I. Introduction
The following design ideas were originally developed out of a series of meetings with
community leaders, architects, landscape architects, energy and water conservation experts,
and fire and insurance representatives who gathered to explore challenges and opportunities to
improve Santa Barbara's housing in the aftermath of the Painted Cave fire. The groups came
together with the belief that the rebuilding effort, as difficult and painful as it is for so many,
offers a unique opportunity to create homes and landscapes that are not only more fire safe,
but also more environmentally responsible with higher efficiency, healthier materials, and
fewer environmental impacts. This document has been updated to assist in the rebuilding
efforts due to the recent fires in the Santa Barbara and Montecito foothills. The update
addresses technological advances as well as code and policy changes that have taken effect
since 1990.
Utilizing these sustainable building principles will help you build or retrofit into your home
tremendous lifetime water and energy savings, greater comfort and health, a significantly
increased likelihood of your home surviving future wildfires, a higher resale value, and the
ongoing satisfaction of knowing that you have contributed to protection of Santa Barbara's
environment. In addition, by adopting these design concepts you can help contribute to a
pattern of development and redevelopment that will help solve some of the most pressing
challenges of our era.
Ideas, codes, and performance of buildings are changing. The Architecture 2030 Challenge – a
plan to immediately cut fossil fuel energy use in buildings, new and remodeled, by 50 percent
and further reduce energy consumption by 10 percent every five years until by 2030 carbon
neutrality is reached – was adopted into law by the City of Santa Barbara in 2007 and is being
discussed at the County . This program is being promoted across the country thanks to
adoption by U.S. Conference of Mayors in 2005.
Incorporating conservation and fire mitigation strategies into new buildings is relatively easy to
do, but more difficult and costly to do after the fact. Upon rebuilding, you have an opportunity
to do today what many property owners would like to do, but cannot because of the design and
details of their existing buildings. If you are looking to retrofit your existing home with the
sustainable design guidelines below, you will experience increased comfort, energy and water
savings, and peace of mind from knowing that your home is more fire‐resistant, should disaster
strike again.
Additionally, evidence from rebuilding efforts after past wildfires in California and other parts of
the West indicates that many home owners rebuild significantly larger homes. While it is not
our intent to dictate any one solution to rebuilding, paying careful attention to square footage
can save resources and costs, both capital and operational. Good design can make a reduced
footprint seem larger and more livable. A basic principle of sustainable building is “keep it small
and keep it simple.”
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Why is good design important?
Homes are often the products of expediency rather than efficient design. The plans used to
build your home may not have been designed at all, but rather drawn to address a few
functional ideas of the owner, or perhaps even pulled out of a drawer or magazine ad as a
"stock plan." You now have the opportunity to incorporate efficient and sustainable design into
your rebuilding effort.
The cost of individually designing your home may be eight to eighteen percent of the total
construction budget, depending on the size, scope and detail required for the work. This work
might include site surveying, soils report, archeological resources report, architectural services,
structural design, civil, electrical and mechanical engineering, energy calculations, landscape
architecture, septic system design, and a historic structures report depending on the specific
requirements of the project. Incorporating sustainable features into a home from the very
beginning of the design phase has been shown to cause less than a five percent increase in
overall project costs. While the design fee and sustainable material costs may increase the
initial construction costs, your home will have higher resale value and inherent benefits such as
greater comfort, lower water and utility bills, reduced landscape maintenance costs, lower
insurance premiums, and a lower carbon footprint. A well‐designed home can also create a
more livable environment by maximizing functional space.
In addition, a well‐designed home can provide balanced interior day lighting and natural cross‐
ventilation through thoughtful siting and window placement. Proper passive solar design may
also allow you to bypass more costly building features while still meeting state and local energy
standards. To reduce costs and expedite the building process, you should take these factors
into account at the earliest possible stages of the design development.
Although no house is fireproof, there are many design strategies – such as siting buildings away
from slopes, using fire resistant landscaping and building materials, avoiding exposed
combustible materials on the exterior, and clearing open spaces around your home – that will
increase your home's chance of surviving a fire.
Design can also provide visual character and harmony between homes. A neighborhood can
create a short menu of design styles, building and plant materials, and color concepts for its
homes that will provide neighborhood identity and continuity, yet still allow for design vitality
and individual character.
The recommendations that follow have been compiled by some of the foremost experts in our
community. They represent time‐tested and updated ideas that work and can generally be
incorporated within the settlements that many insurance companies are offering their clients.
(However, the features you are able to include in your new home under your insurance
settlement are a matter of negotiation between you and your insurance adjuster.)
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It is not our intent to present this material as the definitive encyclopedia of sustainable design
techniques. The information is aimed at providing you with a short list of desirable features that
can be included in rebuilding or retrofitting your home in light of local fire events. If there are
ideas that you like, we strongly recommend that you consult with a local licensed professional
(at a minimum a licensed architect and contractor) and your local government permitting office
as early as possible in your building process to find out how best to incorporate them in your
plans. Local resources to assist you in your new construction or retrofit efforts are listed in the
Appendix at the end of this report.
Some of the design concepts presented can be contradictory. For instance, some plants that are
extremely drought tolerant also carry high oil content and are therefore not as fire resistant as
others. As in all decisions that you are facing in rebuilding or retrofitting, you and your team
will have to use your best judgment and common sense to balance your needs and desires with
the benefits that these techniques offer. In spite of this apparent complexity, we believe that
the overall benefits to you and the community far outweigh the costs and inconvenience that
may be involved in including these features in your home.
The 600‐plus homes destroyed by the Painted Cave Fire (1990), the 200‐plus homes destroyed
by the Tea Fire (2008), and now the 80‐plus homes lost in the recent Jesusita Fire (2009)
represent a significant percentage of the South Coast housing stock. These disasters have
impacted the community in a way similar to the 1925 Santa Barbara earthquake. Out of the
rubble of that event developed the Spanish architectural theme for which Santa Barbara is
renowned today. Similarly, homes built and retrofitted in the aftermath of these wildfires can
continue to set a new standard for sustainable design and environmental excellence.
Fires will continue to be a part of our community. By “building back better” – using fire
resistant, energy efficient and green building practices – you can help reduce some of the
impacts of these events.
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II. Energy Saving Design Features
Many passive solar and energy efficiency techniques were developed by the ancient Greeks,
Native Americans and other indigenous cultures in response to severe and prolonged heating
fuel shortages. Today, new residential buildings must comply with the State of California Title
24 energy efficiency requirements and, for those homes located within the city limits, the more
stringent City of Santa Barbara building energy standards.
Most passive solar concepts are simple and can be divided into the following categories: site
considerations, window placement, shading, insulation and use of heat absorbing material (See
Figure 1 below). Passive solar requires no special collectors, pumps or pipes, and is not difficult
to design, especially for architects with solar experience. A well‐designed passive solar house
can save 75 to 90 percent of your energy costs and will pay back initial extra costs, if any, within
a few years.
Figure 1 – Passive Solar Design

A. Site Considerations
You can increase the energy efficiency of your home by maximizing southern (within 30 degrees
of due south) and eastern exposures that can be used for both views and passive solar
exposure, especially in winter months. Because of Santa Barbara’s east‐west coastline, on many
sites the best exposures for ocean views are also optimal for passive solar gain in winter. This
exposure should be balanced with concerns over privacy, noise and other nuisances.
Additionally, homes should be placed away from the base of gullies or depressions which may
have cold night air or sizeable downdrafts coming from higher mountain areas.
B. Window Placement
The layout of windows in a home should provide for natural daylighting from multiple locations
within each room or space, operable elements for natural cross ventilation, and orientation
toward views or exterior site landscape elements when possible. Dark corners of rooms can be
given a window or other natural light source (i.e. solar tube), reducing glare in rooms that have
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a large window on only one side, and reducing the need for artificial lighting. North and west
facing window areas should be reduced to conserve energy. If these views are important, the
windows should be oriented at the path of the eye, rather than a floor‐to‐ceiling opening.
C. Shading
Consider using overhangs or awnings to shade south and east‐facing openings in warm months.
In lieu of overhangs, reflective coatings, shades, shutters or other sun‐control devices can be
used to reduce heat gain from summer sun and still allow winter and reflective light to enter
(see Fig. 1 above). Skylight locations can be accompanied by clerestory windows that can be
shaded in summer. Last, planting deciduous trees on the windward or south and west sides of
the house will screen hot summer sun and harsh wind while allowing for solar heat and light
gain in winter.
D. Insulation and Ventilation
Provide added insulation in the roof and wall areas where the highest rate of heat loss occurs.
Specify a tight building envelope to avoid energy loss. Radiant barriers incorporated into roof
structures can reduce summer heat gain by up to 25 percent, while retaining heat in winter.
Minimize or eliminate attic ventilation, for both fire protection and heat conservation, or install
a mechanical ventilation system such as a whole‐house fan. Potential points of fire entry can be
eliminated through the use of unvented cathedral ceilings, vented rafter bays, or conditioned
crawlspaces, all of which can be insulated with some newer open cell spray foam insulation
systems. Select the highest performance windows that your budget will permit and ensure
they are installed properly to minimize openings around the perimeters. Energy recovery
ventilators can be used to ensure good indoor air quality while maintaining a tight building
envelope.
E. Heat‐Absorbing Material/Thermal Mass
Flooring and wall materials can store heat from passive solar or normal daytime heating and
release this heat at night, cutting energy bills and increasing comfort. Stained concrete, tile, or
stone provide attractive and durable thermal mass. Double layers of 5/8” drywall can also add
thermal mass to walls. Alternative structural systems such as Insteel panels or insulated
concrete forms offer superior fire protection and thermal mass. Proper placement of thermal
mass helps mitigate temperature swings in both heating and cooling seasons.
F. Resource Consumption
Recycling or reusing any building materials that can be salvaged after the fire will reduce
resource consumption and costs associated with new materials. Additionally, design your
home to incorporate on‐site recycling and composting of waste.
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III. Designing for Fire Resistance
High winds during a fire can push embers into unexpected places (e.g., under roof shingles and
into vents). Eliminating the “weak links,” or potential areas of exposure to a fire and embers, is
the goal of fire‐resistant building design. The most critical factors in designing to protect your
home against a brush fire include proper site planning and building placement, use of ignition‐
resistant construction materials, and elimination of ‘ember catchers’ like vents and trellises.
The following are some general guidelines pertaining to structures. Be sure to also consult your
local fire department regarding high‐risk fire zone building requirements for new construction
and additions.
A. Site Planning
Locate your home away from the top of slopes to lower the risk of fire damage. Design a fire
lane for firefighters preferably on each side of the house. The fire lane should be adequate to
bring in hoses, ladders, equipment, and even a truck.
B. Roof
Evaluate the entire roof system to eliminate potential exposure. Always use fire‐retardant roof
assemblies composed of fire‐resistant roofing materials including standing seam metal roofing,
clay tiles, concrete tiles or coated steel tiles. The use of water and fire resistant sheeting under
the roofing materials in high fire areas will prevent ignition of the structural roof deck by wind
blown embers. Avoid exposed edges of wood roof decking.
C. Eaves, Vents and Chimneys
Eliminate eaves or enclose them with stucco or other fire‐resistant materials. Eliminate vents
where possible; where unavoidable, cover with 1/8‐inch wire mesh or use a vent designed to
resist ember entry and recommended by the Office of the State Fire Marshal. Chimneys should
have ½‐inch mesh of nonflammable material as a spark arrestor. If feasible, upon approach of
fire, block vents with drywall faced, pre‐cut plywood panels.
D. Siding
Build with ignition‐resistant material such as fire retardant treated (FRT) wood, stucco or
cementitious products. Avoid shingle siding.
E. Windows & Skylights
All exterior glass in high fire areas is now required to be double glazed, with one pane of
tempered glass to reduce breakage from wind‐blown items. More efficient windows with low‐E
glazing or a gas fill will further reduce heat transmission into the interior of the structure.
External shutters, roll screens, fire curtains, plywood panels, or Kevlar sheets should be used for
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further protection during threat of fire. Many external window covering systems can be
remotely and/or automatically activated (temperature sensors trigger closing).
F. Weather Stripping
Install and periodically maintain weather stripping at all doors, windows, garage doors, and
other openings with moveable covers. Good weather stripping can save homes during a wildfire
by keeping out wind‐blown sparks and ash. Proper weather stripping can also minimize smoke
intrusion, as smoke damage can be almost as bad as losing a structure.
G. Deck
Ignition‐resistant FRT wood, heavy lumber, brick, tile or concrete decking is the safest deck
material. Deck railings also need to be fire‐resistant or non‐flammable (e.g., plaster, stone, tile,
wrought iron, glass). Skirt or enclose decks with non‐combustible materials (e.g., cementitious
board, plaster, metal, stone, concrete block). Avoid vents or prepare covers to block them off
during a fire.
H. Walls, Fences & Railings
Flammable fences and other decorative structures can act like fuses. Walls, fences, railings and
trellises should be constructed from ignition‐resistant FRT wood, heavy lumber, brick, concrete,
rock, wrought iron, metal tubing or chain link, particularly when adjoining or within ten feet of
the house.
I. Pool, Hot Tub & Rainwater Cistern
Either can serve as a ready reservoir for firefighting (a typical hot tub holds about 500 gallons of
water). If possible, make the pool drainable to an accessible hydrant or pump house. Have a
well‐maintained pump (diesel, gas or propane) of at least 100‐gallon per minute capacity, with
a standard 1½ inch threaded pipe. Keep enough plastic or cotton jacket fire hose to reach
around the entire house and keep a nozzle at hand. Consider fire retardant foams or gels for
application on buildings and nearby trees during a fire emergency.
J.

Adjacent Structures

Homes will more likely burn from a building‐to‐building fire than from a wildfire due to the high
amount of radiant heat generated from an adjacent burning structure (which lasts much longer
than a fire storm). In high fire area, homes should be at least 50 ft apart. Radiant heat drops
off fairly quickly, and is not typically an issue beyond 100 ft.
For more information about high‐risk fire area building requirements and protecting your home
against brush fire, call the Santa Barbara County Fire Department Fire Protection Division at
(805) 681‐5500, or the City of Santa Barbara Fire Prevention Bureau at (805) 564‐5702.
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IV. Fire‐Resistant and Drought‐Tolerant Landscapes
Proper site planning to increase your home’s fire‐resistance relies heavily on proper
landscaping. Remember that all plant material will burn at a certain temperature. Use of fire‐
resistant, drought‐tolerant, native plants will not only reduce risk during fire, but will also lower
maintenance and water costs over time. Similarly, proper clearing and regular site
maintenance will reduce fire risk and minimize the amount of work that may need to be done
during immediate threat of fire. The following suggestions will help with proper site planning,
planting, irrigation, and maintenance.
A. Site Planning
As mentioned in earlier sections, the location of a home in relation to the natural topography is
an important consideration in terms of fire protection and energy conservation. The location of
garden structures is important as well, because they can act as fuel for a fire as it moves toward
a home. The inclusion of a swimming pool or spa for emergency water is a good idea, as long as
it is equipped with a pump that provides sufficient water pressure to use against a fire.
Rainwater collected in tanks or cisterns on site for landscape irrigation can also be used against
a fire.
B. Fire‐Resistant Plants
Fire‐resistant plants have low fuel volume, high moisture content and low oil content, and they
will typically sprout after a fire. For homes in fire areas, fire‐resistant plants are essential. Of
course, all plants will burn when temperatures reach a critical point. A list of fire‐resistant and
drought‐tolerant plants can be found at:
http://www.santabarbaraca.gov/NR/rdonlyres/FD988672‐B2FD‐4B26‐A5CE‐
599D3A7BC4CF/0/HFHPlantListwlegend.pdf.
C. Drought‐Tolerant Plants
Drought‐tolerant plants that require minimal irrigation are most appropriate for this area;
however some drought‐tolerant species are extremely flammable, so choose wisely. Most local
nurseries carry a wide variety of drought‐tolerant plants, and most local landscape architects
and contractors have a good working knowledge of these flora.
D. Firescape Gardens
In general, keep a minimum 30‐foot buffer of low‐growing ground covers around the home (see
Figure 2 below). In a firescape garden there are two zones of planting that run from house to
chaparral. Zone 1, the area within 50 feet of the home, should contain plants that are highly
fire‐resistant and well‐irrigated, including low‐fuel ground covers that act as a “’greenbelt’”
around the home. Zone 2 contains a mix of other low‐fuel plants and native vegetation that has
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been thinned to reduce fuel volume and creates a transition between the natives and plants
around the house. Visit the firescape garden across from the fire station on Stanwood Drive for
information and ideas, or see the plant list (link) above.
Figure 2 – Firescape Planting Zones

E. Lawns
Although some lawns are better than others in terms of water demand and fire protection, no
lawn is truly drought‐tolerant or fireproof. Plan to eliminate, or at least minimize, lawn area to
only what will be used.
F. Hardscape
Selection of hardscape materials is also important. Not only should the materials be
aesthetically pleasing and fit into the design of the yard, they should be fire‐resistant as well.
Wood fences and decks can act as fuses for a fire, while stucco walls, iron fences, and stone,
concrete or brick can help prevent fire from reaching permanent structures.
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G. Stormwater Management
Site design can incorporate stormwater quality considerations through intelligent grading of the
site. The goals should be to increase filtration and infiltration, decrease runoff, and provide
opportunities for sediment dropout. This can be accomplished through the use of simple, open‐
vegetated swales and bioswales, infiltration trenches at permeable paving, and on‐site
retention ponds. To minimize impacts to the surrounding area, consider minimizing the use of
impervious paving, expensive retaining walls, and excessive grading.
H. Pruning & Clearing
Increase the home's chances of surviving a fire by pruning all branches and limbs within ten feet
of the ground to prevent a ground fire from ‘crowning’ a tree. Keep overhanging branches at
least ten fee away from a chimney. Cut down dead trees, but leave root structures to help
stabilize soil. Also provide for emergency vehicle clearance by providing 12 to 14‐foot clearance
(both tall and wide) around the home. In general, keep a minimum 30‐foot buffer of low‐
growing ground covers around the home. Trees and large shrubs should be planted 20 to 30
feet apart and kept thinned‐out and limbed‐up. Vines should not be planted against structures
nor allowed to climb walls
Thin out dead growth on trees and shrubs, clear dead vegetation, and haul it away and
regularly. Use goats and sheep supervised by a shepherd to clear vegetation without power
tools. Goats will even eat poison oak and their droppings serve as fertilizer..
I. Hillside Chaparral
Rather than remove all woody chaparral and risk increased erosion and loss of habitat, keep it
low and selectively remove woody portions.
J. Erosion Control
For slopes of less than 10 percent, seed with perennial grasses in late fall or plant drought‐
tolerant, fire‐resistant ground covers on drip irrigation after seeding annual grasses in late fall
(these should cover by the second year). For slopes of 10 to 20 percent, install jute netting in
potential erosion gullies and seed with annual grasses in fall for first‐year cover. Then plant
drought‐tolerant, fire‐resistant ground covers on drip irrigation for cover by the second year.
For slopes greater than 20 percent, jute net the entire slope, or use organic "'soilseal'" binder in
a hydroseed mix. Also seed with annual grasses in fall for quick cover and, where accessible,
plant drought‐tolerant, fire‐resistant ground covers on drip irrigation. For inaccessible areas,
hydroseed with acceptable perennial grasses and low shrubs.
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K. Neighborhood Considerations
The streetscape gives the initial impression of a neighborhood. Simply planting street trees at
regular intervals can have a dramatic positive impact. Street trees should be planted 25 to 40
feet apart. Care should be taken to choose species that are native or fire‐resistant and do not
lift curbs or crack sidewalks.
Neighborhoods may want to develop a consistent plant palette, a large selection of
complementary plants from which each homeowner can choose. Select from a plant palette
that can give the area a sense of continuity without losing the individual identity of each home.
In addition, a neighborhood can also choose to outline the location, materials and heights for
fences and walls in front yards.
Further, planning and protection must be a community wide effort. Work with neighbors to
reduce fuels in common areas and keep roadways clear for emergency vehicles.
L. Management of Fire Damaged Trees
Fire damaged trees may appear to be dead, but many may still be alive depending on the
intensity of the fire. After a thorough inspection, remove totally dead and insignificant trees,
and remove limbs from living trees that pose a safety hazard. Depending on time of year,
regular watering six inches deep in the critical root zone may be necessary. When in doubt,
contact a certified arborist to obtain a thorough inspection. Also see information on Effective
Assessment and Management of Fire Damaged Trees at
http://www.billsarborist.com/Trees%20%26%20Fire.html.
For more information on landscaping in general, contact the Southern California Chapter of the
American Society of Landscape Architects at www.asla.org.
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V. Water Efficiency
Many new technologies and approaches to efficient water use have become common practice
in Santa Barbara County during the past few years. Because Southern California is a semi‐arid
area which experiences an eight‐month drought every year, water is always in short supply, is
rapidly increasing in cost, and must be used as efficiently as possible. The following
construction practices will help make your home water‐efficient, and will lessen the impact of
future droughts on your landscape and lifestyle.
A. Fixtures & Toilets
Showerheads cannot exceed a maximum flow of 2.5 gallons per minute. There are many brands
now available that use around 1.5 gallons per minute. These save large amounts of water and
reduce water heating costs. No more than one showerhead should be installed in a shower or
bath stall.
All residential faucets must be equipped with faucet aerators and provide a maximum flow of
2.0 gallons per minute. Automatic shut‐off valves or floor pedal controls are also being used
with increasing frequency in residences. Plumbing fixtures are now available with Water Wise
certificates, the federal government’s water efficiency rating system equivalent to its Energy
Star program for energy efficiency.
Toilets cannot exceed 1.6 gallons per flush and this standard will soon be reduced further. Dual
flush toilets use even less water and have a good performance record. Low‐flow and waterless
urinals are also widely available.
B. Appliances
When purchasing a new washing machine or dishwasher, look for the Energy‐Star label, which
indicates the most water‐ and energy‐efficient models. Efficient washers will save money on
both water and energy, and are usually of higher quality. Both bathtubs and whirlpool tubs
should not exceed a maximum capacity of 60 gallons.
C. Water Heating
In designing new plumbing, consider a recirculating, tankless hot water heater combined with
an insulated, on‐demand delivery system with thermal insulation for dollar savings and
convenience. For larger savings, use tankless water heaters within 20 feet of plumbing fixtures.
Tankless water heaters conserve space and can reduce your water heating bills by 30 to 40
percent.
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D. Greywater Systems
Take advantage of plumbing designs that provide for multiple uses of water. Design your waste‐
water collection system to collect greywater from all plumbing fixtures except toilets and
kitchen sinks. A greywater plumbing system takes water from sinks, bathtubs and washing
machines (see Figure 3 ) and recycles it to either the sewer or the landscape by turning one
valve – a landscape and money saver during Santa Barbara's long, dry summers. Some systems
are now using greywater for toilet flushing. County Building Code requires the installation of
plumbing systems which allow the use of greywater on all parcels of two acres or more. A free
"Guide to Greywater Use'" pamphlet is available from the County Building Department (805‐
568‐3030).
Municipally treated reclaimed water (purple pipe) is available in some areas of the city and can
be used for non potable uses such as landscape irrigation and for flushing toilets.
Figure 3 – Greywater System

E. Water Treatment
Reverse osmosis water treatment devices can waste 30 to 60 gallons for every one gallon you
drink. If planning to use a reverse osmosis system, ask for the newly introduced "in‐line" system
with no waste. Use of water softeners is discouraged due to the consequences of adding salt to
potable water. If planning to install a water softener, request an efficient recharge model with
an on‐demand controller and use potassium chloride instead of sodium chloride.
Water‐pressure regulators control water inside the home. In order to protect the home from
pressure surges (which can burst pipes), the regulator should be set at 55 psi and checked
yearly.
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F. Water Storage
Consider installing an underground cistern to store rainfall run‐off. Rainwater can also be
collected and stored in bladder pillows in crawl spaces. Reclaimed water is useful for
landscaping and fire‐fighting, and potentially toilet flushing. A cistern will also help keep the
foundation dry, which will discourage termites and provide for better earthquake protection.
G. Irrigation
A well‐designed irrigation plumbing system should be connected to the potable supply at one
point, adjacent to the water meter. This separated system means that the irrigation plumbing
system could be easily connected to a reclaimed water (greywater) supply if/when it is
available. Irrigation systems should meet minimum efficiency standards. The City of Santa
Barbara Landscape Design Standards for Water Conservation is a useful guide to good
landscape design and maintenance practices
(http://www.santabarbaraca.gov/NR/rdonlyres/4384327D‐AFF6‐46E6‐99D6‐
2BD6B8D194E0/0/Landscape_Design_Standards_for_Water_Conservation.pdf).
For more information, please contact the City of Santa Barbara Water Conservation Program at
(805) 564‐5460 or www.sbwater.org.
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VI. Green Building Materials and Indoor Air Quality
Many of today's building materials and furnishings contain toxic chemicals that are starting to
impact our global environment with negative cumulative health effects. Homes have become
more energy‐efficient and airtight, which in the absence of safe alternative materials, often
leads to higher concentrations of pollutants and toxins. Recent studies show some average
indoor air pollution at levels hundreds of times higher than outdoor levels.
Green building materials are composed of non‐toxic, renewable resources. Green materials are
typically assessed over the life of the product in terms of resource consumption relating to
manufacturing, transportation, installation, and disposal. Utilizing green building materials and
finishes for new construction results in significantly improved indoor air quality and less impact
on the global environment. A greener alternative is available for nearly every type of building
material. As you rebuild, you have an opportunity to create a healthy indoor environment
through specification of safe, non‐toxic construction and insulation materials, adhesives, paints
and varnishes, carpets and floor coverings, wood and pellet stoves, and other appliances.
The Santa Barbara Contractors Association’s Built Green Santa Barbara program has produced a
checklist rating system to help participants assess construction options. More information on
this program is available at http://www.builtgreensb.org. Many other green home certification
programs are available including GreenPoint Rated, CA Green Builder, Leadership in Energy &
Environmental Design (LEED) for Homes, and Energy Star Homes. All require 3rd party
verification of a home’s energy performance.
The following items and byproducts are commonly found in building materials or are results of
poor design/installation and should be avoided.
A. Formaldehyde
This very prevalent, pungent smelling pollutant is found in thousands of products.
Formaldehyde is used as a binding agent and preservative, and is commonly found in cigarette
smoke, plywood, paneling, particle board, drapes, carpets, furniture, cabinets and many other
products in the home. Exposure to formaldehyde can cause eye, nose, throat and skin irritation,
nausea, headaches, fatigue, breathing difficulties and cancer. To avoid exposure to
formaldehyde, select from the rapidly expanding array of formaldehyde‐free products. Avoid
wall‐to‐wall carpeting in favor of wood or tile flooring, or carpeting certified by the Carpet and
Rug Institute (CRI ‐ http://www.carpet‐rug.org/).
B. Combustion By‐Products (carbon monoxide, nitrogen dioxide and particulates)
Improperly installed gas furnaces and water heaters, vehicle exhaust, leaking chimneys and
vents, tobacco smoke and fire places are all interior sources of these by‐products. Exposure to
these substances can cause fatigue, headache, dizziness, eye, nose and throat irritation,
respiratory problems, flu‐like symptoms and death. To avoid exposure to these materials, keep
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gas appliances properly adjusted and adequately vented with supplemental combustion air.
Closed combustion gas furnaces and water heaters are recommended to avoid all risk of
combustion by‐products entering living spaces.
As homes become tighter and better insulated, it is essential to install mechanical ventilation.
Use an electric stove (magnetic induction cook tops actually perform better and are more
responsive than gas cook tops) and install a fully ducted stove hood (especially with a gas
range). Avoid cigarette smoke in the home and keep exterior exhaust vents away from
windows, doors and intake vents. Build a detached garage or trigger an exhaust fan to the
opening of your garages. Avoid gas space heaters. Keep furnace filters clean or better still,
install hydronic heating. Use only an airtight, pellet‐burning or EPA‐approved wood‐burning
stove.
C. Biological Contaminants
Inadequate foundation drainage, wet walls, floors and furniture, unclean ducts and air
conditioners, household pets, and wall‐to‐wall carpeting are all sources of biological
contaminants. Exposure to these contaminants can cause eye, nose and throat irritation,
shortness of breath, asthma, influenza and other diseases. To avoid exposure to these
substances, use kitchen and bathroom windows and exhaust vents. Vent clothes dryers outside.
Avoid carpets or keep them clean and dry. Keep air conditioners and ducts clean. Keep the
house clean with a highly filtered vacuum cleaner, or install a central vacuum in the garage.
Make sure there is good site drainage around the house and that dampness does not
accumulate under the house.
D. Volatile Organic Compounds (VOCs)
VOCs are invisible chemical compounds that contribute to interior and exterior air pollution and
often create that ‘new car smell’. Sources of volatile organics include many common household
building materials and every‐day products including adhesives, paints, solvents, stains, caulks,
polishes, carpets, furniture, air fresheners, cleaning agents, and disinfectants. Exposure to these
substances can cause eye, nose and throat irritation, headaches, loss of coordination, and
nausea, kidney, liver and central nervous system damage and cancer.
To avoid exposure use alternative low‐VOC or zero‐emissions paints, stains, varnishes, mastics
and glues. Water based products generally have lower VOC emission levels than solvent based
ones. Avoid aerosol sprays and use less toxic cleaners, air fresheners, polishes and waxes.
Consult labels when buying products. Maintain indoor plants that filter air and use NASA‐
developed charcoal filter/plant combination units. Store your cleaning agents and other
pollutants in a vented cleaning closet.
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E. Radon
Radon is an odorless, colorless, and tasteless gas that occurs as the result of the natural
breakdown of uranium. Radon and its decay products, called radon progeny, can attach to
water vapor, dust and smoke and be introduced into your body as you breathe. Radon gas that
is omitted out of doors quickly dissipates. Radon can migrate indoors through a number of
entry points (see Figure 4) and can accumulate and reach high levels. Experts disagree over the
level at which radon exposure becomes dangerous; however, there is no level that can be
considered entirely safe.
Figure 4 – Radon Entry Into the Home

Potential radon problems are most economically handled prior to construction. Check with a
geologist or geological map to see if your lot is located on or near Rincon Shale, a potent local
source of radon. Try to establish whether a planned home is likely to have high radon levels.
Mitigation measures are relatively simple and inexpensive if initiated prior to the pouring of the
slab. You can also reduce radon migration in your home by sealing radon entry points and by
creating slightly positive air pressure indoors. Additional information on radon is available from
the Environmental Protection Agency at http://www.epa.gov/radon/pubs/citguide.html.
Be sure to avoid gas and other petrochemical pollutants on site once your home has been
framed. To avoid introducing contaminated materials into your home, be sure that drywall and
other materials are not stored near pollutants.
A safer home can often be built with alternative products and materials, and at only a modest
increase in construction cost. By researching the options available in safe building materials and
alerting your contractor or architect to them, you can avoid commonly used materials with
adverse health effects. Once a home is built, it should be maintained with environmentally safe,
nontoxic household cleaning products.
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VII.

Energy Efficiency and Solar Energy

Today there are many cost‐effective energy conservation and renewable energy systems and
techniques that pay for themselves by way of lower or off‐set energy costs. Solar water heating
and energy‐efficient lighting are excellent examples of cost‐effective energy efficiency
measures in the home. Solar photovoltaic (PV) systems are effective, small‐scale renewable
energy systems well‐suited for residential use in Santa Barbara.
A. Energy‐Efficient Lighting
The key to cost effective lighting is 'lumens per watt’. Just as an automobile's fuel efficiency is
measured in miles per gallon, lighting efficiency is measured in terms of lumens per watt of
electricity consumed. Replacing one bulb with another that produces more lumens per watt
can provide the same amount of light for less money.
For interior lighting, try to use compact fluorescent bulbs for general lighting and quartz
halogen or LEDs (light emitting diodes) for task and accent lighting. Fluorescent lighting, about
ten times as efficient as incandescent lighting, is required by Tile 24 for many residential uses.
Modern fluorescent light bulbs do away with most of the problems commonly associated with
fluorescent lighting in the past, and often enhance the colors and appearance of a room.
Almost all new fixtures are available with compact fluorescent bulbs, and many older fixtures
can be converted at a cost that can be paid for through energy savings in one year or less. Be
aware that fixtures are also rated for efficiency and will partially determine the overall
efficiency of the lighting system.
For task and accent lighting, the quality of quartz halogen light is superior, and is roughly twice
as efficient as incandescent bulbs. LED lighting is another option that is even more energy
efficient and longer lasting than fluorescent lamps. Its downside is high initial cost, although the
cost and efficacy of LED lighting are rapidly changing for the better and are becoming more
competitive with traditional lighting options.
For exterior lighting, LED systems are great for walkways and accents. Solar‐powered exterior
lights that charge a battery for night‐time operation are a great energy‐saving feature. Flood
and spot lights should incorporate fluorescent, LED or halogen bulbs.
Check out CEC’s Get Started with Better Lighting at www.cecsb.org.
B. Energy Efficient Appliances
Energy‐conserving refrigerators, dishwashers, stoves, space and water heaters can be
purchased anywhere appliances are sold. Tankless hot water heaters or on‐demand delivery
pumps can lower energy bills significantly. Automated systems that control when appliances
are used are now widely available. These systems can reduce the total time appliances are used
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as well as control peak use. They also track monthly consumption rates and provide a quick
snapshot of energy use at any time.
For more information on conserving energy at home, check out CEC’s Get Started with Easy
Home Conservation at www.cecsb.org.
C. Solar Water Heating
Solar thermal systems consist of collectors mounted on the roof or the ground and provide
heated water for homes. Solar thermal systems can reduce electricity or gas consumption and
monthly utility bills. The solar‐heated water is plumbed into the building's hot‐water system,
reducing or eliminating the energy consumption of the standard water heater. Solar water
heating is especially effective when used to augment electric water heaters, to heat a pool or
spa, and in locations such as Santa Barbara, where fuel costs are high and sunny days are
numerous.
A solar system will not completely replace a standard water heater, which will be needed for
backup on cold, cloudy days (see Figure 5). An even better option than a standard tank water
heater for backup is a tankless unit. This system only heats the water when it is needed, and on
a cloudy day only heats the solar heated water enough to bring it to the desired temperature.
Energy savings depend on how much hot water is used and when it is used, the type of system
installed, and proper installation and maintenance of the system.
Figure 5 – Solar Hot Water System

Be sure to check building codes and permit requirements. In many cases, a solar system can
help meet Title 24 requirements for new and remodeled buildings, often making design
parameters more flexible. Talk to an architect or contractor about these options.
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Since active solar systems require proper design and installation to achieve the required levels
of efficiency, make sure all work is performed by a qualified solar contractor. There are several
in the Santa Barbara area. When selecting a contractor, request a reference list of past clients
and call a few. Try to determine if the installed systems performed up to the clients
expectations, and how well the contractor handled any additional services that were required
after the initial installation. Try to get at least two bids, and request a written warranty.
While solar hot water systems can cost five thousand dollars or more, think of it as an
investment that will pay for itself in just a few years through savings in utility costs. In addition,
the Federal Government provides a 30% tax credit which significantly reduces the initial cost.
Solar systems may also add to the home value.
D. Solar Photovoltaic Systems
Solar photovoltaic (PV) systems use solar electric panels to directly convert the sun’s energy
into electricity. PV panels are typically installed on roofs, but can also be ground mounted.
With the steady increase of electric rates year after year, photovoltaic panels become a more
economically attractive option. Net metering connects the PV system to the utility grid and runs
the electricity meter backwards when the solar panels generate more electricity than is being
consumed. This approach eliminates the need for a battery array to store solar generated
power, thus saving considerably on cost and maintenance. Typical residential PV systems have a
peak power production of 1,200 to 5,000 watts, requiring 150 to 1,000 square feet of panel
area. PV panels are typically rigid panels, but there are an increasing number of choices in
types of solar generators: generating cells integrated into roofing, windows, or other building
materials; crystalline wafers; and flexible thin film collectors are some of the more common
types.
Although prices for photovoltaic systems continue to decrease, they are still expensive and take
a number of years to defray initial costs. The best strategy for reducing the cost of a PV system
is to focus on load demand reduction. Many of the strategies discussed previously contribute to
load reduction: selecting high efficiency equipment and appliances, optimizing daylighting,
incorporating passive solar design elements, increasing the amount of insulation in the building
shell, choosing efficient lighting, radiant barriers, etc. Loads can often be reduced by half or
more, thereby cutting by half the size of the photovoltaic system needed to offset electricity
consumption. Energy efficiency first saves on up‐front PV costs and on monthly utility bills.
Both federal and state tax credits are available; a 30% federal tax credit for PV has recently
been enacted and the state continues to offer a substantial rebate. Combined, these incentives
offset about half the cost of a system. Green mortgages that increase the loan amount to offset
the cost of a solar system are also available. Another financial option, often referred to as a
power generation agreement, is a lease arrangement with fixed rates. The provider also
monitors and maintains the performance of the system.
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For more information contact Go Solar California at http://www.gosolarcalifornia.org or check
out the CEC’s Get Started with Solar brochure at www.cecsb.org.
Utilities are currently offering significant incentives for using energy‐saving devices and
construction practices in residential new construction and remodel projects. Usually, these
incentives take the form of cash payments to either the home owner or the contractor, and are
generally based on the amount of energy a particular device or building material saves. Such
incentives can make the use of energy efficient materials less expensive than their more
traditional counterparts. Check out CEC’s Get Started with Rebates and Incentives for more.
Energy conservation makes sense environmentally and financially. These measures will make it
easy to create an environmentally sound home while helping yourself to generous returns on
your investment.
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VIII. Summary
The Chinese symbol for crisis is actually comprised of two symbols: one representing danger
and one presenting opportunity. To suggest, as we have in this publication, that opportunity
can arise from the ashes of the fires epitomizes such duality.
Because the forces of nature are generally mild in our area, we tend to become complacent
about potential dangers. A wildfire reminds us of the danger of living in a drought‐plagued,
tinder‐dry community, a fact that is now clear in the minds of most Santa Barbarians. This paper
hopes to clarify the duality; to give opportunity equal time with danger and to create a new,
more hopeful context for our local fire “crises”.
Most of the homes destroyed by our wildfires were built at a time when many of the
techniques contained in this booklet were unknown. Those that were known were largely
ignored. The focus of the times was more on development than on the realities of decreasing
energy and water resources and increasing threats from pollution.
Today, in realizing that the environmental problems we cause are likely to come to roost in our
own backyards, we have a golden opportunity to correct our mistakes as nature asserts itself.
We can use the knowledge that is now available to us to rebuild and retrofit homes that are not
only more enjoyable and comfortable, but are significantly more resource‐efficient and fire‐
resistant. We encourage you to work with the green building programs that are available
locally to help you in the process.
New and retrofitted homes can serve as examples of how we can build to protect ourselves
from the changing moods of nature, and how we can build to protect the health and well being
of future generations.
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IX. Local Resources
American Institute of Architects, Santa Barbara
www.aiasb.com
American Planning Association, California Chapter
www.calapa.org/
American Society of Landscape Architects
http://www.asla.org/
Built Green Santa Barbara
www.builtgreensb.org
805‐884‐1100
California Solar Energy Industries Association
www.calseia.org/
Community Environmental Council
www.cecsb.org
805‐963‐0853
Green Building Alliance
www.gballiance.com/index.html
Santa Barbara Contractors Association
www.sbcontractors.org
805‐884‐1100
The Sustainability Project
www.sustainabilityproject.org
US Green Building Council, California Central Coast Chapter (C4)
www.usgbcc4.org
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Community Environmental Council
26 W. Anapamu St., 2nd floor
Santa Barbara, CA 93101
ph 805.963.0583 fax 805.962.9080
www.CECSB.org

