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The Green Building program is broken up into three different market sectors.

The Single Family program covers both production and custom homes.

The MF program covers residential construction under seven stories

The Commercial program covers both commercial projects and residential projects over
seven stories.

Also pictured is our rating plaque designed by Trophyology and manufactured locally. It
is constructed with sustainable materials and has a non-toxic exterior grade oil finish.
Be on the lookout for this plaque around town.



1. Another way this is presented is: People, Profit, Planet.
2. A projectisn’t truly sustainable unless it addresses all three of these factors.



AEGB Sustainability goals demonstrate this triple bottom line approach and extend well
beyond energy.



Note the distribution of Austin Energy Green Building required areas around town.

Note that the volume of work is way up compared to historic levels and that Commercial
projects are larger on a square footage basis. Also, we see a lot of low and high rise multi-
family construction underway now.



Austin Energy Green Building points and initiatives are developed to support COA goals and
initiatives such as:

Vision Zero (to eliminate pedestrian and bicycle deaths in Austin)

The Austin Energy Generation Resource Plan



We will now discuss 7 specific areas within the local Materials Economy where Austin
Energy has seen some success, and will detail the work ahead in that area.
We will begin with the topic of Sustainably Sources Materials.



Building materials create environmental impact through their extraction, manufacturing, and disposal. Some of the environmental impacts associated with
raw materials extraction and manufacturing include air & water pollution, habitat destruction, and soil erosion.

Two environmentally positive materials attributes that seen often in projects pursuing the AEGB Commercial rating are Regional Materials and Recycled
Content. By disclosing recycled and regional information for the products, manufacturers make it easy for projects to select materials with those
characteristics.

Benefits:

Reduced emissions from transportation:
¢ Transportation accounts for 27% of U.S. greenhouse gas emissions
¢ Reducing transportation can also reduce costs for fuel.

Local/Regional job creation:

e Cement and concrete industries contribute $3.1 billion to Texas state revenue and we’re one of the leading states in gypsum production for drywall.

¢ Studies have shown that in retail, purchases from local businesses have a greater economic impact than similar purchases from big box stores. This
concept applies in materials production as well. When the money for our purchases stays in our community, we all benefit.

Less use of virgin materials, less energy use and associated emissions:

e 95% less energy to recycle aluminum than to make it from raw materials

. Recycled steel saves 60% production energy

e Using scrap steel instead of virgin ore takes 40% less water and creates 97% mining waste

. Reduces environmental impact from resource extraction like mining and deforestation — impacts include air/water pollution, habitat destruction, soil
erosion.

Less waste in landfills:
e Better use of resources.



This slide lists typical examples of Recycled and Texas Sourced Materials:

Concrete and Steel are in highlighted in bold text because it’s very easy to find regional sources
for these materials in Central Texas, and in the case of steel, we're also likely to see high
recycled content options.

We need to encourage similar success for other materials, in terms of both materials availability
and manufacturer disclosure. This is especially needed for finish materials. At the same time, it is
also important to create new opportunities to improve the enviromental impact of materials like
concrete and steel that are the standards for Recycled and Regional content.
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This diagram shows the basic components of the life of a material and lists typical environmental impacts assessed through life cycle
analysis. Each life cycle phase has it’s own inputs and outputs in terms of resource use and environmental impact.

Life cycle analysis is the compilation and evaluation of the inputs and outputs and potential environmental impacts of a product or

building throughout it’s life cycle.

¢ Life cycle analysis is important because it is a tool that measures many environmental impacts throughout the life of a material and
can tell us more about the environmental impact of materials than can be conveyed through individual traits like recycled or
regional content.

¢ Life cycle analysis doesn’t always take into account health impacts of materials

Transportation comes up frequently in the materials life cycle. Moving from regionally sourced materials to locally sourced materials
(100 mile radius) can help to decrease the environmental impact from materials transport.
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Continuing to think in terms of materials life cycle, it’s important to select materials that encourage manufacturer responsibility at the beginning and end
of a product’s life.

At the beginning of life, we can prioritize materials that have independent third party certification for their source

*  One example of third party certification for materials is wood certified by the Forest Stewardship Council and other organizations
e Similarly, non-wood bio based products can be grown on farms that have been certified by the Sustainable Agriculture Network

¢ Examples of bio-based, farm-grown materials that can be used in buildings include straw, cotton, and rubber

At the end of life, it’s important to choose materials with a manufacturer that takes extended responsibility by participating in a product take-back

program, either recycling their own products or by using a third party program.

¢ We know that that influencing manufacturers to take responsibility for their products can be effective. Many states have laws requiring producers to
take back various types of products, with the best example being beverage container recycling.

Finally, we can continue to support reuse of materials and whole buildings.
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Professionals in the design & building trades typically have a lot of factors to consider
when choosing materials. For example: budget, schedule, health, maintenance, etc.

When manufacturers are more transparent about their processes, and provide
information in consistent formats, project teams can better prioritize their purchases to
match their sustainability objectives.

Third Party Verification and standard reporting formats are two important components in
improving manufacturer disclosure.

Third Party Verification is important because it reduces green washing and can help

support consistent reporting of information.

* The office in this slide is the ASSA ABLOY headquarters here in Austin. ASSA Abloy
manufactures door hardware and participates in the Declare product declaration
program that uses third party assessment and provides detailed information about
materials used to manufacture their products.

Standardized Reporting frameworks help create a consistent format for communicating
about materials.

An established standard format is the Safety Data Sheet (formerly Materials Safety Data
Sheet or MSDS)

Environmental Product Declarations and Health Product Declarations are examples of two
standardized formats that are gaining popularity.



Environmental Product Declaration (EPD): a verified standardized way of communicating
and comparing the environmental impacts, such as energy, water, and transportation

associated with manufacturing a product
Health Product Declaration (HPD): an ingredient inventory that lists all of the ingredients
of a finished product and the associated health information.
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It’s also important to encourage manufacturers to disclose raw material source locations
and commitments to long-term ecologically responsible land use and reducing
environmental harms from extraction and/or manufacturing processes

Similar to reporting on materials, this disclosure should be based on standard frameworks
for Corporate Sustainability Reports (see examples below) and manufacturers should be
encouraged to engage independent third party verification.

* Global Reporting Initiative (GRI)

* Organisation for Economic Co-operation and Development (OECD)

* UN Global Compact: Communication of Progress

* |SO 26000: 2010 Guidance on Social Responsibility
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Next we will discuss the topic of health.
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According to the EPA, we spend 90% of our time indoors.
Recognize that indoor air quality can affect human health.
Short-term effects include Headaches and dizziness
Reduced cognitive function leads to reduced productivity
However, we have known for some time that the chemicals contained in many of the

materials used to create our built environment have detrimental health effects in humans.
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The first step in reducing the amount of harmful chemicals in our materials was to create
testing standards and guidelines, and certifications

South Coast Air Quality Management District (SCAQMD) Rules 1113 and 1168

California Department of Public Health (CDPH) Standard Method v1.1-2010

ANSI/BIFMA Standard Method M7.1-2011

Also includes emissions evaluation

Greenguard, SCS Indoor Advantage, FloorScore

AEGB has basic requirement for low VOC paints and coatings
“In 2010, consumer products are projected to account for about 250 tons per day (tpd) of
VOC emissions, which is about 12 percent of the total VOC emissions statewide. If
consumer products had never been regulated, we calculate emissions would have
exceeded 450 tons per day by 2010.”
VOC content of standard paint is 200 g/L. Market contains many 0 g/L paint. This is truly a
market transformation, led by people who were concerned for the health of their families.
Industry has been able to remove formaldehyde from wood products.
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Although there are many entities that are concerned with health and the built
environment, two leaders have been the International Living Future Institute and
Perkins+Will.
Perkins+Will is an architecture firm that has a focus on healthcare, and other vulnerable
populations.
Created Precautionary List of chemicals with known harmful effects, Asthma
Triggers, and Flame Retardants
Nearly 100 chemicals
International Living Future Institute
Organization that oversees the Living Building Challenge, which is another rating
system, but that goes beyond reducing harm and aims to promote good, and in this
case improve health.
Also oversees the Declare product database.
Transparency
What is in it, where it comes from, what to do with it at the end of its life
Maintains Red list of over 815 chemicals
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Idea that connects human biology to the built environment. Humans have a positive
neurologic psychologic response to natural elements that can be incorporated into the built
environment.
Comes from the idea that environment that humans evolved in was not concrete
skyscrapers, but out in nature instead.
Currently rating systems recognize a few specific aspects of biophilia. Providing a view to
the outdoors allows some connection to nature —in that you can see it. But even that
connection provides some benefit.
Now we have a system that highlights ways architects and engineers can bring nature into
buildings:

Dynamic & Diffuse Light

Non-rhythmic sensory stimuli

Biomorphic forms & patterns
Health benefits:

Lowered blood pressure and heart rate

Reduced stress hormones

Improved alertness and concentration

Positive cognitive performance

Better memory retention

Reduced boredom

Increased tranquility and happiness
Also, by using natural elements in the design, reducing the amount of chemicals
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Another way buildings can help improve health is through increased physical activity.
Here the progression has been from designing buildings to provide alternate ways to
getting to the building — providing showers and bicycler parking spaces for those who can
ride their bikes — to providing human activity within the building.
Design for Active Occupants credit

Designing an engaging stairway with good lighting or artwork

Visible before an elevator is visible

Exercise room

In Restoration Hardware, there are no cashiers, employees are on their feet, have

mobile ordering and pay stations
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Next we will discuss Operational Recycling.
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Recycling for Commercial Buildings in Austin is a relatively new thing. Austin’s Zero Waste
Plan was adopted in 2010 and starting in 2012, the ordinance began effecting large
commercial buildings. Prior to that, recycling was voluntary for Commercial Buildings and
wasn’t very common. Austin Energy Green Building, however has been requiring
operational recycling for buildings since our program’s inception. Specifically, we have been
requiring that projects consider where and how waste is generated. How much waste is
generated and how much space is required to store it? Who is responsible for moving
waste from collection points to pick up points and how often does that occur? How could
thoughtful design help promote reduced waste and increased cleanliness?

Current AEGB requirements for operational recycling includes collecting lamps and
batteries in an effort to help prevent heavy metals from polluting our local soil and water.
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Austin Energy Green Building considers the implementation of local recycling mandates to
be one of our biggest local successes and a great demonstration for Austin Energy can work
best for the City

AEGB piloted commercial recycling initiatives for COA in our rating. We developed local
education programs, and our projects created the local demand for recycling services.
Small businesses developed and grew to meet demand, and continued to grow with the

market when Austin Energy Green Building requirements became a local code requirement.

We saw haulers start with just a few employees and a pick up truck grow into large
companies. Buildings now have many choices when it comes to recycling services in Austin
and our work in this area has come a very long way.

When Operational Recycling comes up in Austin Energy Green Building meetings now, it is a
very different conversation than the one we were having 5 years ago.
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Areas for Future Focus:

Operational Zero Waste Certifications such as the USGBC’s “Zero Waste”

Distributed On-Site Recycling Opportunities such as on-Site Composting at Commercial
Buildings

Or Take-Back Programs- for items like pallets.
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Opened 9 years ago- Zero Waste Operations since day one- designed to prevent waste: Uses a
single 96 gallon residential trash bin for all landfill waste- usually less than half full- waste collected
in restrooms.

The restaurant purchasing policy that prefers package free, reusable, or recyclable packaging
(Example: kegged beer preferred over cans or bottles). Filters and carbonates water on site to
prevent shipping and purchasing of water.

The employees have learned from the philosophy- they take what they have learned home.
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Next we will cover Construction Waste.
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“Construction and demolition waste constitutes about 40% of the total solid waste stream
in the United States.”

This is another story where AEGB was ahead of its time- requiring projects consider
construction waste recycling and reuse for the past 25 years.

When these requirements were first implemented, staff spent a lot more of our time in
dumpsters, performing on-site bin inspections.

When construction lot lines became too tight for on-site sorting, Austin Energy leased
property to one of the original local off-site sorters.

Things changed a lot in 2009 when the local USGBC made 75% diversion a regional priority
credit- upping the local incentives and creating additional market demand for Construction
Waste diversion.

In 2013 we added the 4-material requirement- because recycling steel, asphalt, concrete
and cardboard is frankly too easy, and we need to add increased pressure to address
recycling drywall and wood (more difficult waste streams).

In 2016 the Construction and Demolition Recycling Ordinance took effect and we look
forward to working with ARR to address any issues that come up with enforcement.
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305k tons diverted doesn’t include SF and MF
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Our future focus:

defining new goals with new metrics- We hope that we can reduce the total amount of
waste being generated per square foot and do a better job of prioritizing salvage.

We need increased educational efforts:

* to help designers consider standard dimensions to eliminate waste and work

* with contractors prevent on site waste do to poor habits and improper storage

We need to address more difficult to recycle waste streams- so working on the materials
marketplace at events like these.

And perhaps some of most of the exciting work is creating a market demand for recycling
transparency through promoting projects that elect recycling facilities that have
independent 3 party verification. If we can create market demand for audited services, we
are asking for the type of transparency Mary mentioned in her slides.
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Padrén Elementary School is the District’s largest elementary school and the first adaptive reuse
project undertaken by the District. In addition to its AEGB 4-Star Rating the

project also achieved a LEED® (Leadership in Energy and Environmental Design)

for Schools Gold Certification.

Large outdoor loading dock areas have been adapted to shading outdoor dining and play spaces that allows students to be outdoors
during inclement weather in ways that is not possible elsewhere.

BUILDING REUSE REDUCES:

Site disturbance

Cost for demolition and construction
Waste in landfills

Energy used for recycling

Use of virgin materials

Building Reuse
Former Warehouse

Recycled Materials

Steel: Rebar, Structural, Light-Gauge Framing, Ceiling Tile Suspension, Hollow Metal Doors and Frames
Insulation: Polyisocyanurate and Fiberglass Batt

Fiberglass Skylights

Aluminum Curtain Wall

Regional Content

Concrete

Steel: Rebar and Light-Gauge Framing

Brick

Concrete Masonry Unit (CMU)

Roof Board (concrete)

Drywall

Insulation: Fiberglass Batt and Sprayed Cellulose
Aluminum Curtain Wall

Recycled and Texas-Sourced Materials

Reinforcing Steel: 80% Post-Consumer, 20% Pre-Consumer

Structural Steel: 75% Post-Consumer, 15% Pre-Consumer

Polyisocyanurate and Fiberglass Batt Insulation: 16.9% Post-Consumer, 9.6% Pre-Consumer
Fiberglass Batt Insulation: 41% Post-Consumer, 24% Pre-Consumer

Fiberglass Skylights: 11.0% Post-Consumer, 32.3% Pre-Consumer

Hollow Metal Doors and Frames: 53.7% Post-Consumer, 6.8% Pre-Consumer

Aluminum Curtain Wall: 10/20%
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Next we will discuss Urban Design
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Outside of buildings, it is also important to consider the impact of landscape materials,
including living materials like plants/trees, that make up our urban environment.

Urban sprawl results in asphalt surface parking, and with it:

* Increased heat island effect

* Increased run-off that contributes to flooding

* Not very much plant life in this landscape — As mentioned in earlier slides, biophilia has
many positive benefits and this is the opposite of a biophilic landscape. It’s ugly, has no
shade, and it doesn’t foster pedestrian transportation.
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By allowing parking reductions and creating incentives for dense development, the City of
Austin has encouraged parking structures instead of surface parking.

Asphalt surface parking replaced by structured parking reduces:

* stormwater runoff

* heatisland effect

* When the structure includes options for ground floor retail, it fosters a safer pedestrian

7

environment by creating walkable streetscapes and promoting more ‘eyes on the street’.

Designing parking structures for reuse also creates opportunities for reuse of the structure
instead of demolition.
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Continued improvement in public transportation and bicycle/pedestrian access (especially safe
routes for bicycles and pedestrians) will allow building projects to reduce or eliminate parking —

advancing the same benefits that come from reducing surface parking, W|t h t h e

added benefit of healthier, more affordable
transportation options
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* City of Austin requires urban tree preservation and planting of trees
» Watershed protection requires native/adapted and drought-tolerant species to foster a
healthy, resilient landscape
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Austin has a toolkit of stormwater management controls that focus on reducing flooding

and protecting water quality.

* Landscape integrated stormwater features, like the Mueller Lake Park shown in the slide,
are both a success and an area where we can improve by continuing to integrate
stormwater management into our landscape.

* It’s also important to take measures to curb heat island effect and stormwater runoff at
both neighborhood scale AND at the scale of individual sites and buildings
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Continue to find opportunities to increase planted area in denser areas by layering
landscape elements such as ground-cover and trees and incorporating vegetated roofs and
walls.

Improve landscape health by providing adequate soil:

* Making sure that it’s high quality and regionally appropriate, and also providing
adequate depth and volume to support trees.

* Structural Soil Cell Systems to protect roots by reducing soil compaction from vehicle
traffic
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Next we will discuss Affordability
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Austin Named #1 Best Place to Live in the USA (U.S. News and World Reports, February
2017)
Austin Named No. 2 'Sweet Spot’ for Affordability and Job Opportunity (LinkedIn, March
2017)
Factors affecting increase in prices
Shortage of workers
Lot prices increasing
The initial home purchase price is not the only factor in determining affordability. You have
to be able to afford to live in the home as well.
Triple Bottom Line
Not upholding the economic prosperity component of the triple bottom line if
people cannot afford to live in their homes
Not upholding the social responsibility component of the triple bottom line
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Green Building can be part of the answer to more affordable housing in Austin.

Green Building is key to being able to live in the home. Improved energy efficient HVAC
and lighting can lead to lower utility bills.

Improved Indoor Air Quality can also lead to less poor health effects and perhaps even
trips to the doctor.

Building with materials that can be cleaned and have high durability means that you are
renovating less often.

The SMART Housing program — which stands for Safe, Mixed-Income, Accessible,
Reasonably-priced, Transit Oriented — started in 2001 and is designed to stimulate
production of housing for low to moderate income residents in Austin. In exchange for
designating a certain percentage of the dwellings as SMART housing, developers can
get certain bonuses, such as fee waivers and fast-track reviews. By having this
designation, the city is recognizing that sustainability and energy efficiency play major
roles in the cost of living.

The ‘T in SMART housing means that these apartments have access to public
transportation. Not only are you eliminating a car payment, but you are reducing the
amount of greenhouse gases released by most vehicles.
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Co-working locations offer office space that doesn’t have to be dedicated to a single
person.
Ride sharing also offers transportation options without having to own a car.
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Looking forward, there are many more opportunities to provide affordable housing.

Row houses offers a way to reduce the amount of materials used, and can reduce labor
costs.

Also, there is less heat gain, which can lead to lower energy use.

The Mueller Development was a great opportunity that the City of Austin had to provide a
neighborhood in a closely urban setting. By providing more dense housing, we can
accommodate more people in a space. There is a diverse mix of housing options at various
price points.

44



The Garden Court Homes in Mueller concept places houses around a central shared lawn
area.

The amount of open space is maximized per home.
A sense of community is also increased because people are more likely to see each other.
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Shared pools, playgrounds, and community gardens allow people access to these features
without having to own them.
Operational and upkeep costs are shared.
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Finally, Materials and the Occupant Experience
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Desire for Subjective Outcomes:

. Beauty

. Durability

. Clean-ability
. Comfort

FUTURE FOCUS
. Employee productivity and wellness
. Lighting and Acoustics
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Living Building Challenge
. Further definition for the desired outcomes
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Prescriptive requirements such as Terrapin’s 14 Patterns of Biophilic Design provide great
design tools to achieve desired outcomes

Image of Dell Children’s Hospital Healing Gardens

50



Well goes further with these prescriptive requirements to ensure design for occupant
wellness and productivity
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Outcome/performance based approaches to allow all buildings (not just new construction)
to participate in this effort and identify deficiencies.
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