As part of the 2017 Flagstaff Festival of Science and the
ASES National Solar Tour

13th Annual Tour

Saturday,
September 30th
10am - 2pm

Tour Features: ~Net Water Zero ~Rainwater Harvesting ~Greywater ~Net Energy Zero
~Solar PV ~Solar Thermal ~Passive Solar ~Trombe Walls ~Local Materials ~ICF Construction
~Advanced Framing ~Heat/Energy Recovery Ventilation ~Air Sealing & Advanced Insulation
~Innovative Materials and Methods
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Welcome to the 2017 Tour!
How to use this packet:
This guide contains a short written summary of the features of the eight projects on the
tour. The tour begins at Willow Bend Environmental Education Center at 703 E. Sawmill
Rd. Tour packets with site locations as well as directions to the sites will be available the
day of the tour at Willow Bend.
This tour is self-guided and all participants assume their own liability while visiting each
site and traveling to or from sites.
Assistance with directions: Willow Bend 928.779.1745

A special thanks to our partners:


Coconino County Sustainable Building Program & Program Participants



City of Flagstaff Sustainability Program



City of Flagstaff Water Services



Willow Bend Environmental Education Center



NAIPTA - Mountain Line- Transportation Support



The 2017 Sustainable Building Program Team
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Thank you to our Tour Sponsors!

AP Sawmill & Lumber Products, LLC is a locally
owned and operated small sawmill located in
Flagstaff, Arizona since 2003. The logs we process
are salvaged from private and public land during
pre-construction clearings, fuels-reduction
treatments, and hazard removals. The logs we save
and mill locally would otherwise be ground for
woodchips, cut for firewood, or shipped to a larger
sawmill several hundred miles away. We are here
to provide you with all your local lumber needs!
http://www.apsawmill.com/

Science driven green construction.
Passive House Builder and Consultant in Northern AZ,
specializing in Energy Star, Net-Zero, and Passive
House technology. A design-build company for zero
energy homes. http://www.ezrabuilders.com

Since 1985, Loven Contracting's unending goal is a
quality product and a satisfied client. As a full-service
Construction Management firm, we specialize in new
construction, tenant improvements and renovations
across many sectors including City, County, State,
Federal, retail, hospitality, healthcare, and privately
commissioned buildings. We pride ourselves in our
reputation, our community involvement, and our
ability to continually deliver successful projects and
Client experiences. http://lovencontracting.com/

CCC offers associate degrees in Alternative Energy,
Sustainable Green Building, Architectural Design and
Construction Technology; provides courses and
weekend workshops in alternative energy, sustainable
living and high desert gardening. See following
descriptions for AAS Degree in Alternative Energy
Technology and AAS Degree in Sustainable Green

Flagstaff Skylights, Solatube Premier Dealer, Certified
Installer. Solatube tubular daylighting devices are
affordable, high-performance lighting solutions that
bring daylight into interior spaces where traditional
skylights and windows simply can’t reach. Solatubes
are the ideal solution for lighting interiors in a costeffective, energy-efficient and eco-friendly way. They
significantly reduce the need for electricity while
keeping people connected to the outdoor
environment. http://flagstaffskylights.com

PWMA LLC designs practical, sustainable and vibrant
architecture for residential, commercial and civic
projects in northern Arizona. Our focus is
authenticity. AUTHENTIC ARCHITECTURE is accessible,
beautiful, and comfortable. It is the result of a design
process that is honest, inclusive and transparent.
https://www.pwma.work/
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Thank you to our Tour Sponsors!

Solar Design and Construction provides sustainable
residential design and consultation and teaches
workshops on healthy, resource efficient, beautiful,
passive solar homes. Ed Dunn designs and consults
on energy efficient passive solar, straw bale, earth
building, foam block and structural insulated panel
homes. He is also a resource on sustainability
topics for teachers, and teaches Solar Home Design
at CCC. https://www.facebook.com/Solar-DesignConstruction/

Our home designs incorporate passive solar
principles and resource-efficient building
components and techniques. We integrate solar PV,
solar thermal and rainwater catchment systems into
our homes and use plentiful daylighting and proven
energy-efficient "building science" construction
methodologies to ensure our homes are resourceefficient, durable, comfortable and healthy to live in.
http://solarterra.com/

Coconino County Sustainable Building Program
Consultation • Pre-Submittal Plan Review • Field Support
Sustainable Building Awards Program • Resources
• Educational Opportunities
The mission of the Coconino County Sustainable Building Program (CCSBP) is to
encourage, support, educate, and develop sustainable building practices for the communities within Coconino County.
The CCSBP offers the following services for free:
Consultation: on sustainable building methods- plan review before you submit for a building permit, learn ways to make
your new or existing home more energy/resource efficient or get code support for your alternative building design.
Award Program: through meeting at least the minimum requirements of the Program checklist, your home/building can
receive a Sustainable Building Award Plaque and be able to participate in local tours and events. Use the regionally
focused checklist as a guide during your planning and building process.
Resources: on sustainable building products, methods, practices, a resource directory of businesses that provide local
sustainable building services and supplies as well as a comprehensive listing of tax incentives for sustainable development and renewable energy.
Educational Opportunities: lectures, solar/sustainable home/building tours, workshops, seminars and information on sustainable building classes that are offered at CCC or NAU. The Program also provides educational presentations to
groups, conferences and schools.
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Willow Bend Environmental
Education Center

703 E. Sawmill Road

Sustainable features:
+ Strawbale building: energy efficient,
renewable and high source of insulation
value, straw is also a waste by-product
from grain harvesting

+ Passive solar design: south facing
windows, Trombe walls: passive solar
heat collection, heat stored and radiated at night

Sign in at Willow Bend to receive a tour packet with location addresses to start the self-guided tour!
Willow Bend Environmental Education Center's mission is to provide
educational outreach services that build environmental awareness and
an ethic of responsible stewardship of our natural and cultural resources. The non-profit organization was founded in 1978 by the Coconino Natural Resource Conservation District and found a permanent
home in 2002 when this building was constructed. The building provides the public with a model for sustainable building and living. Willow Bend leads by example, with their passive solar, strawbale education center, as well as by their low-water native gardens, on-demand
water heater, Energy Star office equipment, energy-efficient lighting,
composting, and more.

+ Native plants and xeriscaping to
help reduce watering demands supporting healthy ecosystems
+ Solar PV panels: grid tied 6.2 kWh
per day, donated by Prometheus Solar
+ Rainwater harvesting system collects and distributes to low-water garden
+ Energy efficient: blown-in fiberglass
in ceiling (R-50) & CFL lighting with
natural day lighting

Award Certification Level: Advanced
In addition to serving as a center that practices sustainability, Willow
Architect/Designer: PWMA, LLC
Bend offers environmental education for kids and adults, such as hands
-on learning, workshops, field trips, and events for the community. For Builder: Solar Design & Construction
more information about Willow Bend, visit their website.

Directions to Willow Bend
Willow Bend is off of Butler Ave in the vicinity of
Aspen Place behind the Sawmill shopping center.
Go south on E Sawmill Rd., past the County Jail.
Willow Bend will be on your left. Or go south on
S Lone Tree Rd., take a left on E Sawmill Rd.
Destination will be on your right.
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Hope Construction’s Tiny House
Sustainable features:
+ 160 sf = tiny footprint!
+ Made with AirLight panels, an expanded polystyrene panel with steel
structural elements:
 light weight on trailer= better gas
mileage
 Panels manufactured according to
plan so waste is minimal
 Air sealing, structural and insulation all-in-one
+ Reclaimed lumber on exterior
Hope Construction is taking the tiny house movement to heart.
They have built a model tiny house using the AirLight Panel
system. Building the tiny house was a way for them to experiment with this new system and also with building small spaces.
The AirLight Panel system is a local product, as it is manufactured in Kingman, Arizona. AirLight panels are manufactured to
order, in accordance with the design, so little waste is produced
in the process. It is also a light weight system– perfect for a tiny
house on wheels! This tiny home exceeds the required R-value
in the walls and lid as well as the U-value of the windows. Energy Star appliances will complete this energy efficient model of
small living.

+ Mini-splilt heat pump for energy efficient heating and cooling
+ Energy efficient appliances are
planned

Owner/Designer/Builder:
Hope Construction Inc.
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Jones/Glotfelty Shipping Container Residence
Sustainable features:
+ Constructed from reused shipping
containers
+ High density spray foam insulation on
interior; ceramic coating on the outside
+ 4,000 gallon rainwater cistern for site
distribution to vegetation
+ Greywater system for irrigation
+ Passive solar design
+ 16 solar photovoltaic panels with remote monitoring technology to control
energy system with smartphone
+ Maximum day-lighting: Kalwall clerestory and translucent walls
The Jones/Glotfelty Shipping Container Residence was inspired
by the trains that pass through the neighborhood in which this
project resides, and the colorful shipping containers they haul.
The six shipping containers used for the project were sourced
from a facility in Phoenix that also made the preliminary modifications. The home is a model of reuse, from the shipping containers providing the structure, to the reused concrete (“urbanite”)
for the planter, to the greywater reuse system. The owners chose
this neighborhood because they thought the innovative design
would blend well into its artistic environment. They also involved
the neighbors in the process to ensure this unique home would
be a welcome addition.

+ Radiant floor heating split in 4 zones
+ Re-use of concrete waste as “urbanite”
rock for landscaping
+ Energy Star appliances, smart wiring,
durable metal roofing
+ City infill with innovative design
Award Certification Level: Advanced +
Owners: Marie Jones & Marvin Glotflety
Architect/Designer: Anthony Brown &
Tom Hahn, ECOSA Design
Builder: Dan Miller
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Eccleston Residence
Sustainable features:
+ Passive solar design
+ Solar PV added after certification
+ Natural day-lighting strategy implemented in all conditioned rooms
+ Insulated Concrete Forms (ICF) construction
+ Evacuated tubes solar thermal heating
for domestic hot water and radiant-floor
heating
+ Excess building materials donated to a
non-profit building association
+ Rainwater harvesting and greywater
systems

This ICF house is getting close to net energy zero with its high
efficiency appliances and lighting and solar PV and thermal
systems. It has both rainwater catchment and greywater systems to meet all irrigation needs. There are many other interesting technologies you will see here, such as the Hard Water
Genie water softener that uses electricity rather than chemicals, and the pureWash laundry water ozonator that uses
ozone rather than detergents to get clothes clean.

+ Energy Star appliances and LED lighting
+ No chemical pesticides or chemical
herbicides used on site
+ Mulch made from removed tree stumps
+ Low flow faucets and shower heads

Award Certification Level: Advanced
Owner: Bobby & Cheryl Eccleston
Builder: Bobby & Cheryl Eccleston with
Barden Home Builders
Architect/Designer: Terry Averill
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Mars Hill House
Sustainable Features:
+ Live dashboard system that provides
ongoing energy, water and resource impact data on a website for the community to access and learn from
+Integrated local materials
+Passive solar design
+Rammed earth wall for additional thermal mass storage
+Solar thermal and solar PV systems

The Mars Hill House utilizes a blend of Integrated Concrete Forms (ICF)
and cinder block construction for the main structure. A rammed earth wall
made of sand, clay, and aggregate from the site was built on the interior to
create additional thermal mass for heat storage. The house has optimal
passive solar design, energy and water efficient appliances and systems,
and a solar thermal hot-water system for the home’s heating and hot water
needs. An attached greenhouse provides an additional heating source for
the home, and stores 10,000 gallons of collected rain in an underground
cistern. This water is used for their food production, gardens and landscape. Alan designed the home as part of his master’s thesis, and as an
NAU Construction Management instructor, has used his home as a teaching
tool for his students and the community. Alan also created a website that
community members can visit to see how much energy and water their
home is using, as well as how much it is producing or harvesting. You can
follow their home at www.buildingdashboard.com/clients/marshillhouse/

+Water catchment systems including a
10,000 gallon cistern built into attached
greenhouse for on-site food production
+Complete graywater system for outdoor landscaping
+Working towards Living Building Challenge Net-Zero Energy Certification

Award Certification Level: Advanced +
Owner/Designer: Alan Francis and
Birgit Buss
Builder: Stilley-Tullos Design Build
Group
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Anderson Residence
Sustainable Features:
+ Passive solar home design with PV
array planned for the future
+ Roof 10” thick Structurally Insulated
Panels (SIPs) = R-50 and walls 8”
thick SIPS= R40
+ Rainwater treatment system installed
for domestic use
+ Two pipe system installed for future
gray water use
Wayne Anderson was so committed to building a sustainable home
for his family, that he took several classes from CCC’s Sustainable
Green Building Program to learn more. With what he learned from
the program, he designed a home that is comfortable, durable, affordable, beautiful and environmentally conscious. This project incorporated aspects from each of the sustainability categories. Water conservation was maximized through the use of a water harvesting system for both potable use and irrigation as well as low flow fixtures
and efficient appliances. The home was also plumbed for a future
greywater system. Energy efficiency was maximized through passive
solar design, a well insulated envelope and energy efficient appliances. Durability was another focus of the project; metal roofing and local stone siding are a couple examples of the many durable materials
used. Construction waste was also kept to a minimum through the
use of all wood waste as fuel, rubble as fill, and the recycling of cardboard and steel.

+ Minimal construction waste, 4 trips in
a flatbed pickup during entire build
+ Efficient electric hot water system
+ 10,000 gallon rainwater collection
and storage system installed with onsite irrigation to landscape
+ Durable finishes like the metal roof
and local stone veneer siding
+ Local materials: pine and malapai

Award Certification Level: Advanced
Owners: Wayne and McKenzie Anderson
Designer: Wayne Anderson
Builder: All Services Building Construction
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Herkenhoff Residence
Sustainable Features:
+ Passive solar aspects
+ Solar ready roof
+ Passive radon venting that is tied to
exhaust system to be made active if
need be
+ Storm water retained on site with
swales and berms
+ Rainwater collection for irrigation
+ Boiler & hot water heater located in a
conditioned space

The Herkenhoff Residence employs passive solar design aspects and energy efficiency measures such as an energyefficient boiler and blown-in cellulose and spray foam insulation to reduce energy use. The home is tied in to the natural
environment of the site through use of native malapai rock on
the interior and exterior of the home and the preservation of
native landscaping. Both passive and active rain water harvesting is employed on-site with rain barrels and diversion of
rainwater with swales and berms. Other sustainable features
include Energy Star appliances, LED lighting, passive radon
ventilation and low VOC finishes.

+ Radiant floor heating tied to 95% efficiency boiler

Award Certification Level: Intermediate
Owners: Ken & Lottie Herkenhoff
Architect/Designer: Paul Overman
Design Studio Inc.
Builder: Harmony Builders Inc.
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Flagstaff EcoRanch
Sustainable Features:
+Experiential education model
+ Sustainable agricultural methods
+ Community Supported Agriculture
including donations to non-profit community organizations
+Water harvesting system (in process)
for watering produce
+Chicken raising for eggs
+Greywater reuse for irrigation of ornamentals

Flagstaff EcoRanch is a nonprofit sustainable living and agriculture education site seeking to address global challenges through
practical sustainability and empowering education. The EcoRanch
provides a variety of educational opportunities from classroom
visits to internship opportunities. An assortment of produce including kale, peas, squash and broccoli are grown on site; their
Community Supported Agriculture (CSA) program provides produce to community members as well as donations to the Flagstaff
Family Food Center and WIC. In addition to sustainable farming,
the owners have implemented sustainable living practices in the
home. Participants will tour the gardens, and learn about their
water harvesting plans and greywater reuse system, as well as
the practical sustainability measures being implemented in the
home.
More
information
can
be
found
at
www.flagstaffecoranch.com

+Water saving strategies such as low
flow showers, low flow toilets, catching
shower water for toilet flushing
+Energy saving strategies such as
weatherizing, insulating outlets, insulating hot water tank and turning down the
thermostat
Award Certification Level:
Community Model
Owner/Designer:
Flagstaff EcoRanch, Jeff Meilander
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Resource Page
Government Programs:
Coconino County Sustainable Building Program
The mission of the CCSBP is to educate, encourage, support and help develop sustainable and energy efficient
building practices throughout northern Arizona: www.coconino.az.gov/sustainablebuilding
City of Flagstaff Sustainability Program
The Sustainability Program is dedicated to promoting sustainable living and providing practical solutions to the
Flagstaff community. http://flagstaff.az.gov/sustainable
City of Flagstaff Water Conservation Program
The City of Flagstaff Water Conservation Program promotes using the City’s water resources wisely and
implements educational opportunities for the community. http://www.flagstaff.az.gov/31/Water-Conservation
Educational Organizations/Programs:
Willow Bend Environmental Education Center
The nonprofit center’s mission is to provide education outreach services that build environmental awareness and
an ethic of responsible stewardship of our natural and cultural resources. www.willowbendcenter.org
Coconino Community College Alternative Energy Technology Degree
https://www.coconino.edu/environmental-technology-alternative-energy-technician-aas
Coconino Community College Sustainable Green Building AAS Degree
https://www.coconino.edu/sustainable-green-building-aas
Northern Arizona University Master of Arts in Sustainable Communities: http://nau.edu/sbs/sus/
Northern Arizona University Office of Sustainability: http://home.nau.edu/sustain
Northern Arizona University Clean Energy Research and Education: https://nau.edu/cefns/engineering/
mechanical/research-and-labs/energy/
Tax Incentives-Utility Rebate Programs:
Listing of State and Federal Tax Incentives: http://www.dsireusa.org
Residential and non-residential rebate and incentive programs exist through utility providers such as Arizona
Public Service (APS), Salt River Project (SRP), Unisource Energy Services (UES) and the City of Flagstaff. Please
refer to their websites for information.
APS: https://www.aps.com/
SRP: http://www.savewithsrp.com
UES: https://www.uesaz.com/rebates
City of Flagstaff: http://www.flagstaff.az.gov/
Organizations:
American Solar Energy Society: http://ases.org/
American Wind Energy Association: http://www.awea.org
Arizona Solar Center: www.azsolarcenter.org
Northern Arizona Branch of the US Green Building Council: www.usgbcaz.org
NACET (Northern Arizona Center for Entrepreneurship & Technology) NACET website at http://nacet.org
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