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Introduction
		
This booklet accompanies the Coconino County Sustainable Building
Program’s (CCSBP’s) Residential New Construction Checklist.  This booklet, the
checklist, and the certification program, are part of CCSBP’s mission to encourage
and support sustainable building practices throughout Coconino County.  As the
communities in our county continue to develop, the degree to which development is sustainable shapes their future.  An early definition of sustainable development was articulated in the Brundtland Commission’s Our Common Future in
1987: “[D]evelopment that meets the needs of the present without compromising the ability of future generations to meet their own needs.”  A requisite is that
the systems we rely on operate in harmony.  These include economic systems
(local and global markets), social systems (political systems, cultures, social
institutions), and environmental systems (ecosystems, climatic systems).  These
systems overlap – no system in the real world operates in isolation – and their
processes and functions can align to be mutually beneficial.
		
There are many pathways to a sustainable built environment.  The New
Residential Checklist defines some of these paths by highlighting sustainable
practices that are used to promote health in the systems we rely on and well-being for home occupants.  This booklet provides more information on each of
the items on the checklist, how they reflect CCSBP’s core values, and how they
address broader sustainability goals.  Core values are listed in the margin at the
top.  Each item on the checklist falls under a broader sustainability goal which
can be used to identify the main direction of its purpose.  Sustainability goals are
represented with nature icons to the right.  While the most elegant sustainable
solutions cover more than just one of our sustainability goals, each checklist item
is categorized under the goal that it best addresses.
Nature is fundamentally comprised of sustainable solutions.  Each of the
nature icons represents a natural organism or system, native to our area, that
is expressively successful in one of our sustainability goals.  Inspiration from,
and the conscious emulation of, nature’s design solutions for sustained life on
our planet, is called Biomimicry (Baumeister, 2015).  Click on the nature icons
to the right to see a description of each sustainability goal through the lens of
Biomimicry.  When we apply nature’s principles, forged through 3.8 billion years
of evolution, to human designs, the ideas that link these icons to our goals go
beyond metaphor to tangible sustainable solutions.
This booklet explains specifics of each item on the checklist so designers,
builders, homeowners, and anyone interested, can choose a path that meets
their needs and desires.  It explains the sustainable dimensions of each item to
facilitate the flow of information and support our innovative community as it
creates unique and expansive sustainable solutions.  All items are numbered as
they are on the checklist.  Throughout the booklet, blue/green text in the margins
provides supplemental information related to the goal, practice, or process being
described.  Terms that may benefit from a definition in context are deep orange
and accompanied by clickable [ ] definitions in context in the margin. The
many important resources available online that inform and expand on the content in this booklet can be accessed by clicking the blue underlined hyperlinks.  
Additional resources, not immediately accessible online, are citied and listed in
the appendix.

CCSBP Core Values:
•
•
•
•
•

Community and
Regional Focus
Affordable and High
Return Methods
Symbiotic Natural
and Technical
Systems
Optimal Life-Cycle
Performance
Conservation
(Reduce, Reuse,
Recycle, and
Renewables)

Community & Site

Material &
Resource Use

Energy Efficiency &
Use

Environmental
Quality

Water Efficiency &
Use

Aesthetics,
Innovation, &
Education
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Community and Site

A building’s potential goes beyond benefits to the owners or everyday
occupants.  It can also benefit its community and its affiliated natural environment.  Of the six sustainability goals addressed on the checklist, Community
and Site items make up 13% of
the total points.  There are 10
items that address the intricate
relationships a new home has
with its immediate ecological
and social environments.
Residents of a home
located within a walkable community, with a variety of services
nearby, often choose walking
as the preferred mode of transportation. In addition to being
more convenient and enjoyable,
this can have a positive impact
on residents' physical health.  
A building located near a trail,
open space, or recreation area
also encourages physical activity.  
These location features, and
nearby public transportation,
all work to alleviate reliance on
cars, and reduce the amount
of pollution to local and regional environments.  This reduction also helps to
limit greenhouse gas (GHG) emissions to our atmosphere.
Along with health benefits to residents, and less harm to the environment, the location and design of homes and their landscapes can enhance
the social connectivity of a community.  Renovating dilapidated structures, or
developing on land that was previously developed and is now underused, can
add cohesiveness to the urban fabric.  Walkable, mixed-use neighborhoods
can foster vitality by increasing activity and interactivity.  
When new projects or retrofits pay close attention to their associated
ecosystems, and are designed to operate as part of them, the health of local
environments can improve.  Ecosystem-based adaptations, as simple as native
plant species replacing non-native species, permeable surfaces replacing solid
pavement, green roofs and rooftop gardens, and landscaping that acknowledges natural water flows, can increase the health of the local environment
and increase the community’s resilience to storms or other natural disturbances.
Thoughtful design of the built environment, with specific attention to
the community and site, can help build and strenghten a community's sense
of place, increase social capital, and help bring broader resilience to the
community.  For more information on resilience specific to Coconino County
check out Coconino County’s Comprehensive Plan’s chapter on Sustainability
& Resiliency.

Karen Cooper
Trail - urban trail
in Flagstaff, part
of the Flagstaff
Urban Trail
System (FUTS)

[[  ] greenhouse gas

[[  ] associated
ecosystems
[[  ] Ecosystembased
adaptations

[[  ] resilience

[[  ] social capital
iv

		

Material & Resource Use

[[  ] embodied
energy

All Materials, in all homes, were originally forged through natural
processes.  To make these materials usable they are removed, manipulated,
and shipped, each step adding to their embodied energy.  For most modern
[[  ] carrying capacity
homes, sources of materials are widely dispersed, each material meeting
for the first time in a single location.  Most of these materials will end up in
landfills (McDonough & Braungart, 2002).  
Each step to get them there consumes
Ponderosa Pine - local
energy.  We burn fossil fuels in extraction,
material, low embodied
processing, transportation, construction,
energy, connection to site
and demolition, effectively transferring
materials from natural systems to landfills,
and carbon from the ground to the atmoIt’s difficult to fathom, and
sphere.  This rearrangement of materials
fully appreciate, how much
and resources is harmful to our biosphere.
our standard of living deOur systems take and discard so
pends on globally sourced
quickly that they have surpassed the rate
materials and resources
at which the Earth can clean and replenish
provided through natural
our resources.  We have passed the
cycles. Ecosystem services
Earth’s carrying capacity.  With our current
(like raw materials, gas regecological footprint, we would need 1.6
ulation, climate regulation,
and water purification) are
Earths to balance our changes.  But, as
essential to human funcmore people globally are coming out of
tions. Without them no
poverty, consumption is on the rise.   Over
society or economy could
the next 15 years the demand for materials, across the globe, is predicted to
exist. Through this lens,
rise 35%.  The elimination of poverty is a crucial global goal, but it can’t be
their economic value is, in
achieved by duplicating past production processes.  If everyone on the planet
fact, infinite. Even if we
lived a lifestyle similar to the average American, we would need 8 Earths to
ignore this, and if we ignore
support us.  Since we only have one, we need to rethink our systems, or we’ll
the fact that depletion of
run out of resources.
any single service will have
Systems that provide abundance without harming the biosphere are
cascading effects, estipossible.  They are all around us.  Nature’s processes are conducive to life.  
mates of our ecosystems’
annual economic value
Natural systems, plants and animals, use resources too, but the way they
are immense. Costanza et
rearrange these resources is helpful to life around them.  The level of human
al. (1998), along with the
resource consumption pales in comparison to the consumption found in
National Center for Ecolognature, but nature’s consumption is helpful to the biosphere.  Wastes from
ical Analysis and Synthesis,
every natural process become nutrients for another process.  Humans are
estimated a minimum
the only species that uses materials and resources, then discards them in an
value twice that of all the
unusable form.
finished goods and services
Our designs decide the flows of our materials and resources.  Instead
of all the nations on earth.
of inhibiting the Earth’s ability to sustain life, we can help.  We can focus on
The value we glean from
sustainable supply chains.  We can increase what we give back to the environnature’s goods and services
ment by using materials that regrow quickly and biodegrade easily.  We can
is called natural capital.
Changes to the amount or
reduce the distance materials are shipped by sourcing materials locally.  We
quality of natural capital
can use durable materials with extended life cycles that reduce future costs
will have major global
and consumption.  We can create adaptive designs that change with changing
economic effects.
needs so materials live on in new forms with new functions.  If all material
and resource flows are well planned, our impact can be positive.
v

Energy Efficiency & Use
The U.S. Energy Information Administration (EIA)
estimates that in 2015 residential and commercial buildings made up 40% of the total energy consumption in the
United States.  The buildings we occupy consume more
energy than any other consuming factor - 36% more than
industry and 44% more than transportation.  Considering
this, improving the energy efficiency of our buildings will
go a long way toward conserving natural resources and
reducing greenhouse gas emissions.  An energy efficient
building will also reduce the operating costs for owners
and/or occupants.  
About half of the energy consumed by the average
U.S. household goes to heating and cooling.  In very hot
or very cold climates, where active cooling or heating is
required, a well-sealed building envelope is incredibly
important.  With this, a heating or cooling unit won’t waste
energy.  If the units themselves are energy efficient, costs
and consumption are further cut.
Where temperatures are moderate, all of the
heating and cooling can be done passively.  With the occasional extreme colds in Coconino County, it’s sometimes
necessary to incorporate active heating.  If done well, this
will not require much extra energy.  A Coconino home can
be cooled completely passively.  Much of its heating, ventilation, and lighting,
can be achieved without cost.  By considering the specific environmental and
geographic factors, a building can operate within its environmental context
and use the energy provided by the site.

		

Environmental Quality

These items focus primarily on the quality of the air in a home.  Air is
the most ubiquitous and vital feature of our environment.  It’s easy to see
why this characteristic of a home’s environment is so essential for the health
of the people living inside.  The most important goal for a home is to ensure
the health of its residents.  To ensure the health of individuals in a home
we need to consider the environmental health of all systems involved.  Our
homes are living systems; as are our neighborhoods, communities, and cities.  
Health should be considered at every level of a living system.  Natural environments are wonderfully adept at providing clean air, and this is particularly
true with the air provided by our environments in Coconino County.  With
proper ventilation and fresh air intake (designed to also conserve energy for
temperature regulation) health benefits provided by nature can permeate
our homes.  Home health can be realized by creating buildings designed to
conserve and complement the salutogenic features of natural environments.

Wind Turbine
- clean and
renewable way
to generate
electricity

[[  ] operating costs

[[  ] passively

[[  ] salutogenic
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Several environmental factors contribute to air quality.  The items in this
section consider these factors to ensure high quality indoor environments.  
There are 8 items in this section – tallying 59 possible points, about 8% of the
total.

		

5000 gallon
rainwater cistern
for garden
irrigation

Water Efficiency and Use

The water we consume is part of a complex hydrologic cycle – which is part of a complex hydrosocial cycle.  
Because water is so ubiquitous, shortage or contamination
will affect a wide area and large population.  Compared
to the rest of Arizona, Coconino County receives a lot
of precipitation.  This recharges our ground and surface
waters and keeps our forests and grasslands lush.  This
should not, however, dissuade us from conserving our
water resources and utilizing reclaimed water.  The Coconino region has been experiencing more frequent and
more severe drought conditions.  Population continues to
increase, and in order to keep pace with growing numbers
and a growing economy, we need to find the most intelligent means of managing our water.
This section covers water conservation and reuse,
rainwater collection, and water treatment.  There are 205
potential points – 27% of the total.  Some initial steps
– like low flow faucets, efficient water appliances, and
appropriate landscaping – can make significant reductions
in water consumption and household spending.  The City
of Flagstaff offers rebates for high-efficiency toilets, rainwater capture, and
replacing conventional turf with low-water-use plants.  A reduction in water
consumption translates to a reduction in energy consumption for treatment,
pumping, and heating.  Fresh water is a finite resource everywhere, so
regardless of where you live, water conservation is socially responsible and
environmentally friendly.  You can check out your water footprint at National
Geographic’s Water Footprint Calculator.

[[  ] hydrologic cycle
[[  ] hydrosocial
cycle

[[  ] reclaimed water

Aesthetics, Innovation, & Education
Aesthetics, Innovation, & Education are linked concepts that reach
us on a cognitive level.  They deal with pathways of expression.  They’re in
the creation and conveyance of ideas, the communication of meaning.  In a
building, they work to highlight the details that make it sustainable, unique,
connected, or culturally significant.  The aesthetic of a building connects us
emotionally and speaks to our notions of beauty.  As our species evolved,

It may not come as a surprise that most of us prefer
natural settings to artificial
(Chatterjee, 2013, ch. 8);
and that as children, we
are most attracted to views
of an expansive savannah.
The savannah provided
our ancestors with open
views to survey, trees and
water as focal points, and

vii

the recognition of beauty in nature drew us to environments full of life – environments that provide safety and sustenance.  We recognize beauty in the
progression of time – in the natural cycles we experience.  A sunrise or a sunset
grabs our attention and signals a changing environment with new dangers or
new opportunities.  Blooming flowers signal that the land will soon be fruitful.  
We see bright orange and yellow leaves as signals of changing seasons and a
reminder to make preparations (Chatterjee, 2013).
A beautiful building can communicate its purpose and the values behind
its design.  A beautiful home can connect emotionally.  The beauty of a new
idea helps it to move and reproduce, as a meme, like a gene.  Sustainable solutions are recognized, improved upon, and passed on – motivation inspired by
innovation – sustainability through the evolution of information.  This section
deals with these pathways of information exchange.  Sustainability requires a
connection across generations and education provides that connection.  Innovation brings sustainable ideas to the information and aesthetics smooths the
pathways so ideas flow quickly and easily.  Some points here can be subjective,
and the total is small.  There are 30 points in this section – 4 percent of the
total.

a variety of elements and
elevations to explore. As
we age and individually
adapt to our surroundings,
our preferences reflect our
experiences. We find beauty in new places connected
to the values they represent (Chatterjee, 2013).

[[  ] meme
[[  ] across
generations
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Community & Site
1

Community Connectivity				
▫▫ Project is within the city limits			

▪▪ Regardless of the city a home is in, all 15 points are
awarded if the project is within the city limits.
▪▪ A home in a city is more likely to be located near
services.  This reduces trip length and makes walking
or biking a more convenient and attractive option.
▪▪ Reducing automotive travel benefits local air quality
and limits greenhouse gas emissions.
▪▪ By building new homes within existing cities, sprawl
is avoided, community cohesiveness increases, and
residents enjoy an organic uptick in physical activity.

▫▫ Project is 0-2 miles to an urban trail		
0 - 3520 ft

5 points

3521 - 7040 ft

4 points

7041 - 10560 ft

3 points

▪▪ In the city, urban trails address and accommodate
our innate biophilia.  They offer a connection to
nature and added motivation for a walk or bike trip.
▪▪ They can increase health and physical activity in the
community while reducing automotive dependence.
▪▪ They can provide natural corridors for wildlife,
improving the health of local ecosystems.
▪▪ Read more about the Flagstaff Urban Trail System at
the FUTS (pronounced ‘foots’) website.

50 points
15 points

3-5 points

A project within the city
limits can help mend,
strengthen, and/or redefine
a city’s complex urban
fabric.  It can add to the
city’s overall coherence –
the continuity that attracts
us from place to place, the
uninterrupted yet changing
city character.  Urban trails
weave nature into this
fabric and can help connect
city systems to ecosystems.  This coherence and
connection to nature can
draw people onto sidewalks
and trails; to districts
of commerce, arts, and
recreation; and to the parks
and open spaces.  This kind
of engagement benefits the
community through social
interaction and economic
activity while giving individuals the psychological
and physiological benefits
of experiencing nature
(Browning, Ryan, & Clancy,
2014, p. 12) and the many
health benefits of regular
physical activity.

Concentrating development
within existing cities will
benefit the many, still-intact
ecosystems just beyond
our city perimeters that
are threatened by urban
sprawl. Sprawl harms
wildlife and decreases
biodiversity; increases infrastructure costs; spreads air,
water, and land pollution;
and increases greenhouse
gas emission by increasing
reliance on cars and fossil
fuels.

[[  ] biophilia
[[  ] natural corridors
1

▫▫ Project is 0-2 miles to public transportation		
0 - 3520 ft

5 points

3521 - 7040 ft

4 points

7041 - 10,560 ft

3 point

3-5 points

More than half (p. 2) of
greenhouse gas emissions
contributed by a typical
2 car household come
from personal vehicle
use.  As the number of
people transported per
quantity of fuel increases
(public transportation), the
efficiency of the system
increases.  Personal vehicle
systems are the least
efficient.  Prioritizing public
transportation over car
trips is one of the best ways
to limit your greenhouse
gas contribution.

Flagstaff bus
in mixed-use
neighborhood
▪▪ A project near public transportation can reduce
dependence on personal vehicles.  This translates
to less pollution locally and regionally and fewer
greenhouse gas emissions.
▪▪ Public transportation can provide economic benefits
for nearby residents and the larger community.
▪▪ Public transportation addresses social equity as it
increases the accessibility of city services.

▫▫ Project is 0-1 mile to open space			
0 - 880 ft

10 points

881 - 1760 ft

9 points

1761 - 2640 ft

8 points

2641 - 3520 ft

7 points

3521 - 4400 ft

6 points

4401 - 5280 ft

5 points

▪▪ Open space includes forest, prairies,
recreation areas, parks, and community gathering spaces.
▪▪ Connections to nature through
visual, auditory, haptic, olfactory, or
gustatory stimulation can improve
psychological and physiological
health and cognitive function.  A
project that is near nature and/or
open gathering spaces can provide these benefits for  
home occupants and help increase social cohesion.

[[  ] economic
benefits

[[  ] accessibility
5-10 points

Frances Short Pond off of
Karen Cooper Urban Trail

2

▫▫ Project is 0-2 miles to basic shopping			
0 - 1920 ft

15 points

1921 - 3520 ft

13 points

3521 - 5280 ft

11 points

5281 - 7040 ft

9 points

7041 - 8800 ft

7 points

8801 - 10560 ft

5 points

5-15 points

[[  ] walkability
[[  ] functional
diversity

▪▪ Nearby shopping services indicate high walkability
and functional diversity in a neighborhood.
▪▪ Diversity of use within a neighborhood can decrease
the need for personal vehicles, increase the likelihood that residents will walk or bike, and increase
community vitality through activity and interactivity.

This mixed-use
neighborhood is
also an example
of a high density
development.
Connected units
in apartments
require less energy
per unit volume
for temperature
regulation.

[[  ] Infrastructure
[[  ] infill

This is one of many
examples in Flagstaff of a
walkable neighborhood
with functional diversity.
The apartments on the
left are within walking
distance to a variety of
retail outlets, business
services, restauraunts, a
small market, and a large
grocery store.

2

Higher Density Development			

3 points

3

Previously Developed Land

4 points

▪▪ If a home is within a density of more than 7 dwellings per acre, 3 points are awarded.
▪▪ Infrastructure is more efficient in higher density
clusters and the overall encroachment on natural
habitats is reduced.
▪▪ Whether it’s infill, or land in a rural area that was
developed but is no longer in use, if a project is on
previously developed land, 4 points are awarded.
▪▪ By developing on land that has already been disturbed, further encroachment into natural habitats
can be avoided.
▪▪ This can be an opportunity to improve the environment where harm had previously occurred and to
increase the connectivity of a community.

3

The ecosystems we are
a part of provide many
necessary services.  These
“ecosystem services” are
free to us and essential to
sustaining life. They include
clean water and water
purification, climate and
temperature regulation, soil
formation, nutrient cycling,
medicinal resources,
recreational value, educational value, and design
inspiration.  In order to
ensure ecosystems continue to function as they have,
our designs should seek to
benefit from these services
while limiting disturbances
to the natural systems that
provide them.

[[  ] Low Impact
Development

Permeable pavement in
downtown Flagstaff

4

Site Impact

▫▫ Project is sited for low impact

▪▪ If the site and development planned preserves open
space and has minimal impact on the site vegetation, topography, and natural drainage, the project
earns 1 point.
▪▪ Low Impact Development (LID) reduces runoff,
reduces the frequency of flash flooding in urban
areas, protects water quality, and reduces infrastructure costs.
▪▪ Learn more about LID with Flagstaff’s Low Impact
Development Guidance Manual.

1 point

▫▫ “No disturbance zones”

1-2 points

▫▫ Permeable surfaces

1-2 points

▫▫ Stormwater retained on site

1-2 points

▪▪ 2 points can be earned by recognizing “no disturbance zones” on the site. 1 point is awarded if
zones are marked on the project’s drawings; and, 1
point is awarded if these zones are flagged on the
site.
▪▪ Markings show consideration for, and will act to
preserve, the associated ecosystems and inherent
value of the site.
▪▪ Depending on the proportion of permeable surfaces
on the site, 1 or 2 points will be awarded. If 70% or
more of the area outside buildings is permeable, 1
point is awarded. If 90% or more is permeable, 2
points are awarded.
▪▪ Permeable surfaces can give a site resilience to
floods and erosion while replenishing the groundwater supply.
▪▪ Permeable hard surfaces more closely resemble
natural surfaces and can facilitate natural water
cycles on a site.
▪▪ A site assessment of stormwater management
strategies will determine points for this item.
▪▪ As the area of impervious surface increases, a city or
development is faced with an increased volume of
unabated stormwater.  The site of a new home can
help abate stormwater volume by offering natural
avenues to recharge groundwater or by collecting
rainwater (see items 35 and 39).
▪▪ For more information on Low-Impact Development
in relation to stormwater management see the
Flagstaff Engineering Division’s LID Requirements to
Stormwater Design Manual.
▪▪ For a broader overview of stormwater issues in the
area see Coconino County’s Stormwater Program
page.

▫▫ Reduce spread of invasive weeds

[[  ] invasive weeds

10 points

▪▪ If steps are taken during or after construction to
remove and limit the spread of invasive weeds,
without the use of chemicals that could potentially

1 point

4

harm native plants and ecosystems, 1 point is
awarded.
▪▪ There are mechanical, chemical, and biological
options for dealing with invasive weeds.  For best
management practices during construction, see Coconino County’s Invasive Plants of Coconino County:
Management During Building Project Construction.
▪▪ For management practices specific to plant species,
see Management Practices for Common Recognized
Invasive Plant Species of Coconino County.
▪▪ For eco-friendly herbicide ideas, see Coconino
County’s Eco-friendly Herbacides.

The concrete
barrier on the
home's south
side acts as
wind protection
for the outdoor
living space

5

▫▫ Erosion control with mulch

1 point

▫▫ Trees protected during construction

1 point

▪▪ If mulch is applied to the site, 1 point is awarded.
▪▪ Straw mulch and hydraulic mulch can act as temporary soil protection from rain and other eroding
factors while a site is under construction.
▪▪ The application of some mulch, like composts/wood
mulch, can be the beginning to a permanent erosion
solution, as it promotes plant growth.
▪▪ For more information on erosion control check out
Coconino County’s Erosion Control – Best Management Practices.
▪▪ If trees are marked and sectioned off during construction, 1 point is awarded.

Landscaping (shade, cool, block wind)

▪▪ If the project displays a conscious effort to provide
shade, cooling, and wind protection through landscaping, 1 point is awarded.
▪▪ This can include constructed barriers and native
vegetation.
▪▪ Native plants can provide temperature regulation
through evapotranspiration (see margin), shade for
outdoor spaces, and wind protection.

1 point

In most plants, more than
97% of the water taken up
by the roots evaporates
back into the air while
passing through stems,
leaves, and flowers.  This
process is called transpiration.  Plants also keep more
water on site by reducing
runoff.  This increases the
amount of water available
for evaporation.  The
combined effect of water
vapor from evaporation
and from transpiration is
called evapotranspiration.  
Evapotranspiration keeps
moisture in the air and
lowers temperatures in otherwise very warm areas.  By
counteracting hot and dry
conditions, plants can act
as both temperature and
air quality regulators.  This
is particularly important in
the desert regions of our
county.

5

▪▪ Allowing native vegetation to provide summer shade
for south facing windows can help regulate indoor
temperature during all seasons.  If deciduous trees
or shrubs are used they will allow natural light and
warmth to pass into the building during the cooler
months and block excessive light and warmth during
summer months.

6

Food Producing Garden

▪▪ If there is proof of, or a clear
plan for a food producing
garden, the project earns 2
points.
▪▪ Gardens can provide natural
on-site temperature regulation, natural stormwater
retention, and help keep
groundwater supply replenished.
▪▪ Food produced at an ultra-local level is not susceptible to regional or global
food shortages or price
fluctuations.  Food security
is higher and the energy and
emissions that go into food
transportation are decreased.

[[  ] deciduous

2 points

Hubert Greenhouse
- local solution for
nutricious food

Through industrialized agriculture, the nutrient content of many of our most common crops has dropped.  
Tradeoffs favoring crops that work well with industrial machinery over crops with high nutritional value may
be a reason for this (Davis, Epp, & Riordan, 2004).  In pesticide-free settings, crops develop natural defenses
against pests that can manifest as higher nutritional value in the finished crop.  Crops grown amongst other
species create tight nutrient flows that stay on the site or in the garden.  A diverse, chemical free organic
garden may bring carbon back to the soil and nutrients back to the produce home occupants consume
(Tillman, 1998).
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FireWise Site

▫▫ Conifers are at least 30' apart between crowns

▪▪ This limits the likelihood of fire spreading from tree
to tree.

▫▫ Tree branches are pruned 6-10' above ground

▪▪ This limits the transfer of fire between trees and
grass or brush.

▫▫ Have "fire-free" areas - no fuel within 5' of home

▪▪ This will help prevent fire ignition or intensification
near the home.

▫▫ Wildfire protection plan is implemented

▪▪ Building near a fire hydrant will also satisfy the
requirement for this point.
▪▪ Wildfires are particularly concerning in Northern
Arizona.  This is due to the heavy forest cover and
the often hot and dry climate.  As climate change
exacerbates these hot and dry conditions, fire
becomes more of a concern.

10 points
1 point
1 point
1-2 points
1 point

The stone and brick
foundations and structures
that characterize Flagstaff’s
business district, the area
we know as historic downtown, can be traced back
to the town’s adaptation to
fire.  The first two settlements, with wood-framed
buildings similar to other
Wild West towns of the
time, were destroyed by
fire in 1884 and 1886.  On
the third attempt, buildings
were required to use stone
or brick as their primary
construction material
(Paradis, 2003).

6

▪▪ To see specifics on FireWise sites and wildfire protection plans visit the FireWise Guide to Landscape and
Construction.

▫▫ Building envelope is fire resistant

▪▪ Fire resistant materials for exterior walls include
concrete, plaster, stucco, masonry, and adobe.
▪▪ Fire resistant materials for roofs include composition
shingle, metal, clay, and cement tile.

5 points

Material & Resource Use
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Small House				

▪▪ Points are awarded based on the square footage of
the entire project.
< 300 sf

50 points

300-399 sf

44 points

400-499 sf

40 points

500-599 sf

30 points

600-699 sf

20 points

700-799 sf

10 points

▪▪ A smaller project will use fewer materials and
require less energy to build and operate.  
▪▪ A small land footprint limits encroachment of natural
habitats and disruption of natural systems.  
▪▪ As the goal should be for all sustainable design,
this seemingly singular solution addresses several
sustainability issues.

50 points

Coconino County has embraced tiny houses, along
with a growing number of
counties and municipalities
across the country, as a
sustainable option for
homeowners.  Tiny houses
provide a way to address all
CCSBP’s Core Values in one
small solution.  They fit in
almost any neighborhood
and can complement a
range of communities.  
They address local needs by
offering an affordable housing solution.  They address
regional ecological needs
with their small land footprint.  Symbiotic natural
and technical systems, and
life-cycle assessments, are
simpler with tiny houses.  
Several factors, like fewer
engineering hurdles and a
concentrated focus area,
open the way for creativity
and exploration when integrating recycled, reused,
and renewable materials
into the design and structure of the homes.  Energy
and water requirements
are low and systems like
daylighting, passive solar
heating, passive ventilation,
solar water heating, solar
and wind energy integration, and rainwater capture
for domestic use, are more
straightforward at smaller
scales.  This makes net zero
water and net zero energy
well within reach for tiny
house owners.  For more
information on tiny houses
in Coconino County read
the Sustainable Building
Program’s October, 2016
Newsletter and check out
the draft version of the
Permitting Regulations for
Tiny Houses in Coconino
County.

7

Community & Site
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Outdoor Living Space				

▪▪ If the outdoor living area equals at least
25% of the indoor living area, 5 points
are awarded.
▪▪ Patios, porches, and other outdoor spaces add square footage to the gathering
space in a home without the added cost
of conditioning the space.
▪▪ By providing visual connections with
these spaces a house or room will feel
more spacious (Wilson & Boehland,
2005).
▪▪ Visual connections to nature can lower
blood pressure and heart rate while improving occupants’ mental engagement.
▪▪ While in an outdoor living space occupants can enjoy the psychological and
physiological benefits of direct connections with nature.
▪▪ Check out Terrapin Bright Green's 14
Patterns of Biophilic Design.

5 points

Energy Efficiency & Use
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Building Information Modelling (BIM)		

▪▪ If Building Information Modelling is used to help
create a sustainable design and better characterize
a project's construction and operation efficiency, 4
points are awarded.
▪▪ BIM is the acronym used to describe both the
process of Building Information Modelling and the
Building Information Model it produces.  
▪▪ A Building Information Model is a visual representation of a building AND a digital database of information on all the building’s components and how they
interact.  It is, therefore, also a digital representation
of how the building will operate.
▪▪ The focus of a model can be on a range of goals
including thermal performance, passive design
analysis, lowering capital costs during construction
and operation, and efficient facilities management,
and therefore it can help forecast a building’s impact
over its life-cycle. There are efforts11, 12 to use this
technology to quantify buildings' carbon footprint.
▪▪ Check out Harvard University's Introduction to BIM
and BIM Uses Guide.

4 points

A rooftop patio
provides a significant
extention to the
home's living area
without any added
cost or energy
consumption to
condition the space

The blue tubes
along the
perimeter of this
patio are part
of a solar water
heating system
(see item 33)

[[  ] life-cycle

[[  ] carbon footprint
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Passive Solar Design

▪▪ A passive solar house aims to meet all of its heating
needs by capturing energy directly from the sun.

▫▫ Longest axial dimension faces true south

▪▪ If the projects longest dimension faces within 20
degrees of true south, between 2 and 5 points are
awarded.
0-5 degrees

5 points

6-10 degrees

4 points

11-15 degrees

3 points

16-20 degrees

2 points

▪▪ In the northern hemisphere a majority of the
sunlight we receive comes from the south.
▪▪ A house with its long axis running east-west can
accept the greatest amount of solar energy for light
and heat from its long south-facing façade.

▫▫ Windows on south side of building

▪▪ If windows are placed on the south side of a
building to absorb solar energy for heating needs, 3
points are given.
▪▪ Strategically placed, south facing windows will
alleviate energy consumption for heating needs.

▫▫ South-facing glass has overhangs or shading

▪▪ Depending on the amount of south facing glass
addressed, if overhangs allow in winter sun and
block direct summer sun; or, if deciduous vegetation
is used to shade glass, between 1 and 2 points will
be awarded.
▪▪ Because the sun is higher in the sky in the summer,
it hits a building’s façade at a steeper angle.  Proper
shading over south glass can block this excess

23 points

[[  ] true south
2-5 points
The sun is shown at the angle above
the horizon (altitude) and direction
(azimuth) it would be at solar noon
during the winter solstice in Coconino
County - an altitude of about 31° and
0° from true south. The home receives
maximum solar heat with the longest
axis facing true south.

3 points

1-2 points

Essentially all life around
us receives its energy from
the sun.  Fossil fuels, too,
were created from the sun’s
energy.  The energy embodied in fossil fuels comes from
the photosynthetic processes
of ancient plants and microorganisms, capturing the
energy from photons to build
their material, heated and
compressed over millennia.   
A passive house can bypass
those steps and millions of
years to use the sun's energy
directly.
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radiation in the warmer months while
allowing it to pass through in the winter
when it’s cooler and the sun is lower.

These 2 diagrams illustrate how the same home either welcomes or blocks rays from the sun
depending on the season. This simple design addresses and works with natural cycles to meet
changing heating requirements with no external energy input. The diagram on the left shows
sunlight from a low winter sun passing through deciduous vegetation, under the overhang,
and in the south facing window. The diagram on the right shows the more intense, overhead
summer sunlight blocked by the overhang while the same deciduous vegetation blocks
reflected light and direct sunlight earlier and later in the day.
▫▫ Solar Heat Gain Coefficient (SHGC) and U-value

▪▪ If the highest SHGC is used when paired with the
lowest U-value, 1 point is awarded.
▪▪ If cooling is a significant concern, the SHGC should
not exceed 0.55.
▪▪ The SHGC is the fraction of solar energy that can
pass through a surface.  South facing windows,
or glass installations filling any envelope void
on the south façade, with high SHGCs, will work
to warm indoor spaces quickly without energy
consumption or costs to the homeowners.
▪▪ U-value (thermal transmittance) measures heat
energy transfer across a surface.  Glass installations with low U-values inhibit the transfer
of heat across their surfaces and will help keep
the heat gained from solar energy in the indoor
spaces.
▪▪ Almost all holes in a building envelope, even
when filled with well-installed, insulating windows, allow more heat transfer to the outdoors
than the walls, ceiling, and roof.  More windows
will usually mean more energy will be required to
regulate indoor temperature.  South-facing glass,
with high SHGC and low U-value, is an exception
to this.  In our winter climate, these glass installations can significantly lower energy consumption.
▪▪ Thermal blinds are a good option to supplement
south facing glass to keep heat in when solar heat
gain is not a factor (overcast days and at night).

1 point

The window in the
diagram has a high
SHGC to allow solar
energy into the
home, and a low
U-value to block the
heat from escaping.

The floor in this
diagram represents
a thermal mass (see
next page)
10

▫▫ Thermal mass is included

▪▪ Points for thermal mass will be given based on a
combination of criteria. Higher ratios of thermal mass
volume to total indoor volume will earn more points.
The surface area exposed to direct sunlight should
be high. More points will be given to thermal mass
systems that have been designed and installed with
considerable thought, creativity, craftmanship, and
field-proven technical features.
▪▪ Thermal mass can help maintain a warm temperature
in a home throughout a cool or cold night.
▪▪ Thermal mass needs to have exposure to direct
sunlight.  Some options include concrete, adobe, or
rammed-earth walls and/or floors.
▪▪ Materials that are dense and have high specific heat
work well as thermal mass.  These include stone, brick,
concrete, and adobe.
▪▪ Because of its hydrogen bonds, water has a high specific heat and performs well as a thermal mass.  Large,
dark-colored (because dark colors absorb more light),
water cisterns can act as thermal mass.

▫▫ Few or no east/west windows

▪▪ If there are no windows installed on the east or west
façades of a home; or, if exterior shading devices are
used over east/west-facing windows, 1 point is given.
▪▪ Because the sun is low in the sky in the morning and
evening, direct sunlight through windows on the
east and west sides can be intense.  This can create

1-4 points
This diagram illustrates
one way thermal mass can
be used to heat an indoor
space. A stone trombe
wall absorbs energy from
sunlight during the day and
slowly releases it as heat,
inside, throughout the
night. Vents at the top and
bottom of the wall allow
air to circulate. Since hot
air rises, the heated air
between the outside glass
and the stone wall is pushed
upward, through the top
vents, and into the living
area. This creates negative
pressure that pulls cold air,
from the lower part of the
living space, through the
bottom vents into the space
between the glass and the
wall. This air is heated and
the cycle continues to warm
all the air in the room.

1 point

[[  ] specific heat

[[  ] hydrogen bonds
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problems with glare and Solar Heat Gain can make
these rooms very warm, quickly.  If there are east/west
windows, exterior shading devices should be used.

▫▫ Few or no north-facing windows

1-2 points

▫▫ Modelling or solar heat gain analysis

1-4 points

▪▪ If there are no north-facing windows, 2 points are
awarded. If a small proportion of the north façade is
glass, 1 point is awarded.
▪▪ As explained under SHGC and U-value, windows usually
increase the energy required to regulate indoor temperature.  In Coconino County, north-facing windows
don't receive direct sunlight; so, they don't contribute
to passive solar heating.  Avoiding north-facing windows will help minimize energy costs and consumption.
▪▪ Points are awarded based on the percentage of annual
heating achieved through passive solar design, as
determined through modelling or analysis.
80-100%

4 points

60-79%

3 points

40-59%

2 points

20-39%

1 point

▫▫ Low use rooms on north side

▪▪ If rooms with low heating and lighting requirements
are on the north side, 1 point is awarded.
▪▪ Because windows should be minimized on the north
side, rooms with little activity, like storage and utility
rooms, work well on the north side.

1 point

The Passive Solar
House on Ash – The
house has large south
facing windows with
an overhang, and a
concrete thermal mass
floor. This house also
employs advanced
framing (see next
page) which minimizes
material use, eliminates
thermal bridging, and
maximizes space for
insulation (see item 16).
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Material & Resource Use

[[  ] resilient
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Optimal Value Engineering (OVE)			

13

Durability and Resilience

10 points

14

Designed to be Adaptive

10 points

▪▪ If Optimal Value Engineering (OVE), or an advanced
framing technique, is in the drawings and carried
through in construction, 5 points are awarded.
▪▪ Optimal Value Engineering (a.k.a. advanced framing)
is a framing technique originally conceived to minimize construction costs by reducing timber required
in building construction.
▪▪ Modular construction at 2 foot increments – in line
with the 2 foot dimensions of stocked lumber –
minimizes material waste.
▪▪ By minimizing through-the-wall-wood (see item 16,
wall assemblies) and maximizing space for insulation,
the building is well suited to save energy.
▪▪ Points will be determined based on an evaluation of
the project's overall durability and resilience.
▪▪ In Coconino County damage can come from fire,
freeze-thaw cycles, wind, flooding, moisture, temperature extremes, and UV radiation exposure.
▪▪ Homes should be durable, resilient to these specific
threats, and more broadly resilient for unanticipated
threats.  This will significantly reduce maintenance
costs and extend the life of the home.
▪▪ If the home is adaptive, the project earns 10 points.
▪▪ Families grow, businesses are born, technology
advances, and occupant needs change.  Design can
address change with layouts that meet ADA design
standards and allow occupants to age in place.  
Homes can be ready for renewal by leaving access
for additions or remodeling, or smart wiring for
future smart features.

5 points

[[  ] exaptive
[[  ] smart features

Environmental Quality
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Non-toxic or No Pesticides 			

▪▪ If only non-toxic pesticides are used on the site, or if
no pesticides are used, 2 points are awarded.
▪▪ Pesticides are chemicals or biological substances
used to discourage or kill unwanted, nusiance, or
invasive organisms.
▪▪ Invasive plants can interfere with native species and
the natural processes of the associated ecosystems.  
Invasive plants can be addressed with eco-friendly
herbicides.

With exponential
momentum in technological advances, data, and
computing capabilities, the
rate at which our society is
changing threatens to leave
buildings (with inherently
long project timelines), illequipped and ever further
behind.  Creating buildings
that can transition to serve
new functions gives them
adaptive capacity and future ability to be exaptive.  
A home should be specific
to its original purpose, but
can have adaptive capacity
in its readiness for imagined future scenarios (solar
ready, smart home wiring,
etc.), and exaptive, to serve
unimagined purposes, with
a durable structure, high
performance envelope, and
adjustability in areas like
technology, where change
happens quickly.  Buildings
can connect historically
while conserving materials
and construction energy
through longevity and
evolving usability.

2 points

Pesticides contain active
and inert ingredients.  
Active ingredients are those
specifically targeting pests.
Inert ingredients are those
included to improve the
function of the pesticide.  
Either category can be
harmful to humans or the
environment.  The EPA
determines the toxicity of
these ingredients.
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R-value:

Building Envelope		

57 points

▫▫ Foundation is insulated

3-5 points

▪▪ A building’s envelope includes all surfaces that
separate outdoor spaces from indoor spaces.  Since
about half of a home’s energy is used toward heating
and cooling indoor spaces, controlling the transfer
of energy across an envelope provides a great
opportunity to save energy, resources, and cost.  
Potential savings are high; so, this item alone can
propel a home 15% of the way to Advanced Level
Certification.
▪▪ If the foundation is insulated on the interior or the
exterior, and is at least R-10 (see margin) per 2 feet,
3 points are awarded. If this insulation is greater
than R-10 per 2 feet, 2 additional points are awarded for a total of 5 points.

▫▫ Wall assemblies

▪▪ Points will be given based on the average R-value of
all walls in the home.
R-40 and up

8 points

R-30 to < R-40

6 points

R-26 to < R-30

4 points

R-24 to < R-26

2 points

▪▪ If there is a thermal break in the wall assemblies, 4 additional points are awarded.
▪▪ Thermal bridging occurs when a material
with a low R-value makes a bridge through a
material with a high R-value connecting the
indoor conditioned space with the outside.  
An example is a wooden wall stud that
bridges the space between the two sides of
a wall, allowing heat to move through it and
between indoor and outdoor spaces more easily
than it would through the insulated wall.  A thermal
break is a break in all of these connections so that
there is no low R-value material directly connecting conditioned spaces with non-conditioned
spaces.
▪▪ Learn more about thermal breaks at Northeastern University's Thermal Break Strategies for
Cladding Systems in Building Structures.
▪▪ If structural and thermal issues are simultaneously addressed in the same wall assembly
system, as with certain advanced framing
techniques (see item 12), 2 additional points are
awarded.

14 points

The R-value (thermal
resistance) of a material
measures that material’s
resistance to conductive
heat exchange. A material
with a high R-value will be
a good insulator and an
energy saver. The R-value
of a wall will increase with
thickness. The R-values of
layered materials can be
added to a total R-value.
Look here to see the
R-values of some common
materials.

[[  ] conductive heat
exchange
This diagram shows
multiple points of
thermal bridging where
the heat inside can pass
through the low R-value
wall studs and escape
outside (red arrows)

This diagram shows
an advanced framing
technique, staggering
wall studs eliminates
thermal bridging to
minimize heat loss.
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▫▫ Ceiling Assembly

16 points

▪▪ If the R-value of the ceiling is between
49 and 59, the project earns 5 points.
The insulation
If the R-value of the ceiling is 60 or
represented in this
greater, the project earns 10 points.
diagram is continuous
▪▪ If there is a thermal break in the
from the roof to the wall,
ceiling assembly, 4 additional points
part of a thermal break
are awarded. See "thermal bridging"
in the entirety of the
above.
envelope
▪▪ If structural and thermal issues are
simultaneously addressed in the ceiling
assembly, as with certain advanced
framing techniques (see item 12), 2 additional
points are awarded.

▫▫ Windows

8 points

▪▪ If a home has all of its large windows on the south
side, and small windows everywhere else, 4 points
are awarded.
▪▪ If the U-value is lower than 0.32 for all windows, 2
more points are awarded.
▪▪ “Low-E” stands for Low Emissivity.  Low E-coating
reflects the long wavelength (far infrared) light waves
that we experience as heat.  When this coating is
on the 2nd and 4th surfaces (moving in) of a double
paned window (the inside surfaces), heat is reflected
back into the home, reducing heat energy loss.
▪▪ If there is proof of Low-E coating on the 2nd and
4th surfaces of all large windows, 1 more point is
awarded.
▪▪ Heavy window coverings can offer added insulation.  
If shades, quilts, or other insulating drapes are used,
1 more point is added.

▫▫ Doors

▪▪ If exterior doors and their frames are at least R-5
(see R-value definition on previous page), 1 point
is awarded. If they are R-10 or more, 2 points are
awarded.
▪▪ If the garage door for an attached and/or conditioned garage achieves R-10, another 2 points are
awarded.

▫▫ Air Sealing

▪▪ If the envelope, including all penetrations of windows, doors, skylights, etc., is completely sealed,
the project earns 4 points.
▪▪ Tests, like a diagnostic blower door test, can help to
assess if an envelope is completely sealed.  
▪▪ If a professional performs a blower door test with
results that show 3 ACH50 or less, 2 more points
are awarded. See the Department of Energy's Air
Leakage Guide here.
▪▪ If the house has a vestibule at the main entrance, 1
point is awarded; and, 2 points are awarded if there
are gasketed doors in this area.

U-value:

4 points

10 points

The U-value measures heat
energy transfer across a
surface.  A window with a
high U-value allows heat
energy to easily move from
inside a home to outside,
or vice versa (if cooling is
a concern).  The lower the
U-value, the better the
window performs as an
insulator.
Because windows are much
thinner than the walls they
are a part of, more energy
is lost through them.  To
limit this loss there should
be fewer windows, and
small windows, except
where they can do several
things at once (passive
solar - see item 11).
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AFUE:
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In a climate as cold as ours
in many areas of Coconino
County, extra energy, complimenting what we capture
directly from the sun, may be
needed for heat.  Regardless
of the fuel we consume, we’d
like as much of it as possible
be converted to heat for our
homes.  The Annual Fuel
Utilization Efficiency (AFUE)
measures this conversion
ratio.

Heating

▫▫ Furnace Efficiency (AFUE)
97%

18 points

96%

16 points

92%

14 points

90%

12 points

▪▪ A furnace uses a duct system.  The AFUE does not
measure duct system efficiency.  If a furnace is used
to heat the home, a duct blaster test should also be
performed to measure the amount of heat lost to
the outside through this system.
▪▪ If duct leakage is found to be less than or equal to
6 cfm/sf to the outdoor per every 100 square feet
of conditioned space, the project earns 2 additional
points.

Older furnaces and boilers
converted only 56 – 70% of
the energy in a fuel to heat
for the home – wasting
30 – 44%.  High-efficiency
systems, on the other hand,
operate at 90 – 98.5%
efficiency, potentially
wasting only 1.5% of the
fuel’s energy.

▫▫ Boiler Efficiency (AFUE)

18

97%

20 points

95%

18 points

92%

16 points

90%

14 points

Cooling

20 points
20 points

20 points

5 points

Both of these diagrams show homes with open floor plans
- open living spaces without interior walls impeding airflow.
The top diagram shows an example of stack ventilation
(buoyancy-driven) - warmer air rises and escapes through
opening at the top of the home; the negative pressure left
draws cooler air in through lower windows. The bottom
diagram shows cross ventilation (wind-driven) - opennings at
both ends allow breeze to move air across the living space.
▪▪ Summers in Coconino County are relatively mild and
many homes can be cooled passively.
▪▪ Where 100% passive cooling is possible, 3 points are
awarded for homes with no AC unit installed.
▪▪ If the home is designed for stack and/or cross
ventilation, with less than 40 feet for ventilation
paths, 1 point is awarded.
▪▪ If the home has an open floor plan, allowing air to
move freely through the house, 1 point is awarded.
▪▪ If there is an AC unit installed, and the unit has a
seasonal energy efficiency ratio (SEER) rating of
13 or better; or, if a single AC unit has an energy
efficiency rating (EER) or 40 or more, 1 point will be
awarded.
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Because they
expedite the
movement of warm
air away from
ceilings, walls, and
objects, ceiling
fans can be used
along with natural
ventilation to avoid
AC use altogether.

Ceiling Fans

▪▪ If multi-speed, Energy Star Certified, ceiling fans are
installed in 50% of the rooms, 2 points are awarded.
▪▪ Ceiling fans use a small amount of energy compared
to AC units.  Multiple speeds allow occupants the

freedom to adapt to changing conditions.

▪▪ Moving air can cool occupants by moving warm air
away from the body and by aiding in the evaporation
of perspiration.  
▪▪ If a ceiling fan is moving air through rooms and an
AC unit is being used, the thermostat can be set 4°F
warmer and the comfort level will be the same.

20 No HVAC in Non-Conditioned Space

▪▪ If there is no HVAC air handling equipment is in
non-conditioned space, 1 point is awarded.
▪▪ The Heating, Ventilation, and Air Conditioning
(HVAC) system maintains the temperature and
quality of indoor air.  If any of the components of this
system are in non-conditioned spaces, the temperature difference between the air in this system and
the non-conditioned space will drain energy from
the system.

Environmental Quality
21

Ventilation Addresses ASHRAE Standard 62.2

▪▪ In an energy efficient home, the building envelope
is well sealed (see item 16).  Because of this, ventilation needs to be addressed.  Indoor air quality
can be compromised if air exchange is overlooked.  
Pollutants from indoor sources like carpets, paints,
furniture, and cooking appliances or outdoor sources
like soil or igneous rock can build up in airtight
homes.
▪▪ A maximum of 20 points is given for this item.

▫▫ HRV, ERV, or air-to-air

2 points

▪▪ If a Heat/Energy Recovery Ventilation (HRV/ERV)
system, or an air-to-air system, is installed, all 20
points for the ASHRAE item are awarded.
▪▪ A heat-recovery ventilator (HRV) or an energy-recovery ventilator (ERV) can limit energy consumption
while exchanging indoor air for outdoor air by
transferring heat from the warm air exiting a building
to the cooler air entering.  
▪▪ An ERV can also control indoor humidity by transferring moisture.

20 points

20 points

1 point

Natural ventilation is an
excellent way to save
energy. It is also beneficial
for the indoor environmental quality of a home, and
specifically, avoiding Sick
Building Syndrome (SBS).
Flaws in HVAC systems,
poor ventilation, materials
or finishes emitting Volatile
Organic Compounds (VOCs
– see item 45), improperly
directed exhaust vents, and
lack of fresh air intake can
all cause SBS. Symptoms
of SBS include headache,
eye irritation, sore throat,
dizziness, nausea, fatigue,
and difficulty concentrating.

[[  ] soil or igneous
rock
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▫▫ Furnace with fresh air intake

▪▪ If the furnace draws fresh air in directly from
outside, 10 points are awarded.

10 points

▫▫ Bathroom exhaust fans

5 points

▫▫ Kitchen exhaust fans

2 points

▫▫ All exhaust fans vent to outside

2 points

▪▪ If all bathroom exhaust fans have sensors or are on
a timer, 5 points are awarded.
▪▪ Sensors and timers can help ensure exhaust fans
are on when they need to be and not running when
they’re unnecessary.
▪▪ If kitchen fans are rated at 1.0 sone or less, 2 points
are awarded.
▪▪ A kitchen fan that vents to outside is an important
feature for keeping indoor air clean.  According to
survey data, a fan that is quiet will be used more
often.
▪▪ If all exhaust systems lead outside, 2 points are
awarded.
▪▪ Exhaust systems that circulate fumes through a filter,
instead of directing them outside, are sometimes
used for reasons of cost and ease.  These are not
equivalent alternatives.

22

Radon Ventilation System

23

Detached Garage, No Garage, or Exhaust Fan

▪▪ If a passive or active radon ventilation system is installed in accordance
with EPA guidelines, 10 points are
awarded.
▪▪ A vertical ventilation pipe is a passive
option that operates free of cost.
▪▪ The addition of a fan may be needed
if the home is tested and radon levels
are still high.
▪▪ Radon can pose a serious risk to
building occupants.  It can't be
detected by smell but it can be
tested for.  For basic information, and
information on testing and reading
the results, see the EPA's Citizen's
Guide to Radon.
▪▪ If the home has a detached garage, no garage, or
an exhaust fan on a timer or wired to a timer in an
attached garage, 2 points are awarded.
▪▪ Garages often house materials that emit fumes
harmful to human health.  
▪▪ If a garage is attached to a home, a garage ventilation fan can be installed to improve the air quality
inside the garage and significantly limit fumes that
may escape into the home.  
▪▪ A timer on an exhaust fan will conserve energy; as
will a fan that is wired to the door opener and only
operating when fume levels are likely to be high.

Several activities in the
kitchen can compromise
indoor air quality. Gas
burners can emit nitrogen
dioxide, carbon monoxide,
formaldehyde, and particulate matter. Cooking
food, especially at high
temperatures, can produce
polycyclic aromatic hydrocarbons, VOCs including
acrolein, and particulate
matter. A quality kitchen
fan is important to keep
these out of the indoor air.

[[  ] sone

10 points

2 points

Passive radon
ventilation
system

Radon results from the
breakdown of uranium in
rocks and soils.  It’s present
all around us; but, the
outdoor concentration is
diluted, and not harmful.  
In a tightly sealed home,
however, the radioactive
particles emitted can
become concentrated and
pose a risk.  Currently,
radon is the second leading
cause of lung cancer (after
smoking).
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Incandescent bulbs
produce light by running a
relatively large amount of
electricity through a thin
metal filament. Electrons
moving through the filament experience resistance
and the resulting friction
manifests as heat. Once
the filament is hot enough
a fraction of the radiative
heat enters the visible spectrum as the light we see.
This indirect conversion
of energy to visible light is
quite inefficient for lighting
purposes, since most of the
energy used is converted
to thermal radiation we
can’t see. Incandescent
bulbs also have inherently
short lifespans since their
designed operation burns
through their filaments.

[[  ] resistance
Compact fluorescent
lightbulbs (CFLs) use
current to excite particles
in a gas. They use between
1/3 and 1/5 the amount
of energy to produce the
same amount of light as
an incandescent. These
generally last much longer
than incandescent. CFLs
do have a small amount of
mercury in them, however, so they need to be
disposed of properly. Also,
they take a while to warm
up and the light produced
is not as “warm,” or
“pleasing,” to many. Light
emitting diodes (LEDs) emit
photons by running current
through small semiconductors. These are slightly
more efficient, much more
durable, and last longer
than CFLs.

Energy Efficiency & Use
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Lighting		

13 points

▫▫ Daylighting

▪▪ If every indoor living space can receive natural light,
3 points are awarded. This includes natural lighting
from solar tubes but not from skylights.
▪▪ Skylights are not counted toward daylighting points
since they pose problems with temperature control.  
Since heat rises, a skylight will lose between 35 –
45% more heat energy in the winter than a similar
window on the side of the house.  In the summer,
solar heat gain is a problem due to the high amount
of direct sunlight (see item 11).
▪▪ Along with thermal comfort from free solar heat in
the winter, a home can be illuminated year-round
with natural light with south-facing windows and
solar tubes.
▪▪ With natural light, occupants can enjoy health
benefits like increases in endorphin and serotonin
levels and better Vitamin D absorption.

▫▫ Non-incandescent Interior Light Fixtures

▪▪ If incandescent bulbs are avoided in all fixtures,
a total of 10 points can be earned. Light Emitting
Diode (LED), Energy Star Certified, and Compact
Fluorescent (CFL) lights are all awarded points at
different weights.

3 points

10 points

LED

EnergyStar

CFL

91-100%

10 points

8 points

6 points

81-90%

9 points

7 points

5 points

71-80%

8 points

7 points

5 points

61-70%

7 points

6 points

4 points

51-60%

6 points

5 points

4 points

41-50%

5 points

4 points

3 point

31-40%

4 points

3 points

2 points

21-30%

3 points

2 point

1 point

11-20%

2 points

1 point

0

▪▪ Use the table above to add up points based on the
percentage of each type of bulb in a home. For
example, a home that has 45% LED, 25% Energy Star,
and 30% CFL  = (5+2+1), earns 8 points.  A home that
has one quarter of its lights for each LED, Energy
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Star, CFL, and incandescent = (3+2+1+0), earns 6
points.
▪▪ A comparison of different types of bulbs can be
found at Energy.gov.
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Smart Home System

Smart-home
wiring

▪▪ If a smart home system controls just the heat in a
home, 1 point is awarded.
▪▪ If a smart home system controls the lights and the
heat (and more), 2 points are awarded.
▪▪ Even if the design promotes energy efficiency, ultimately, how a home is used will determine whether
or not it meets its energy consumption goals.  A
smart home system can help maximize home gains
from the energy it uses while minimizing wasted
energy, money, and grid-straining consumption.

Community & Site
26

Dark Sky Lighting				

▪▪ In 2001, the International Dark-Sky Association (IDA)
named Flagstaff the world’s first international DarkSky City (Finnerty, 2015).  Visit the Flagstaff Dark
Skies Coalition homepage to learn more.
▪▪ Over-abundance of artificial light at night can disrupt
natural ecosystems and lead to problems in human
health.  The plants, animals, and people of Coconino
County have evolved to experience about 12 hours
of daylight followed by 12-hours of night.  Nighttime
light can cause some deciduous trees to keep their
leaves into winter, alter paths of migrating birds, and
disorient nocturnal animals.  It has also been linked
to insomnia and obesity (see margin).
▪▪ Northern Arizona is prime territory for astronomy
because of the high elevation, clear skies, and arid
climate.  Astronomy here has had significant importance to science and the local economy.
▪▪ Clyde Tombaugh discovered Pluto at Lowell Observatory in 1930, the observatory collected some of
the first evidence of an expanding universe, and they
contributed to the discovery of the rings around
Uranus in 1977.  See more of Lowell's contributions
at their website.
▪▪ Lowell Observatory had 107 employees in 2016. The
total economic impact of the Naval Observatory,
Flagstaff (NOFS), is about $10 million.  When it was
being built, a study by Northern Arizona University
estimated the economic impact of the Discovery
Channel Telescope (DCT) at about $570 million over
40 years.

5 points

2 points

Light pollution has a
significant effect on natural
ecosystems, on plant life,
and on animal behavior and
well-being (Deda, 2007).  
Plants manage their metabolism and development
on a 24-hour cycle.  When
certain plants experience
light at night they interpret
this signal as day-light and
their cycles are shortened.  
Plants can misinterpret
shorter day cycles as a sign
that autumn is approaching
and their flowering and
reproduction cycles can
be disrupted.  Some trees
will fail to lose their leaves
when winter approaches
because of the presence of
artificial lights.  These types
of disruptions affect their
ability to survive winter,
and consequently, affect
all of the animals that rely
on them for survival (Deda,
2007).  Artificial light disorients nocturnal animals
such as bats (Gatson, 2012)
and affects the migration
patterns of many birds
(Deda, 2007).
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▫▫ Shielded or properly directed exterior lights

▪▪ Depending on the percentage of outdoor lights that
are properly shielded or directed, between 1 and 3
points will be awarded.
75-100%

3 points

50-74%

2 points

25-49%

1 point

▪▪ If lights are directional, energy is not wasted illuminating unecessary spaces.  If lights are sheilded, any
unecessary illumination is blocked and light pollution
is avoided.

▫▫ Low pressure sodium or amber LED bulbs
▪▪ If all outdoor lights emit
light predominately in the
red spectrum, 2 points are
awarded. If more than half
of outdoor lights emit light
predominately in the red
spectrum, 1 point is awarded.
▪▪ High frequency (blue spectrum) light causes most of the
harm to plants and animals;
so, the low frequency (red
spectrum) should be used for
outdoor lighting.

1-3 points

[[  ] light pollution

1-2 points

Properly shielded
light with
directional bulb

Energy Efficiency & Use
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Clothes Drying		
▫▫ No dryer

▪▪ A home without a dryer, equipped with a rack or
clothes line instead, earns 10 points.
▪▪ Dryers typically account for about 6% of a home’s
total energy consumption.  This is quite significant
for a single household appliance.  By avoiding a
dryer, full credit is earned (10 points).

10 points
10 points

▫▫ Energy Star Dryer

4 points

▫▫ Condensing heat pump dryer

6 points

▪▪ If an Energy Star certified dryer is installed, the
home earns 4 points.
▪▪ Energy Star certified dryers use an average of 20%
less energy than conventional dryers.
▪▪ If a heat pump dryer is installed, 6 points are
awarded.
▪▪ Heat pump dryers use about 50% less energy per
cycle compared to conventional electric dryers.

Humans are also affected
by light pollution. Too
much exposure to artificial
nighttime light, particularly
light in the blue spectrum,
can have significant effects
on the human circadian
system, disrupting the
levels of melatonin in the
body leading to insomnia
and other physiological
problems (Brainard, 2008).
The American Journal of
Epidemiology released a
study in 2014 linking obesity with exposure to light
at night (McFadden, 2014).
There have also been positive correlations suggested
between the amount of
artificial nighttime light and
the frequency of breast
cancer in women (Stevens,
2011).

In a heat pump dryer, a
heat pump removes heat
from one side to create a
cold side, and a hot side.  
Heat pump dryers don't
use a duct system because
they reuse the same air.  Air
isn't sent out through an
exhaust.  Instead, the hot,
humid air is sent to the cold
side of the dryer where the
water is condensed into
a drain.  Then, the same
air is sent to the hot side
where it is heated and used
again in the cycle.  These
dryers are uncommon in
the U.S. – likely due to their
small size, long dry cycles,
and high initial cost – but,
they do have an increasing
market presence.
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▫▫ Gas dryer

▪▪ If a gas dryer is installed, 1 point is awarded.
▪▪ Because natural gas is usually less expensive than
electricity, gas dryers are generally less expensive to
operate.

▫▫ Clothes line or rack

▪▪ If there is a clothes line or rack inside, the home
earns 2 points.  If there is a clothes line or rack
outside, the project earns 1 point.
▪▪ Because of the cold winters in Coconino County,
an indoor clothes line or clothes rack is likely to get
more use than one installed outside.
▪▪ Even with a dryer, advertising the option of hanging
clothes by installing a rack or clothes line can help to
minimize dryer use.
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Clean & Renewable Energy System

▪▪ Solar and wind power are clean and renewable
sources of energy.
▪▪ If a home uses solar or wind power, between 5 and
50 points will be awarded depending on the ratio of
this power to the total energy needs of the home.
▪▪ If a home is solar ready (i.e. it is wired and ready for
the easy installation of a solar PV system), 5 points
are awarded.
90-100%

50 points

80-89%

45 points

70-79%

40 points

60-69%

35 points

50-59%

30 points

40-49%

25 points

30-39%

20 points

20-29%

15 points

10-19%

10 points

solar-ready

5 points

▪▪ The best option (solar, wind, or
both) for any home will depend
on the specific characteristics
of the site.  These characteristics include (but are
not limited to) tree cover, topographical features,
surrounding structures, average cloud cover, average
intensity of the sun, average temperature, and
average wind speed.
▪▪ Photovoltaic (PV) solar panels are particularly
effective in Northern Arizona due to long and direct

1 point

[[  ] clean and
renewable
1-2 points

50 points

Our production and
consumption of energy
can be conducive to life,
as it is in natural systems.
Unfortunately, our current
systems of production and
consumption favor environmentally harmful processes.  Clean and renewable
methods do exist, but they
don’t yet have the capacity
to fill our energy demand.  
The gap between energy
supplied by clean and
renewable sources, and
our energy needs, is made
much smaller through
energy efficient design.  In
a single home, this gap can
be closed completely with
energy harvested from the
sun or wind.

This map shows the resource
potential for photovoltaics
across the nation. The
highest potential (>6.5 kWh/
m2/Day) covers much of
Arizona, including much of
Coconino County.
22

▪▪

▪▪
▪▪
▪▪
▪▪

▪▪

▪▪

▪▪

sun exposure, clear skies, low moisture,
and frequently cold temperatures.
Tracking devices can increase the capacity factor of a PV installation.  These
can become damaged by heavy winds,
however, and they require maintenance.  
Manual tracking adjustments can be
used for increased durability and even
with mechanical tracking devices, overall
maintenance of a PV system is quite low.
Rooftop installation will eliminate a land
footprint.
The price of photovoltaic cells has come
Solar PV system down exponentially and current trends
Semiconductors are more
suggest the price will continue to drop.  
efficient at low temperatures.
Even though PV cells operate without emissions
For
this and other reasons high
or waste, there are environmental risks associated
altitude areas of Coconino
with their production and disposal.
Installing a wind turbine is another option.  This
County are well suited for PVs.
clean and renewable production technology will
usually have a higher capacity factor than PV, since
turbines can operate through the night.
[[  ] capacity factor
Suggestions that avian mortality is higher with wind
turbines than other power stations are unfounded.  
[[  ] avian mortality
Even modest estimates put bird deaths associated
with fossil fuel plants 25 times greater than with
wind turbines (Sovacool, 2009).
As PV panels work best when
Horizontal Axis Wind
facing the sun, horizontal axis
Turbine (HAWT)
wind turbines (HAWTs) work best
when facing the wind.  Pivoting
mechanisms are added to achieve a higher capacity
factor.  Vertical axis wind turbines (VAWTs) avoid this
complication and are cheaper to install; but, they are
generally less efficient.  
Unlike solar, modular installation is not as feasible –
Verticle Axis Wind
adding capacity by adding turbines is more difficult
Turbine (VAWT)
than adding more panels to a PV system.
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Electricity at Start of Framing

30

Another Energy Certification Program

5 points

▪▪ If utility supplied electricity, or solar generated
electricity, is on site and being used at the start of
framing, 5 points are awarded.
▪▪ Use of a gas generator for initial electrical needs
is inefficient and pollutes the site.  Solar or utility
generated electricity will lessen the impact of the
project's construction phase.

▪▪ If the project is also participating in another energy
certification program, 1 point is awarded.
▪▪ Some of these include LEED, NAHB, Environments
for Living, Building America, Earth Advantage, Living
Building Challenge, utility company programs, and
Energy Star.

1 point
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Drain Down			

32

Greywater

2 points

▪▪ If there is a built in capability to drain the plumming in order to lower the sustained water
temperature in the winter during periods of
vacancy, 2 points are awarded.
▪▪ In the average American home, water heating
accounts for 18% of the total energy consumption.  In much of Coconino County, even when
a home is vacant, a minimum water temperature must be maintained during colder months
to avoid frozen pipes.  This extra energy can
be saved if plumbing drainage can drain down.  
When pipes are empty, heating units can be
turned off during winter retreats or travel.

25 points

▪▪ Greywater is water from bathroom sinks,
showers, bathtubs, or clothes washers that is
used on site in drip or flood irrigation, or for
flushing toilets.  
▪▪ If a greywater system is in place, as much as
60% of household water can be reused.
▪▪ The Arizona Greywater and Rainwater Tax
Credit equals 25% of the total cost of a greywater
system up to a maximum of $1000.  Builders can
receive up to $200 for each residence built with a
conservation system installed.

▫▫ Two pipe drain system

▪▪ If there are two pipe drain systems installed, one
collecting and reusing greywater, and one flushing
water that cannot be immediately reused (see
diagram), 10 points are awarded.

▫▫ Complete greywater irrigation system

10 points

20-25 points

▪▪ If greywater is used to meet 100% of the sites nonfood plant irrigation needs, 25 points are awarded.
▪▪ Greywater cannot come from kitchen sinks or toilets,
since water from these appliances contain high
concentrations of organic material.
▪▪ It is recommended that greywater not come in direct
contact with the edible portions of food plants.  In
Arizona, greywater irrigation of food plants other
than citrus fruit or nut trees is not authorized.

▫▫ Reclaimed water for irrigation

20-25 points

▪▪ If reclaimed water is used to meet 100% of irrigation
needs, 25 points are awarded.
▪▪ Reclaimed water can come from sources beyond
greywater sources, but it must be treated.  Because
more water is available (than with greywater alone),
and the water is treated, more water can be conserved and used for more purposes.

This diagram, from
Utah's Greywater
Systems guide,
shows two pipe
pathways in place
to use greywater.
Water collected
from bathtubs and
a washing machine
(right) is reused in
toilets (left).

Bacteria and other organisms that make up soil
systems naturally purify
water by breaking down
contaminants we add.  Of
course, there is a limit,
but in general, water from
sinks, showers, or clothes
washers contains small
enough concentrations of
contaminants and organic
matter to be a safe and
valuable resource for
landscaping plants.
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Water Heating		

▪▪ Heating water generally accounts for about 18% of a
home’s energy consumption.

▫▫ Tanked water heaters

▪▪ For homes with a tanked water heater using gas, an
EF of 0.7 or higher earns 8 points.
▪▪ For homes with a tanked water heater using electricity, an EF of 2.0 or higher earns 8 points.
▪▪ The Energy Factor (EF) of a water heater is a measure of efficiency that considers how successfully the
heater converts the energy from fuel to heat in the
water, how well the tank contains the heat, and how
much heat is lost when water circulates.  A higher
energy factor signifies a more efficient tank.
▪▪ A home that uses an electric or gas heat pump
water heater, instead of a conventional electric
heater, will earn 12 points.
▪▪ Heat pump water heaters capture heat from the
surrounding space and transfer it to the water in the
tank – like a refrigerator in reverse.  These can be 2
to 3 times more efficient than conventional water
heaters.
▪▪ A recirculation system with a timer and shut off
switch, or a point of use recirculation system, earns
3 points.
▪▪ A recirculation system can help to conserve water by
ensuring hot water is always available immediately
(and eliminating water wasted while waiting for it
to warm up).  Since heat is lost more quickly when
water circulates, it is important to incorporate a
timer and shut off switch with this feature.  
▪▪ A point of use recirculation system will also minimize
heat loss and conserve water by eliminating constant
recirculation and sending cold water back to the
heater through cold water lines, instead of letting it
flow down the drain, when hot water is demanded.

▫▫ Tankless water heaters

15 points
15 points

Electric water heaters
transfer energy from electricity through electrical-resistance heating elements.  
Gas heaters typically use
a flame under the tank.  A
flame, compared to electrical-resistance elements,
causes more wear and tear.  
A gas tank, therefore, may
have a shorter lifespan.  
Also, because gas water
heaters lose some heat
through the exhaust pipe,
they are generally less
efficient.  Keep in mind,
though, the electricity used
in electric heaters needs
to come from somewhere.  
If it was generated by
burning coal or natural
gas, the efficiency isn't as
high (for fuel to heat) and
the environmental impact
is worse.  If the electricity
comes from solar or wind
power, than this is a clean
system and a very good
option.

Tankless water heater
- water is heated on
the spot, using up to
50% less energy

12 points

▪▪ If one or more tankless water heaters are installed,
12 points are earned.
▪▪ Tankless water heaters supply hot water on demand.  
This saves energy by eliminating heat loss while hot
water is stored.
▪▪ Multiple tankless heaters can be installed to directly
supply appliances that use a lot of hot water.  
▪▪ Initial costs are higher than tank water heaters; but,
energy savings can be up to 50%.  
▪▪ Energy savings are usually just shy of heat pump
water heaters, they generally last longer, and they
require less energy to operate and less material to
produce.
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▫▫ Solar water heaters

15 points

▪▪ If a solar water heating system supplies 80% or
more of the annual water heating needs, 15 points
are awarded.
▪▪ If a solar water heating system supplies between
50 and 79% of the annual water heating needs, 12
points are awarded.
▪▪ Solar water heaters use free energy from the sun to
heat water.  There are active and passive solar water
heaters.

[[  ] active and
passive solar
water heaters

Solar water heating
system - an active,
indirect system with
heat-transfer fluid
flowing through tubes
(left) where the fluid is
heated then ciculated
back to a water tank
(not shown)

▪▪ There are direct and indirect active solar water
heaters.  Direct heaters circulate water through
solar collectors while indirect heaters circulate
a non-freezing, heat-transfer fluid through solar
collectors and back to the water.  Since temperatures
drop below freezing in Coconino County, an indirect
active solar water heater is the best option.
▪▪ Passive solar water heaters are generally less efficient, but they are usually less expensive and last
longer.
▪▪ An integral collector-storage passive system combines a tank with a solar collector to heat stored
water.  These work best in warmer climates.
▪▪ A thermosyphon passive system uses natural convection, and the fact that warmer water is lighter and
rises, to circulate water from the storage tank back
through the (lower) solar heater.
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Hot Water Lines

▪▪ If pipe length between the water heater and all hot
water fixtures and appliances is 20 feet or less, 2
points are earned.
▪▪ The further water has to travel, the more energy is
required to pump it, the more heat is lost along the
way, and the more water is wasted waiting for cold
water to flush out of the pipe and hot water to reach
the fixture.
▪▪ If the water lines (including the lines under the slab,
trunk lines, branch lines, joints, and elbows) are
fully insulated throughout the entire house, 3 more
points are earned.

5 points
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Rainwater Collection for Domestic Use		

▪▪ In Flagstaff, a single-family home uses about 218
gallons of water per day.  All of this can be covered
by captured rainwater.  

30 points

3 rainwater cisterns with
a total 15,000 gallon
capacity for domestic use
at Dead Horse Ranch

▪▪ Based on 2016 rates, a single-family home could save
more than $500 per year on water costs.  This saves
our aquifer reserves, reduces strain on water supply
infrastructure, and can work as part of Low Impact
Development (LID - see item 4) to control erosion
and reduce stormwater runoff.  Check out Coconino
County’s guide to rainwater for domestic use.
▪▪ Regulation of rainwater harvesting is left up to
individual states.
▪▪ In Arizona, rainwater harvesting is regulated through
the Department of Water Resources.
▪▪ The Arizona Greywater and Rainwater Tax Credit
equals 25% of the total cost of a rainwater system up
to a maximum of $1000.  Builders can receive up to
$200 for each residence built with a system installed.

Capturing water directly
from the sky is a practice
that’s been with us for
ages.  In our modern
society, it’s easy to take
for granted the ease with
which we access clean
water.  Rainwater collection
is simple and a sign of appreciation for this essential
resource.  As discussions
focused on the future of
our freshwater supply have
become more frequent,
this solution has received
more attention.

▫▫ Use for toilet flushing

20 points

▫▫ Whole house domestic use

30 points

▪▪ If rainwater is filtered and used to flush all toilets in
a home, 20 points are awarded.
▪▪ Rainwater can be collected from rooftops, patios,
and other areas on the property.  Beyond irrigation,
filtration can ready this water for use in toilets.
▪▪ If rainwater is treated and and made available for all
uses in a home, 30 points are awarded.
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Water Purification

2 points

▪▪ If a Point-of-Entry (POE) or Point-ofUse (POU) water purification system,
that meets ANSI/NSF standards (not
including a reverse osmosis system),
is in place, 2 points are awarded.
▪▪ POE and POU devices are used for
water entering a home that has not
been treated at a central treatment
facility.  These can be used in
conjunction with rainwater capture
systems to treat water for cooking
and drinking.
▪▪ POE devices treat all water entering
a home while POU devices can be
specific to faucets that are used for
cooking and drinking with separate
fixtures for washing and cleaning.  
With POU devices, owners may see
an overall drop in operating costs
through this selective treatment.
▪▪ For more information on water purification, check out the EPA's Pointof-Use or Point-of-Entry Options for
Small Drinking Water Systems.
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Water Fixtures

▪▪ The tables below are based on the gallons per
minute (gpm) of each type of fixture, averaged over
all fixtures in a home.  Measurements can usually be
found written on each fixture (see photo - bottom
right).  
▪▪ Minimum points are given to average gpm values
that match the EPA's minimum for the WaterSense
label.

▫▫ Bathroom faucets

5 points

<1.2 gmp

5 points

1.2 to 1.49 gpm

3 points

1.5 to 1.7 gpm

1 point

▫▫ Kitchen faucets

45 points

Rainwater
treatment
system for
domestic use
Showerhead
with 2.0
GPM labeled
on spout

5 points

<1.5 gpm

5 points

1.5 gpm

3 points

▫▫ Showerheads

15 points

≤1.5 gpm

15 points

1.51 to 1.9 gpm

10 points

2.0 to 2.2 gpm

5 points
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▪▪ Showers account for 17% of residential indoor water
use.
▪▪ The average home could save 2,300 gallons of water
and 300 kilowatt hours of electricity per year with
WaterSense showerheads.
▪▪ WaterSense showerheads must show that they
use less than 2.0 gpm and that they are equal to or
better than conventional showerheads in regard to
satisfaction.

▫▫ Toilets

▪▪ Toilets are evaluated based on gallons per flush
(gpf).
▪▪ 20 points are awarded if composting toilets are
installed.
composting

20 points

<1.28 gpf

15 points

1.28 gpf

10 points

20 points

▪▪ Inside the average American home, toilets account
for more water consumption than any other fixture
or appliance.  Flushing toilets accounts for about
30% of indoor water use.
▪▪ Just by installing WaterSense toilets, a family of four
could save up to $90 per year and $2000 over the
toilets' lifetime in water costs.
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Water Appliances

25 points

▫▫ Washing Machine

▪▪ If the washing machine
installed is Energy Star rated,
the project earns 20 points.
▪▪ An Energy Star washing
machine saves an average of
17 gallons of water per load.  
▪▪ Energy Star washers use, on
average, 25% less energy
compared to most modern
washers.
▪▪ Energy Star washers can
save families $40 per year
compared to conventional
washers, and up to $180
per year when compared to
washers produced more than
10 years ago.

▫▫ Dishwasher

5 points

▪▪ If an Energy Star rated dishwasher is installed, the project earns 5 points.
▪▪ Compared to most dishwashers, Energy Star dishwashers use 12% less energy and 30% less water.  
▪▪ They have improved filtration and employ sensors
that test how dirty dishes are in order to adapt the
cycle accordingly.

20 points

A composting (or biological)
toilet system breaks down
waste, toilet paper, and carbon additives in an aerobic
environment without the
use of water or electricity.  
The result is 10 to 30% of
the original volume in the
form of humus that can be
used as fertilizer.  Humus
can return nutrients to
the soil and is essential
in agricultural systems.  A
composting toilet system
can save 3650 gallons/year/
person in water consumption and between 45 and
550 kWh/year/person in
energy consumption.

Energy Star washer: uses
1/3 the water and 25%
less energy
Energy Star dryer: uses
20% less energy
29
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Rainwater Collection for Irrigation

35 points

▫▫ Passive systems to direct rainwater

1-5 points

▪▪ For a typical American family of four, about 30% of
water purchased goes to the lawn or landscaping.  
Rainwater can easily be used to eliminate this cost
and conserve our water resources.
▪▪ If swales and berms, or other passive systems are
designed into the landscape to direct and capture
rainwater for irrigation, between 1 and 5 points will
be given.
▪▪ Points given depend on the percentage of the total
landscaped area addressed by the passive system.
70-100%

5 points

60-69%

4 points

50-59%

3 points

40-49%

2 points

30-39%

1 point

▪▪ Swales and berms can be designed to work together
in a landscape to direct and capture runoff, thereby
limiting erosion and other potentially harmful effects
of stormwater (see item 4), replenishing groundwater supply, and, most importantly for this item,
watering the trees, shrubs, food crops, or any other
plants on the site.

Rainwater collection provides an inexpensive water
supply that requires little to
no treatment for irrigation
and non-potable uses,
provides water for potable
uses that can be treated on
site, reduces urban runoff
and pollution, reduces soil
erosion around homes,
and can help to replinish
groundwater supplies.  
See the EPA's Rainwater
Harvesting Policies.

[[  ] swales

[[  ] berms
Stone-lined swale for
rainwater collection,
stormwater
management, and
groundwater recharge
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▫▫ Rain gutters

▪▪ If rain gutters collect 100% of roof runoff,
connect to downspouts, and direct it
to locations at least 5 feet away from
the homes foundation, 5 points are
awarded.
▪▪ If rain gutters guide roof runoff to collection cisterns, storage tanks, or areas for
irrigation, 10 points are awarded.
▪▪ Rainwater allowed to flow directly off a
roof can damage the landscape around a
home's foundation.
▪▪ Since rainwater from roofs needs to be
directed anyway, this is a good oppertunity to collect it for use in irrigation.

▫▫ Cistern or storage tank

5-10 points

5-10 points

▪▪ Points are awarded based on the ratio
of the actual storage capacity to the
calculated rainwater capture potential
and water needs (see margin).
1 or above

10 points

0.9-0.99

9 points

0.8-0.89

8 points

0.7-0.79

7 points

0.6-0.69

6 points

0.5-0.59

5 points

▫▫ Distribution piping

▪▪ Points are awarded based on the percentage of
the landscaped area that the distribution system
services.
90-100%

10 points

80-89%

9 points

70-79%

8 points

60-69%

7 points

50-59%

6 points

40-49%

5 points

5-10 points

▪▪ Distribution systems can be simple or complex and
passive or active.  See New Mexico's The Basics of
Cistern Systems.
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Landscaping

▫▫ Xeriscaping

▪▪ Points are given based on the percentage of the

4X points
20 points

Rainwater cistern
for irrigation
connected to the
home's gutters to
collect water from
the roof
Larger properties have
larger catchment areas
and, therefore, have the
potential to collect more
rainwater.  The size and
number of cisterns that
are appropriate for any
given home depends on
the catchment area, the
average rainfall, and the
estimated household water
consumption rate.  Visit
the Sustainable Building
Program's Rainwater
Calculations to estimate the
appropriate storage size for
your home.
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total landscaped area (excluding
vegetable and fruit gardens) that is
xeriscaped.
90-100%

20 points

80-89%

16 points

70-79%

12 points

60-69%

8 points

50-59%

4 points

▪▪ The main focus of a xeriscaped
area is to minimize the need for
extra water necessary to maintain
a landscape, lawn, or garden.  This
involves choosing plants that don’t
require a lot of water, maximizing
the water retention capabilities of
the site, minimizing erosion, and
grouping plants with similar water
Low waterneeds together.
use native
▪▪ Check out Coconino County’s Xeriscape
landscaping
– “Dry Landscape” guide and the City of
with
permeable
Flagstaff’s Outdoor Conservation page.
pavement (see
▪▪ Xeriscaping differs from native landitem 4)
scaping in that the focus of xeriscaping
is centrally on plants with low water
consumption, rather than exclusively
on native plants.  It is true, though, that since native
plants have evolved to thrive with the amount of water any site tends to provide, choosing native plants
is a good way to create a successful, and ecosystem
appropriate, xeriscaped lawn or garden.

▫▫ No irrigation system

▪▪ If no irrigation systems is installed, 10 points are
awarded. This, of course, does not refer to rainwater or greywater irrigation systems (see items 32
and 39).

▫▫ Turf minimized

▪▪ Points are awarded based on the total square
footage of turf grass in the project.
<200 sf

5 points

200-400 sf

3 points

10 points

5 points

▫▫ Invasive Weed Management Brochure

2 points

▫▫ Rainwater sensor shut-off

2 points

▪▪ If an Invasive Weed Management Brochure is included in the owner's manual, 2 points are awarded.
▪▪ If the irrigation system is equipped with a rainwater
sensor shut-off, the project earns 2 points.
▪▪ A rainwater sensor, or shut-off device, will help elimi-

Xeriscaping can help with
stormwater management
in a community by retaining
water in the soil and
directing it to groundwater
supplies.  Xeriscaped lawns
maintain their health and
aesthetic appeal with less
time, effort, money, and,
of course, with less water
consumption than conventional turf grass lawns.  
Xeriscaped lawns can eliminate the need for fertilizers
(often used with turf grass
lawns) that contribute to
eutrophication in nearby
(or distant) bodies of water.  
They also eliminate lawn
clippings that add to organic waste in landfills (which
goes through a process of
anaerobic decomposition
to produce methane – a
greenhouse gas 25 times as
potent as CO2).

[[  ] eutrophication
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nate unnecessary water use in irrigation systems.  
▪▪ Devices can sense water weight, electrical conductivity through water, or expansion pressure from
water (the most common type of device because of
low maintenance, high reliability, and adjustability).  
When the presence of water is sensed, the irrigation
system is put on pause and water is not wasted.

▫▫ Non-spray, zoned irrigation system

▪▪ If a non-spray, zoned irrigation system is installed, 2
points are awarded.
▪▪ A significant amount of water is lost to evaporation
in spray irrigation systems; so, in order to make sure
all water in an irrigation system is being use efficiently, it is important to install a non-spray system.  
▪▪ Different plants have different water needs.  Zoned
irrigation involves grouping plants according to water
needs and installing valves in the irrigation system
to accommodate different plant groups with varying
amounts of water, depending on their needs.

▫▫ Pollinator Garden

▪▪ If there is a pollinator garden or landscape specifically designed to welcome and support pollinators,
[X] points are awarded.
▪▪ Making sure there is habitat for pollinators throughout our urban areas and on the landscapes of our
homes is a way to help these creatures perform their
essential tasks.  
▪▪ Choosing pollen plants native to Coconino County is
a good option since the pollinators in need of habitat
here have evolved to thrive with the nectar provided
by these plants.

2 points

[X] points

Material & Resource Use
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Durable Finishes

▪▪ If a finish with a warranty or life expectancy of 40
years or more is used, points will be awarded based
on the percentage of finish used in each of the
following areas.

9 points

Roof

Siding

Indoor Flooring

76-100%

3 points

3 points

3 points

51-75%

2 points

2 points

2 points

26-50%

1 point

1 point

1 point

Pollen contains the plant’s
male sex cells and is
essential (along with the
bees, butterflies, birds, and
other creatures that carry
pollen) for the reproductive
cycle of virtually all seed
plants.  Through pollination, bees alone contribute
to 11% ($14.6 billion per
year) of the United States
agricultural gross domestic
product.  Pollinators
contribute to 35% of global
food production.  Since
1947, the number of
managed bee colonies in
the US declined by 58%;
and, between 2008 and
2013, the abundance of
wild bees declined across
23% of the US land area.  
This significant decline
in pollinator populations
poses a serious threat
to food security.  Loss of
habitat is a major contributor to this decline.  You can
help by creating a pollinator
garden at your home.  The
USDA Forest Service has
gardening advice to help
pollinators.  Also, see a
Master Gardener’s recommendations for Creating
a Pollinator Garden.  You
can register your pollinator
garden here to have your
garden recognized as part
of the Million Pollinator
Garden Challenge.

By preserving the integrity
of the material it’s protecting, durable finish saves
material and maintenance
costs and increases the
home’s lifetime.

▪▪ So, if 100% of the roof and siding has a life expectancy of 40 years or more, along with 45% of the indoor
flooring, the project earns (3+3+1)= 7 points.
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Regional Materials

▪▪ If the materials used are source within and/or
manufactured within 500 miles of the project,
points are given. Point amounts are based on the
percentage of regional materials as it relates to the
total material volume in the project.

▫▫ Extracted/sourced within 500 miles of project
85-100%

10 points

70-84%

8 points

55-69%

6 points

40-54%

4 points

25-39%

2 points

▫▫ Manufactured within 500 miles of project
85-100%

5 points

70-84%

4 points

55-69%

3 points

40-54%

2 points

25-39%

1 point

15 points

10 points

5 points

If the materials used in a
project originate and/or are
manufactured nearby, fossil
fuel consumption from
material transportation is
reduced.  Further, physical,
biological, economic,
aesthetic, and cognitive
connections tie the home
to the place when regional
materials are used.

Local and salvaged
materials fill this interior
space, including sandstone
countertops (sandstone
from Ashfork), Ponderosa
Pine from nearby forests,
and a dining table made
with wood from an old
garage deconstructed on
site. The dining chairs are
from Northern Arizona
University surplus. Also,
the walls are constructed
with regionally sourced
straw-bale.
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FSC/SFI Certified or Locally Milled Wood

▪▪ If the wood used in the project is FSC or SFI certified, or if it was milled locally, the project earns 10
points.
▪▪ The Forest Stewardship Council (FSC) and the
Sustainable Forestry Initiative (SFI) are organizations
with missions to promote responsible forest management.
▪▪ By being conscious of how and where wood was
sourced, builders help ensure forests maintain their
capacity to provide materials, services, and habitats.

Recycled, Salvaged, and/or Rapidly Renewable
▪▪ Points are given based on the percentage of recycled, salvaged, and/or rapidly renewable materials
used compared to the total volume of materials
used.
85-100%

15 points

70-84%

12 points

55-69%

10 points

40-54%

8 points

25-39%

6 points

10 points

[[  ] responsible
forest
management

15 points
The use of recycled and
salvaged materials can
reduce a building’s material consumption. Reuse
extends the life of materials
and keeps them out of
landfills. If the material is
cast with aesthetic intentionality, meaningful
connections can be drawn
through time with previous
purposes.

On the left,
an old sewing
machine as
a vanity. On
the right, a
sliding door
salvaged from
a fence on the
property - the
appearance and
character bring
in previous uses
and meanings,
a connection
through time.

▪▪ Rapidly renewable materials regenerate at time
scales consistent with human demand.  Materials like
bamboo, cork, and straw bale are considered rapidly
renewable by the US Green Building Council, since
they are naturally produced in cycles of 10-years or
less.
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Environmental Quality
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Zero or Low VOC Levels

▪▪ Points given are based on the percentage of low or
zero VOC surfaces to the total indoor surface area.
Zero VOC

Low VOC

91-100%

10 points

5 points

81-90%

9 points

4 points

71-80%

8 points

4 points

61-70%

7 points

3 points

51-60%

6 points

3 points

41-50%

5 points

2 points

31-40%

4 points

2 points

21-30%

3 points

1 point

11-20%

2 points

1 point

1-10%

1 point

0

10 points

▪▪ Points are added for this item. For example, if 33%
of the indoor surfaces in a home are zero VOC, and
67% are low VOC (4+ 3), the project earns 7 points.
▪▪ Volatile Organic Compounds (VOCs) are emitted
from common building materials including paints,
adhesives, solvents, sealants, flooring, and furnishings.
▪▪ Check out the USGBC's list of acceptable third party
VOC evaluation programs/certifications.
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Formaldehyde-Free Insulation

▪▪ A home free of formaldehyde insulation is awarded
5 points.
▪▪ Formaldehyde is particularly volatile and a known
human carcinogen.  
▪▪ The U.S. Consumer Product Safety Commission
(CPSC) banned urea foam formaldehyde insulation
(UFFI) in 1982.  Phenol-formaldehyde is still used in
some foam insulations and in the manufacture of
some fiberglass insulations.  
▪▪ Since formaldehyde is widely used in the manufacturing of many building materials and household
products, and it is the by-product of certain natural
processes, it’s present in virtually all homes.  The use
of only formaldehyde-free insulation is a step toward
minimizing its concentration.

VOCs play essential roles
in nature – when flowers
attract pollinators, insects
communicate, organisms
send reproductive signals,
and animals identify prey
– but these chemicals are
usually only present in very
small quantities and dilute
easily and harmlessly in
open environments (Tumlinson, 2014). VOC emmisions from anthropogenic
sources, on the other hand,
often come in large quantities and can be hazardous
air pollutants, especially
when trapped in indoor
spaces. Health effects
from short term exposure
can include irritation of
the nose, throat, and eyes;
headaches; nausea; and
loss of coordination. Long
term effects include liver
and kidney damage and
damage to the central
nervous system. Some
VOCs found in indoor
spaces, such as benzene
(resins, adhesives, nylon
fibers) and naphthalene
(paints, stains, flooring,
air fresheners, mothballs),
are known or anticipated
human carcinogens.

5 points

[[  ] Volatile
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Energy Star Indoor Air Package

▪▪ A new home that is certified with the Indoor Air
Package through Energy Star receives 5 additional
points.

Combustion Appliances are Sealed Combustion

▪▪ A home with all combustion appliances completely
sealed (sealed combustion) earns 5 points.
▪▪ If no fireplaces or woodstoves are installed, 2 points
are awarded.
▪▪ Sealed combustion means that the combustion
elements of appliances used for heating are completely sealed off from the indoor environment with
air intake and exhaust ducts connected directly to
the outside.

5 points

5 points

[[  ] backdrafting

Community & Site
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Support for Local Economy				

▪▪ Points are given based on the percentage of the
project’s budget that went to local businesses/
individuals (materials and appliances from locally
owned and operated stores, local contractors and
building professionals, local building designers and
landscape professionals, etc.).
85-100%

10 points

70-84%

8 points

55-69%

6 points

40-54%

4 points

25-39%

2 points

Sealed combustion can
conserve energy by limiting
air leaks and helps to ensure good indoor air quality
by eliminating backdrafting.

10 points

A sustainable community
should have a certain
degree of self-reliance and
a strong local economy. As
our world becomes more
globalized, it is important
for our local communities
to maintain self-sustaining
capabilities as protection
against possible global
shocks (economic downturns, food shortages, etc.).
A strong local economy is
part of this resilience in a
community. Supporting
local businesses builds
social cohesiveness, contributes to local pride and
care for the community,
raises the economic status
of residents and funding for
infrastructure and education, and helps ensure a
community that will thrive
into the future.

Material & Resource Use
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Construction Waste Management			

▪▪ A large portion of waste created during construction
comes from drywall and plaster.  Other major contributors are wood products, concrete, and asphalt
shingles.  Check out the EPA’s Sustainable Management of Construction and Demolition Materials for
tips on maximizing the value and limiting the harm
from these materials.

15 points

As mentioned several times
in this booklet, the entire
life-cycle of the building,
and its materials, should
be evaluated.  The construction phase is energy
and resource intensive, and
therefore, a very important
moment in a building’s
life-cycle.  
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▫▫ Management area placed to reduce impact

▪▪ If natural habitats outside of the construction site
are left undisturbed by keeping the waste management site close to the home, and convenient to
encourage use, 1 point is awarded.

1 point

▫▫ Clear waste segregation strategy and area

3 points

▫▫ There is a waste management plan

4 points

▫▫ Reuse, recycling, and donation of excess materials

6 points

▪▪ If types of waste are separated into clearly marked
containers and/or if the segregation strategy is
convenient and easy to follow, 3 points are awarded.
▪▪ If the waste management plan can be articulated
verbally, 1 point is awarded.
▪▪ If the waste management plan is written, 4 points
are awarded.

▪▪ Points are given based on the percentage of excess
materials that are either reused, recycled, or
donated.
85-100%

6 points

70-84%

5 points

55-69%

4 points

40-54%

3 points

25-39%

2 points

▫▫ Stumps and tree limbs used for mulch

▪▪ If all of the stumps and branches that were removed
during construction are ground and used for mulch
on the site, 1 point is awarded.

[[  ] life-cycle
A significant portion of a
building’s environmental
impact is the waste created
during construction. With
what is often treated
as waste, there is an
opportunity to create
value. With the right waste
management strategy,
environmental impact can
be minimized while the
value of the materials used
is maximized.

1 point

Aesthetics, Innovation, & Education
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Intentional Aesthetic Enhancement

▪▪ If sustainable features are integrated and aesthetically engaging, up to 15 points can be earned. A
conversation between designers, builders, owners
etc., and the Sustainable Building Program, will help
determine the number of points awarded.
▪▪ Good design can connect emotionally with occupants.  With this connection, the underlying meaning
can be made more memorable.
▪▪ Good craftsmanship will eliminate distractions and
join appearance with performance.
▪▪ Responsiveness to the surrounding environment,
with local vegetation, forms and colors that continue
and play with nearby natural patterns, and materials
that are recognizably native to the environment, can

15 points
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enhance an occupant’s attentiveness and appreciation for the natural systems the home's connected
to.
▪▪ An association with place can tie a home to its
community, develop or accentuate the beauty in a
neighborhood, and be a medium for the transmission of cultural information.

52

Educational Aspects

53

Innovation

54

County Sponsored Home Tour

▪▪ If educational aspects are integrated throughout
and/or beyond construction, including construction
blogs, tours, or speaking at local schools about
the project, up to 5 points can be earned. If one
aspect is integrated, 3 points are earned. If two or
more educational efforts are made, all 5 points are
awarded.
▪▪ Sharing information strengthens the ideas and values
in a sustainable home.  It gives the ideas, themselves, life and an opportunity to adapt and evolve.
▪▪ Points are given on a scale according to the level
of novelty and creativity present in any innovative
aspects of the home and/or the general concept
employed to achieve sustainability. This will be
determined through discussions with designers,
builders, owners etc., and the Sustainable Building
Program. A maximum of 10 points will be awarded.
▪▪ Innovation in design is not only a benefit for the
occupants and immediate environment, it is an idea
that can spread, evolve, influence, and inspire.
▪▪ If the owners agree to open their home for a County
sponsored home tour within 2 years of project
completion, 5 points are awarded.
▪▪ This will spread the ideas embodied in the home,
promote consciousness and understanding about
sustainable values, inspire new ideas related to local
and global Sustainability, and improve community
resilience.

5 points

10 points

5 points
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Appendix
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

See Ask Nature’s Plant Species Diversity Creates
Long-term Stability
See Ask Nature’s The Seed Heads of Sunflowers &
Passive Solar Photovoltaic Tracker
See Rachel Berkowitz’s Tree Leaves Fight Pollution
See Ask Nature’s Leaves Remove Pollution
See Ask Nature’s Leaves of Rosette-forming Plants
Capture Fog
See Cities as Novel Biomes from the California
Center for Sustainable Communities
See the EPA’s Heat Island Effect page
See the Global Footprint Network’s Footprint
Calculator
See Why a Previously Proposed Route for the Dakota
Access Pipeline Was Rejected by ABC News
See ICF International’s Public Transportation and
Petroleum Savings Report
See BIM-based environmental assessment in the
building design process
See Utilizing BIM and Carbon Estimating Methods for
Meaningful Data Representation
See Arizona’s Radon page
See the U.S. Energy Information Administration’s
Table 6.7.B.
See the Mississippi River/Gulf of Mexico Hypoxia
Task Force
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