts toward publicity. Familiarity
can breed acceptance and acceptance can change the world. “Due to today’s increased
complexity and interrelatedness, no building can be constructed as a microcosm. Every buildihg
must consider the impact it will have on the environment into which it will be placed, locally and
globally.” (Spiegel & Meadows, 1999. p.1) |

Through the identification and investigation of three admirable LEED-worthy buildings

in Iowa a greater sense of knowledge and awareness has been achieved for the investigator and,



it is hoped, for other design enthusiasts. Each building had a different approach to the concept of
sustainable design through their use of materials and sustainable features. These materials’ and
features’ performance, effectiveness, appropriateneés, locality, and recyclability were discussed
within the case studies. This gives the investigator and other designers the ability to compare the
'buildings with one another while appreciating individuality and focus of the overall building
design. Based on observation and employee surveys these buildings create positive, beautiful
places to work and learn. It is hoped that these buildings will help to catch the imagination of

and inspire the next set of design professionals and those commissioning designs.
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Appendix 1: Glossary
BLUE: term used to in reference to the idea of cool, clean, unpolluted air or water

, -'BROWN : term used to stimulate ideas of dirty, barren, polluted areas. Used in reference to
~ contaminated sites, for example “brownfields”

BUILDING ENVELOPE: The entire perimeter of a building enclosed by its roof, walls, and
foundation. Properly designed, the envelope can minimize temperature gain or loss and moisture
infiltration. .

CAPTURED RAINWATER: Through the use of appropriate roofing materials and gutter
systems, rainwater can be harvested or collected then stored for future non-potable use such as
shower$ and hand washing (See also Graywater & Harvested Rainwater)

CLEAN TECHNOLOGY: uses less fuel or alternative fuels to produce energy and generate little
or no waste for industry, agriculture, and transportation. (p86,2)

CONSTRUCTION WASTE MANAGEMENT PROGRAM (CWMP): A plan that diverts
construction debris from landfills through conscientious plans to recycle, salvage, and reuse. For
best results, this type of plan should also eliminate packaging of materials when possible and be
carefully monitored or audited by the contractor.

COMMISSIONING: A quality process for achieving, validating and documenting that the
facility and its systems are planned, designed, installed, tested and capable of being operated and
maintained to perform in conformity with the design intent. (www.sustainable.state.fl.us)

DAYLIGHTING: Natural daylight introduced into interior spaces and controlled specifically to
reduce levels of electric lighting, minimize glare and optimize lighting quality.

EMBODIED ENERGY: Energy required to extract, manufacture, transport to jobsite, assemble
materials and components, and complete the installation.

ENERGY EFFIC[ENT: products and systems that use less energy to perform as well as or better
than standard products. While some have higher up-front costs, energy-efficient-products cost
less to operate over their lifetime.

FOOTCANDLE: Developed over 300 years ago, the science of lighting was based on
candlelight. The foot-candle is the amount of light striking a surface 1 foot away from a candle.
Still used today, and generally referenced to indicate the average light level requirement
measured in the horizontal plane at desk height. (Karlen, Benya, 2004)

FOOTPRINT: Area of land directly and perpetually affected by a building, often in regard to the
shell of the building disregarding the overall height.



FLUSH OUT: To help ensure the indoor air quality, mechanical systems are operated for a
minimum of two weeks using 100 percent outside air at the end of construction and prior to
building occupancy.

FLY ASH: By-product of coal burning that increases the strength of concrete.
'GEOTHERMAL ENERGY: Energy from rock and or water that is heated by contact with
molten rock deep in the earth’s core (i.e. magma) the heat can be extracted and used for space
heating or generate electricity.
 GREEN: adjective meaning “environmentally friendly”
GREEN ROOF: an extension of the existing roof which involves a high quality water proofing

and root repellant system, a drainage system, filter cloth, a lightweight growing medium and
plants. (www.greenroofs.net)

GREY WATER: Wastewater captured from sinks, washbasins, bathtubs, showers and clothes
washers; can be collected and treated for re-use such as the flushing of toilets or watering of
landscape.

HARVESTED RAINWATER: rainwater captured and used for indoor needs and/or irrigation.
(See also Captured Rainwater)

INDOOR AIR QUALITY (IAQ): The supply and introduction of adequate air for ventilation
and control of airborne contaminants, acceptable temperatures and relative humidity.
Assessment of the indoor air to determine levels of molds, bacteria, viruses, and chemicals
produced by off-gassing of products used in the building or carried into the building by the
HVAC system

LEED: The Leadership in Energy and Environmental Design (LEED) Building Rating System
sets industry standards for green building design and developed by the US Green Building
Council. Created to define “green building”, recognize leadership, stimulate competition, raise
consumer awareness, and transform the building market. (www.usgbc.org).

LIFE-CYCLE COST: The amortized annual cost of a product that includes first.costs, but also
extends to include 1nstallat10n operating, maintenance and disposal costs over the product’s
lifetime.

-

NATURAL DAYLIGHTING: Use of dayllght and often direct sunlight into a built
environment.

PASSIVE SOLAR: Technology of heating and cooling a building naturally through the use of
energy efficient materials and proper site placement of the structure.



PHOTOVOLATIC (PV): Solar panels (photocells) used to harness the sun’s energy and convert
it to electiricty that can be stored in batteries and/or used to power electrical systems. PV panels,
now more affordable than in the past, are incorporated into building designs.

POST-CONSUMER: A material of finished product that served its intended use as a consumer

| ~ item. It may be recycled and incorporated into building materials and identified as contarmng

post-consumer recycled content or recovered material.

POST-INDUSTRIAL or PRE-CONSUMER: This refers to waste produced during the
manufacturing process of virgin material and rerouted from one step in the process to the next.
_ This does not refer to recycled material.

RADIANT HEAT: Flexible tubing is installed under flooring, behind walls, or above the ceiling
to circulate warm water used as a heat source.

RADIANT HEAT GAIN: the transmittance of heat through the sun’s radiation to a surface or
object. ;

RAPIDLY RENEWABLE: Materials that are not depleted when used, but are typically
harvested from fast growing sources (less than 10 years) and do not require unnecessary
chemical support. These materials are also found to grow in high densities requiring less land.
Examples include bamboo, flax, wheat, wool and certain types of wood.

RENEWABLE ENERGY: Energy harvested from sources that are not depleted when used,
typically causing very low environmental 1mpact Examples include solar energy, hydroelectric
power, and wind power.

RENEWABLE: " A resource that is replenished through a relatively fast-acting natural process
(e.g. sustainable reforesting for lumber production)

REPLENISHABLE: Energy harvested from the sun, wind, or water; materials from renewable
sources (e.g., sustainable managed forests) or virtually inexhaustible ones (e.g. mud, clay, sand)

THERMAL MASS: Heat holding capacity of a material; heat is collected and stored (often
using masonry or water), then slowly released.

VOLATILE ORGANIC COMPOUND (VOC): These highly evaporative substances are indoor
air pollutants or chémical compounds that exist as noxious vapor or gases at normal temperatures
and are carbon-based molecules typically used as solvents in products such as household
cleaners, paints, inks, and dyes. Sources of VOCs include formaldehyde ( a suspected
carcinogen), xylene, toluene, benzene ( a known carcinogen) and acetone.

WIND POWER: Energy generated through the use of a turbine that collects wind energy and
converts it to electricity.
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Appendix 2: Survey Results
Survey Results #1: CEEE

Q1: How long have you been working for this office?
- 5 years ‘
11 years
6 years
3-4 years
11 years
. Q2: What is your job responsibility?
Project Director, Custodian, Office staff, Manager, Director
Q3: Were you consulted during the design process?
1 yes, 4 no g
If yes: at what point in the design process did you become involved?
Beginning
Q4: Were you involved in the selection of sustainable materials/features?
1 yes, 4 no
If yes: please describe your input:
Participated in original comm.. work — met with architects
Q5: Please describe your work area
Room - spacious with great window
Flooring — carpet squares, very good
Light levels — can vary and is excellent
Deskspace — very good
Long standing roof leak has finally been repaired!

» My work area is the entire building that gets cleaned and surfaces that get disinfected. I
- care for many light fixtures, carpeted floors, cement floors, and tile floors. The CEEE is a very
special custodial assignment I will take care of this building up to the year 2019.

Carpeted, spacious office with two spacious work stations, much natural light, huge
window in office '

The most important feature is the limestone wall, a beautiful natural accent that gives our
space a very comfortable, natural feel. The wood also contributes to this. Although [ work in an
interior office, I have great daylighting and seldom turn on my office lights

I occupy the main office of CEEE. It is equipped with: large douple-p'éne, argon-
- insulated windows; motion-sensitive lighting with compact-fluorescent lamps; modular carpets;
wooden and metal furniture, desks, and file cabinets.

Q6: Are any of these aspects in your work area a sustainable material/feature?
Flooring: 4 yes, 1 unsure
Work surface: 2 yes, 3 unsure
Fabric: 2 yes, 2 unsure, 1 unmarked



Furniture: 3 yes, 2 unsure

Lighting: 5 yes

Note: not sure how you define “sustainable”
Q7: do you enjoy working with these materials?
_ All yes

Q8: Do you enjoy the way these materials look

' All yes
Q9: would you recommend this materials’ use to others thinking about designing a sustainable
building?

All yes

Why?

Above factors

We use fluorescent bulbs that get recycled, cement block walls do not need to be painted

Lighting is more energy efficient

Very comfortable, odor free, low maintenance

They are durable, long lived; require far less maintenance than conventional materials;
naturally attractive without frills; provide bright, cheerful working conditions; they are good for
the envrionment
Q10: do you experience any problems with any of the materials?

~ Other, roof now fixed
- No

No

Yes, copper on some areas has bubbled off, needs to be re-applied

Yes, high double-pane windows are difficult to clean from outside
Q11: Do you notice that the materials show any scratches, stains, or marks from use?

All yes

If yes: Please indicate the materlal(s) that show these marks

Fabric, chair

“Flooring, worksurfaces

The copper patina is more attractive w1th stains! The wax on the concrete floor requires
buffing to eliminate scratches

Some, but a lot less than conventional materials would show
Q12: Do you enjoy your workspace?

All yes, one Yes, absolutely

If yes: what feature(s) do you like the most?

Lighting, colors, worksurfaces, windows

Lighting, colors, work surfaces

Lighting, colors, work surfaces, large window

Lighting, wood and stone

Lighting, work surfaces, draft-free, simple and attractive
Q13 Would you like to change anything about your workspace?

All yes

If yes: which item(s) would you change

Temperature control



When I am in the building with a class I am in the lab. It is a large (24 x 36) room,
concrete floors, many south facing windows with beautiful view of the prairie. Very high
concrete ceiling, noise level is high, 24 lab chairs and 6 lab tables, perimeter of cabinets and
blackboard

Painted walls, concrete floor (sealed) generous desk space (wheat straw) adequate

| - fluorescent lighting and north facing windows

The desks and filing cabinets were made of some kind of wheat fibre (and smelled really
good!!) and the tiles on the ceiling were also made of natural fibre.

The lab room where I teach accommodates 24 students, who can work at moveable tables
or at work stations around the room’s perimeter. To the south are large windows that overlook

reconstructed prairie. To the north are a blackboard and projection screen

Q6: Are any of these aspects in your work area a sustainable material/feature?

Flooring: yes, yes (unsure), yes, unsure, unsure

Worksurfaces Yes, unsure (formica?), yes, yes, yes

Fabric n/a, n/a, n/a, n/a,

Furniture yes, yes (in the office but I don’t work there very often), yes, yes, yes
Lighting yes, yes (the lights are automatic, dim near the windows and fluorescent),

unsure, yes, yes

Q7: do you enjoy working with these materials?

4 yes, one n/a

Yes, the furniture in the office has a pleasant smell from the materials that are sustainable
Q8: Do you enjoy the way these materials look

All yes

Yes, I like the material but the style of it could be improved
- Q9: would you recommend this materials’ use to others thinking about designing a sustainable
building?

All yes ..,

Yes, for the most part

The furniture — chairs and desks are very comfortable, functional and cleanable; the
lighting system works very well and the floor is fuctional, though not particularly aesthetically
pleasing, maybe a little difficult to clean due to the sealant used.

They are sustainable and practical they could be a little more attractive without detracting
from sustainability )

~ They seem to be a sound and responsible alternative to other materials
It has a more natural feel to it
The materials are attractive, and function, and they make users feel good.

Q10: do you experience any problems with any of the materials?
2 yes,3 no
May be some issues with the concrete floor due to the particular sealant used.



Exterior door jamb paint sticks the door shut (material malfunctions), (material is
difficult to clean/maintain) the sealed concrete floors apparently absorb water very qulckly when
mopping, there is an odd smell associated with the wheat straw furniture
Q11: Do you notice that the materials show any scratches, stains, or marks from use?

2 yes, three no

If yes: Please indicate the material(s) that show these marks

Flooring, work surfaces, wheat board offlce furniture scratches

flooring
Q12: Do you enjoy your workspace?

All yes

Yes! The building is beautiful. The only draw back is the noise level

If yes: what feature(s) do you like the most?
Lighting, colors (in most spaces), worksurfaces,
Lighting, colors, worksurfaces, south facing windows
Lighting, work surfaces
Colors, work surfaces
- Lighting

Q13 Would you like to change anything about your workspace?
3 yes,2no
If yes: which item(s) would you change
Colors in walls and office and restroom, small lab space.
Floor sealant and door paint.
Table orientation, but that’s easy.

Survey Results #3: Spatial Designs

Q1l: How long have you been working for this office?
* 3-4 years, 2-3 years
Q2: What is your job responsibility?
Office staff
owner
Q3: Were you consulted during the design process?
Yes '
yes
If yes: at what point in the design process did you become involved?
Beginning
entirety
Q4: Were you involved in the selection of sustainable materials/features?
Yes
yes
If yes: please describe your input:
Lighting, flooring, VCT restrooms, decking on exterior bridge, daylighting an shades,
board room, cabinetry
research, evaluation, selection
Q5: Please describe your work area



Low room lighting, daylighting and task lighting, work well for different tasks (ie)
computer work vs material selection
== Office with small conference area included, south windows for natural light, future deck
outside, 20-200 footcandles lighting, gyp. Bd. Walls, carpet 2x2 lay in semi-recessed ceiling
Q6: Are any of these aspects in your work area a sustainable material/feature?

Flooring: = yes, yes
Worksurfaces no, no
Fabric no
Furniture no

Lighting yes
Q7: do you enjoy working with these materials?
Yes
- yes
Q8: Do you enjoy the way these materials look
Yes
yes
Q9: would you recommend this materials’ use to others thinking about designing a sustainable
building?
Yes
yes
Cost sustainability, appearance
Q10: do you experience any problems with any of the materials?
No
no
Q11: Do you notice that the materials show any scratches, stains, or marks from use?
No, no
If yes: Please indicate the material(s) that show these marks
Q12: Do you enjoy your workspace
= Yes, yes
If yes: what feature(s) do you like the most?
Lighting, colors,
lighting
Q13: Would you like to change anything about your workspace?
Yes, ongoing planned improvements
no
If yes: which item(s) would you change
Display of completed projects in reception area
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