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New Jersey Energy Master Plan

Green Jobs Fact Sheet

What is a Green Job?

Green jobs involve environmentaily friendly products and services or businesses and
organizations that concern themselves with improving the environment.

How Will the Energy Master Plan Generate Green Jobs?

Meeting the 2008 New Jersey Energy Master Plan’s aggressive targets for energy efficiency,
renewable energy, demand response, and new generation will require green jobs in sectors
such as solar manufacturing, energy auditing, HVAC installation, and smart grid technology
installations as well as design, manufacture, installation, operation, and/or maintenance of new
renewable energy and energy efficiency technologies.

How Does the EMP Prepare New Jersey for ‘Green Collar’ job growth?

» Expand efforts that encourage the development of clean energy technologies by expanding
the Edison Innovation Fund to invest in innovative clean energy technologies and provide
support to business incubators that support clean energy business development.

» Develop timely and industry recognized job training programs to ensure that sufficient
numbers of New Jersey workers have the skills demanded by industry to fill the jobs that are
created from the action items in this Energy Master Plan.

» Establish the Energy Institute of New Jersey to support the basic and applied energy
research efforts at the colleges and universities in the State.

s The Department of Labor has formed an Industry Workforce Advisory Council (IWAC) to
convene senior human resources representatives from the energy sector with the State’s
agencies working on workforce development, higher education, and training programs.

How Many Green Jobs Can We Expect in NJ?7

The $33 billion of investment into the NJ energy infrastructure stemming from the 2008 EMP is
estimated to result in the creation of over 20,000 jobs between now and 2020. At peak creation,
approximately 8,300 will come from installation and construction jobs; another 7,400 in
operations and maintenance jobs and over 4,000 in ancillary jobs.

What types of green jobs will be created to achieve the EMP goals?

There are two main types of jobs included in the assumptions: One-Time, 12-month installation
jobs, including construction; and Annual (permanent) operation and maintenance jobs, including
plant maintenance, energy efficiency audits, and energy efficiency installations. These jobs
include: Solar manufacturing; Energy audit contractors; HVAC installers; Smart grid technology
installations, and many more.

Green Collar Jobs Fact Sheet Page 1



New Jersey Energy Master Plan
Electricity Fact Sheet

Where does our electricity come from today?

Based on 2004 data, New Jersey generated 72% of the electricity consumed from in-
state generation sources and imported 28%.

Nuclear power provided 47% of the in-state generation, followed by natural gas at 28%,
coal at 18%, petroleum at 2%, on-site (including combined heat and power) at 2% and
refuse at 2%.

Fossil fuel based generation accounted for 50% of the total in-state electricity
generation.

Where will our electricity come from in 2020 under the Energy Master Plan?

In 2020, New Jersey would generate 121% of the electricity it needed from in-state

generation sources.
This would allow New Jersey to export 21% of its electricity generation to other states.

Nuclear power would provide 36% of the in-state generation, followed by natural gas at
15%, coal at 15%, on-site {including combined heat and power) at 13%, wind at 13%,
biomass at 6%, solar at 2% and refuse at 1%.

Fossil fuel based generation would decrease to 43% of the State's total electricity
generation under the EMP. Combined heat and power, a more efficient form of
generation would account for 30% of the fossil fuel based generation.

How would residential and business electrical bills shift as a result of the EMP?

If the current policies were to continue, the average residential bill in 2020 would be
$1,721; the average Commercial bill would be $15,734; and the average industrial bill
would be $95,975.

Under the EMP, average residential bill in 2020 would be $1,339; the average
Commercial bill would be $9,922; and the average industrial bill would be $68,370.

Under the new energy future for New Jersey, the projected costs for residents would be

reduced by 22 percent; commercial businesses by 37 % and Industrial businesses by
29 percent.

Energy Master Plan, Electricity Fact Sheet, Page | of 1



New Jersey Energy Master Pian
Heating Fuel Fact Sheet

How do we heat our homes today?
Based on 2005 U.S. Census data, 70% of New Jersey household heat their homes with
natural gas.

The second most used heating fuel is home heating oil which accounts for 16% of the
households, followed by electric heating which is used by 11% of the homes, and
propane which accounts for approximately 2%.

Where will our home heating fuel come from in 2020 under the Energy Master Plan?

In 2020, New Jersey would continue to use natural gas and heating oil as its primary
heating fuels.

Through the EMP’s energy efficiency efforts New Jersey will reduce its natural gas
heating use by 99 trillion BTUs for all consuming sectors (residential, commercial and
industrial). Heating oil use will be reduced by 9.4 trillion BTUs.

Under the EMP, heating oil use will be further reduced by introducing a biodiesel blend
to all home heating oil sales.

A 2% biodiesel blend will be required by 2010 which will increase to 5% by 2020,
effectively reducing overall heating oil use.

How would residential and business expenditures for heating shift as a result of the

EMP?

If the current policies were to continue, the total expenditures for the residential,
commercial and industrial sectors in 2020 would be $11.57 billion.

Under the EMP, the total expenditures for the residential, commercial and industrial
sectors in 2020 would be $11.03 billion, an overall reduction of 5% from “business as

usual “ scenario.

Energy Master Plan, Electricity Fact Sheet, Page 1 of |



New Jersey Energy Master Plan

Greenhouse Gas Emissions Fact Sheet

The Global Warming Response Act (GWRA) directed that the EMP include a list of
recommended policies and measures to reduce the emission of greenhouse gases (GHG) from
the production, processing, distribution, transmission, storage, or use of energy that will
contribute to achieving 1990 GHG emission levels by 2020.

**All emission and reduction quantities, especially projections to 2020, are estimates and
therefore uncertain. Emissions reduction credits associated with exported electricity are
especially difficult to predict due to numerous variables. All GHG emission quantities are
subject to revision by the DEP as better information becomes available. **

What Has Happened and Could Happen to NJ's GHG emissions related to
electricity production and imports and heating?

» For the electricity generation and heating sectors, the total GHG emissions were 72.8 million
metric tons of CO2 equivalents (MMTCO2e) in 1990. In state generation contributed 12.4
MMTCO2e and imported generation accounted for 14.1 MMTCO2e. Heating needs
accounted for 46.3 MMTCO2e. Thus, heating was 64% of the total GHG emissions, with the
remaining 36% coming from electricity generation.

e By 2004, the GHG emissions from the electricity generation and heating sectors had
increased almost 11% to 80.6 MMTCOZ2e. Electricity generation accounted for 33.7
MMTCO2e (20.3 from instate generation and 13.4 from imports) and heating contributed
46.9 MMTCO2e. The heating sectors portion of the total GHG emissions decreased to 58%
while electricity's increased to 42%.

» Under the business as usual scenario, GHG emissions from the electricity generation and
heating sectors are projected to increase to 84 MMTCO2e (a 4% increase from 2004) in
2020. Electricity generation would account for 42.6 MMTCO2e (31.7 from instate
generation and 10.9 from imports) and heating would contribute 41.4 MMTCOZ2e. The
heating sectors portion of the total GHG emissions is expected to be 49% while electricity’s
is expected to be 51%.

What Will Our GHG Emissions Be in 2020 Under the Energy Master Plan?

o Through the EMP, GHG emissions from the electricity generation and heating sectors are
projected to decrease 33% to 56.1 MMTCO2e in 2020 compared to business as usual.
Electricity generation would account for 20.7 MMTCO2e (30.8 from instate generation with a
credit of 10.1 from exporting electricity to other states) and heating would contribute 35.4
MMTCO2e. The heating sectors portion of the total GHG emissions is expected to be 63%
while electricity’s is expected to be 37%.

Achieving the EMP goals in the electricity and heating sectors will not only reduce GHG

emissions so the GWRA limit is met, it will exceed that goal by 23% (56.1 MMTCO2e in 2020
compared to 72.8 MMYCOZ2e in 1990).

Energy Master Plan, GHG Fact Sheet, Page I of |
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Township of Woodbridge
ldeas for Green Living: Energy Conservation

1. Reel Lawn Mowers

Reel lawn mowers are an eco-friendly alternative to gas-powered
rotary models and a true boon to energy conservation. Reel lawn
mowers are muscle-powered, so there's no engine involved. Using
them not only promotes energy conservation but also clean air.

2, Cutting Back on Lawn Space

But a change in how you cut your lawn grass is not the only way to promote energy
conservation in lawn care. Depending upon a number of factors (including the climate of
your region}, you may also wish simply to cut back on the amount of space that you have
to mow.

3. Planting for Energy Conservation

But energy conservation strategies aren't limited to how you handle the lawn. Where you
locate plantings of trees and shrubs can also play a role in energy conservation. The
following resource contains some ideas for green living that subscribe to the mantra,
"location, location, location™:

Ideas for Green Living: Water Conservation

As we saw above, reducing lawn space can promote energy
conservation. The premise is simple enough: less lawn means
less mowing, and -- unless you're using a reel mower -- less
mowing means reduced use of a power source. But reducing
lawn space can also promote water conservation. Lawns
require more watering than planting beds. In watering planting
beds comprised of individual plants, you can target the
watering better (using drip irrigation, for instance), thereby
promoting water conservation.

And speaking of irrigation, it is a common misconception that automatic irrigation
systems are wasteful. On the contrary: if used properly, automatic irrigation systems can
promote water conservation.



Ideas for Green Living: Environmental Pollution
Reducing Chemical Herbicides

One way to reduce usage of chemical herbicides (and thereby reduce environmental
pollution) is to take a pro-active approach. Instead of waiting for weeds to arrive and then
engaging them in battle, why not take preventive measures?

It was the great American philosopher, Ralph Waldo Emerson who famously scribed,
"What is a weed? A weed is a plant whose virtues have not yet been discovered." Indeed,
another chemical-free approach to weed control is simply to control what may be your
own irrational intolerance toward weeds. Taking a cue from Emerson, you may wish to
re-evaluate the weeds in your yard, seeing if perhaps you can discover an overlooked
"virtue" here or there. Virtue is a very personal matter, so only you can decide. But I will
tell you this much: some "weeds" have the virtue of being edible!

Reducing Chemical Pesticides

But the use of chemical herbicides is not the only culprit responsible for environmental
pollution in landscaping. Our wars against garden pests {(whether insects, rodents or
others) have been fought just as fiercely as our weed wars, and we've pulled out all the
stops. But to reduce environmental pollution, consider alternatives to chemical pesticides.

Reconsider the types of plants you wish to grow on your landscape. Effective deer
control, for instance, can begin with selecting plants that aren't especially appealing to
deer. Some great garden and lawn plants that are deer resistant are Bee Balm, River
Birch, and Bishop's Weed. Another intriguing alternative that won't contribute even a
smidgen to environmental pollution is something called "companion planting.”

Bew Balm River Bireh Bishop s Weed



Reducing Chemical Fertilizers

Chemical fertilizers round out the "big 3" of environmental pollutants in landscaping.
Fortunately, it's very simple for homeowners to switch to a natural approach when it
comes to providing the landscape with nutrients.

For instance, did you know that you can be mowing your lawn and fertilizing your lawn
simultaneously? Well, you can, at least if you use mulching mowers. With mulching
mowers, you can let the grass clippings fall where they may, acting as an organic
fertilizer.

If you do not own a mulching mower, all is not lost. In your case, you can compost your
grass clippings. But don't stop there. Get into the habit of composting as much as you
possibly can. Composting is a terrific way to reduce environmental pollution. You'll also
be reducing the amount of unnecessary material being transported into landfills.

Note that compost holds many virtues beyond its ability to fertilize the plants in your
yard. Compost also helps with aeration in soil, as well as helping soil retain water better -
- so that you won't have to water as much. Got a soil that's too clayey? Add compost: it
will help clayey soil drain faster. Got a soil that's too sandy? Add compost: it will help
sandy soil retain water longer.

Successful composting depends on the proper mix of "green"
material and "brown" material. The former provides nitrogen,
the latter carbon. With proper air circulation and moisture in
your compost bin, a mix of two parts green to one part brown
should decompose fairly quickly.

There's a ready supply of both green and brown materials in
B MR the average household. Kitchen scraps such as orange and
f‘:ﬂﬂ-“t—:M{t > 1 banana peels, for instance, would be considered "green," while
fallen leaves would be "brown." So you can use the leaves you rake in autumn for
compost, as well as for mulch.

A Final Tip

Visualize yourself at the local nursery, buying annual plants. You load them in the car,
drive home and plant them. What's left behind after planting? All those blasted plastic
flats and pots, right? And since annuals last only one year, you'll have the same sort of
waste to deal with next year, too, if you stick with annual flowers. One solution is to
switch to perennial flowers. Some perennials last many years. In some cases, they even
spread readily, giving you new plants for free.

http://landscaping.about.com/od/introductoryarticles/a/green_living 2.htm



Township of Woodbridge

7 Cheap and Green Landscaping Tips

1. Composting

A lot has been written about the dangers of pesticides
and chemical fertilizers leaching into water supplies but
many people also get sick from the airborne dust and
spray from these compounds. The first real alarm went
oft when Rachel Carson wrote “The Silent Spring™ and
this led to the ban of DDT pesticide from commercial
crops.

There are many environmentally-friendly products on
the market for fertilizing but anything that comes in a
bag will cost money. Composting, however, costs
nothing and can rid you yard of leaves, vegetable matter
and grass clippings. By simply following a Composter bins are an excellent way to reduce
composting plan you can let the microorganism’s waste and create nutrient-rich fertilizer
bacteria and worms make your fertilizer for you.

2. Inexpensive Perennials

Every spring there is a multitude of sales of
perennials in church halls and in flea markets. These
come from all over the spectrum of plant life and
have be grown from clippings and rooted. As well,
they are extremely cheap. This is a great way to
include some amazing color and variety to your
garden without spending big nursery dollars.

3. Start Your Flowers and Tomatoes
Again, nurseries charge you for sticking seeds into a pot and adding water. Do it yourself.

Buy the seeds and get them ready to go out after the last frost. By then they will be
almost ready to bloom.

4, Keep your Pots

When you do feel the need to buy potted flowers keep the little plastic or peat pots they
come in for next year's crop of flowers.



5. Natural Plants

In an effort to save water many homeowners are looking at the wild plant life that was
around thousands of years before the settlers brought in their own varieties. Grasses and
plants like wild onion have a subtle color of their own and will fit in perfectly with the
rest of the yard. Look around and speak with a garden curator about where to find these
gems.

6. Bird Houses, Bat Houses and Feeders

If you want to lounge on your patio at night but don't want to be
mosquito food you can go out and buy a propane-powered
mosquito killer for a hundred dollars or more and keep filling the
tank with expensive propane. Or you can attract birds.

Sparrows and other varieties love snacking on caterpillars and
other insects that would make a meal of your plants. In addition,
good bugs like ladybugs feed on aphids and other small insects
which harm plants. They re so good at what they do that The
Mall of America in Bloomington, Minnesota, releases thousands
of them into its indoor gardens for pest control.

A mature swallow eats its weight in insects a day while bats will eat as many of these
bloodsuckers, plus moths and beetles. You can purchase these domiciles for around $20
or build your own out of materials from around the home. The internet has dozens of bird
and bat house building plans.

7. Rain Cistern

Many homeowners watch every rainfall without thinking
about the availability of free water for their garden long after
the rains have stopped. This is especially true in areas where
water is at a premium and water for gardens becomes scarce
in hottest months.

Here is an amazing statistic: A 1-inch level of rainfall on
1,000 square feet of roof with eaves and a downspout
produces 600 gallons of water. With a rain cistern system
you can get free water for the whole season. And if you can
get rain barrels and more containers for cheap from a flea
market or free from other sources you are ahead of the game. L
But even buying them will save you money in the first year, money that would have been
spent buying water from the utility company.

http://www handyamerican.com/articles-cheap-landscaping-tips.asp



Township of Woodbridge
Rain Garden ldeas

Rain gardening is a little-known
planting technique that allows
homeowners to collect rainwater
runoff into a landscaped area rather
than allowing the water to escape--
unfiltered and unused---into a storm
drain. Rain gardens are not ponds;
they are not intended to hold water
but rather to capture, filter and return
it safely and gently to the
environment. Rain gardens reduce
highly concentrated nutrients and silt
normally found in storm water and
control erosive action.

Rain Gardens are best located next to or near a storm
Where To Put A Rain Garden water drainage pipe

1) Your rain garden should be no less than 10 feet from your house to avoid seepage
into your home's foundation. Don't choose a location where water already pools---
instead, select an area with a gentle slope to catch water from the downspout. A
successful rain garden will eliminate standing water spots by distributing water more
efficiently. Select a location that receives all-day sun, and do not site your garden
over your septic tank.

Size

2) Any size rain garden helps, but the larger the garden, the more plant varieties you will

be able to incorporate. Typically, home rain gardens are between 100 and 300 square
feet. Depth should be anywhere between 4 and 8 inches deep. Too deep and the water
will sit too long; too shallow and the water will run out too quickly. The Minnesota
Pollution Control Agency provides extensive tables to determine the proper size and
depth for your final design.

Soils

3) Always begin with a soil test, Your county agricultural extension office can help you

determine the pH level of your soil and other considerations. These agencies can tell
you the best way to improve your seil to improve drainage, increase absorption and
reduce compaction. Based on your findings, you may need to add topsoil, sand or
compost to achieve the best results.



Plants

4) Start with small, healthy plants. Younger
plants will acclimate more quickly and
often outgrow larger plants placed at the
same time, The best filtration is provided
by plants with deep, fibrous roots. Native
plants are always the best choice, but
noninvasive cultivars can provide
interest. For easy care, choose perennials,
shrubs and trees. Annuals can be used for
color, but they don't provide a great deal
of filtration and will increase your

maintenance time.
Choose native plants for your rain garden fo maximize

. . water filtration, reduce cost, and promote wildlife
A rain garden can provide shelter and A P ‘ 4

food for wildlife. The native plant

species that thrive in local rain gardens attract a variety of beneficial insects and
birds. Monarda fistulosa and Monarda didyma are popular choices for rain gardens--
their purplish-pink flowers draw bees and butterflies. Asclepias incarnata (swamp
milkweed) is a magnet for monarch butterflies and hummingbirds. The bright red
berries of Ilex verticillata (Winterberry holly) provide cover and food for songbirds.

Maintenance

5) Rain garden maintenance is no different than any other garden. You will need to
remove weeds and prune back perennials at the end of the season. Every year, light
mulch can be used to keep weeds in check. During the first two years, your garden
will need regular watering. After plants are established, watering may be unnecessary
unless drought is severe. Do not use fertilizers on your rain garden. Fertilizers will
stimulate weed growth. Instead, add a light layer of compost in the spring.

http://www.echow.com/about 5212145 rain-garden-ideas.html
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Township of Woodbridge

Recycling Tips for Your Home or Business

1.

First things first, a little R & R & R
The aphorism is so tired it almost
might seem like “reduce, reuse.
recycle™ should go without saying. But
in fact, most of us have only really
heard the last third of the phrase, and
they're ranked in order of importance.
Reducing the amount that we
consume, and shifting our
consumption to well-designed
products and services, is the first step.
Finding constructive uses for “waste™
materials is next. And tossing it in the
blue bin is last. (The garbage can is not on the list, for good reason.) Through a
balance of these three principals you can easily see your landfill-destined waste
dwindle fast. A good example of recycling is setting your empty water bottles in
the bin on the curb. But by using a water filter and reusable container you can
reduce or completely eliminate your need for disposable plastic bottles.

Know what you can and can't recycle

Read up on the recycling rules for your area and make sure you don't send
anything in that can't be processed. Each city has its own specifics, so try to
follow those guidelines as best you can.

Buy recycled

The essence of recycling is the cyclical movement of materials through the
system, eliminating waste and the need to extract more virgin materials.
Supporting recycling means feeding this loop by not only recycling, but also
supporting recycled products. We can now find high recycled content in
everything from printer paper to office chairs.

Encourage an artist

if you know someone interested in making art from recycled materials, offer to
provide supplies. Many school children need items like paper towel tubes for art
projects. Older artists use everything from rubber bands to oven doors. If you
know someone who teaches art classes, suggest that an emphasis be put on
making art from trash. While you're at it, remind them to use recycled paper and
biodegradable, earth-friendly glues, paints, and pencils whenever possible. See
below for inspiration and groups that connect artists and students with useful
“trash.”



Recycle your water

If you're a homeowner, consider rearranging your plumbing so that rainwater or
wastewater from your shower and tub is used to flush your toilet. If you have a
garden, water it with leftover bathwater or dishwashing water (as long as you use
a biodegradable soap). For more on water recycling see How to Go Green: Water.

Recycle your greenery

William McDonough and Michael Braungart, authors of the groundbreaking
Cradle to Cradle, envision so-called “waste™ divided into two categories:
technical nutrients and biological nutrients. Biological nutrients are those that, at
the end of their useful life, can safely and readily decompose and return to the
soil. Composting is one of the simplest and most effective recycling methods.
Both your garden cuttings and your green kitchen waste can go into an outdoor or
indoor composter (with or without entertaining a population of worms). If you
don't have a garden yourself, find neighbors or a community garden that can make
use of your soil. Composting food scraps will mean your regular kitchen
wastebasket fills up more slowly and also won’t smell. Hotter, more active
compost heaps can also consume tougher stuff like newspaper and paper napkins.
After Christmas, many cities also have programs for turning your tree into mulch.

Recycle your robots

Electronics recycling is becoming more common in many urban areas, battery
recycling is ubiquitous (rechargeable batteries are ecologically sounder, but even
they wear out after a while), and there are a number of non-profit organizations
that will take computer parts and turn them into working computers for others.
Companies like Ebay have also developed programs to help your electronics find
new homes. Other groups will gladly recycle your cell phone or give it to a senior
citizen, as even without a contract it can still make emergency calls. If you have a
major appliance that doesn't work and you'd rather replace it than try to fix it,
offer it to local repair shops, trade schools, or hobbyists to tinker with. Many
cities now offer hazardous waste recycling days when they will take not only
hazardous waste, but electronics.

Anticipate recycling

In addition to buying recycled goods, keep a keen eye out for recyclable goods.
Whenever you purchase something packaged, think about how you can reuse the
packaging, return it to a shipping store for reuse, or try to otherwise recycle it. If
you get something likely to run down or wear out over time, such as an electronic
component, give preference to the model that can be easily upgraded or
cannibalized for parts so that you don't have to junk the whole thing if one part
breaks. Products that are impossibly fused together are often called “monstrous
hybrids™ and are, while ofien cheaper up front, frequently unfixable and
unrecyclable.

If you don’t love something, let it go
Lots of charities welcome your donations. Groups like Freecycle and Recycler's
Exchange exist to help you get rid of useful objects that you just don't want to



make use of. If you're in a Craigslist city, make use of the "free stuff” section.
Give away clothes that don't fit, the boxes you used in your last house move, or
scented soaps that don't appeal to your sensibilities. Make it a rule in your house
that nothing useable goes in the trash until you've given the community a fair shot
at it.

10. Become a waste-stream analyst
To better understand the kind of materials that enter and leave your home, office,
or school, consider conducting a waste audit. Set a span of time like a week or a
month, and separate your waste categories. Weigh the different kinds of material
flows that go out the door (landfill waste, organic compost, aluminum, recyclable
plastic. reusable material. etc.). Design a “material recovery™ program that
minimizes the amount going to the landfill. This is a great exercise to do with kids
but can be very convincing to corporate higher-ups, too, especially since most
companies pay to have their trash hauled away and can get money for recycled
paper, containers, toner cartridges, corrugated cardboard, and such.

http://planetgreen.discovery.com/go-green/recycling/top-recycling-tips.html



Compact Fluorescent Light Bulbs : ENERGY STAR
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ENERGY STAR

(Are you a partner? For Partners)

An ENERGY STAR qualified compact fluorescent light bulb (CFL) will save about $30
over its lifetime and pay for itself in about 6 months. It uses 75 percent less energy and lasts
about 10 times longer than an incandescent bulb.

77

1 Buyers Guide
; Learn about color, bulb types, what works where — and where to go when
g you’re ready to buy.

b

- . How CFLs Work

{ Find out how CFLs work, how to get the most from your bulbs and more.
2
v

CFL Savings Facts and Figures

Recycling & Mercury

what to do if a CFL breaks.

It every Amerlcan home replaced Just one
light bulb with an ENERGY STAR qualified
bulb, we vwould save enough energy to light
more then 3 millon homes for & year, more
than $500 millon in annual energy costs,
and prevent greenhouse gases equivalent _
lo the emisslons of more than 800,000 cers. A ﬂ
o

1o QD)

FIND A PRODUCT

Basic Search | Advanced

FIND A STORE e

http://www.energystar.gov/index.cfm?c=cfls.pr_cfls

Page 1 of 3

2 Compact Fluorescent Light Bulbs for consumers

aj

Find out the real environmental costs of using — or not using — CFLs. Learn about disposal options and
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How much insulation should you install? Typical framed homes now being built
in California's Central Valley must meet insulation requirements of R-38
insulation in ceilings and R-19 for walls and floors.

Weather-strip and insulate your attic hatch or door to prevent warm air from
escaping out the top of your house,

Seal holes in the attic that lead down into the house, such as open wall tops and
duct, plumbing, or electrical runs. Any hole that leads from a basement or
crawlspace to an attic is a big energy waster. Cover and seal them with spray
foam and rigid foam board if necessary.

Check Your Heating System

1.

2.

Get a routine maintenance and inspection of your heating system each autumn to
make sure it is in good working order.

Replace your heater's air filter monthly. Your heating system will work less hard,
use less energy and last longer as a result. Most homeowners can replace filters
and do such simple tasks as cleaning and removing dust from vents or along
baseboard heaters.

If your heating system is old, you might consider updating it. A pre-1977 gas
furnace is probably 50 percent to 60 percent efficient today. That means only half
of the fuel used by the furnace actually reaches your home as heat. Modemn gas
furnaces, on the other hand, achieve efficiency ratings as high as 97 percent. By
replacing an old heating system with one of the most efficient models, you can cut
your natural gas use nearly in half

Use your set-back thermostat. California houses built today must have them. If
you have an older home, consider installing one. A set-back thermostat allows
you to automatically turn down the heat when you're away at work or when you're
sleeping at night, and then boost the temperature to a comfortable level when you
need it. Remember - it takes less energy to warm a cool home than to maintain a
warm temperature all day long. Properly using your set-back thermostat could cut
your heating costs from 20 to 75 percent.

Reverse the switch on your ceiling fans so they blow upward, toward the ceiling.
Ceiling fans are a great idea in the summer, when air blowing downward can
improve circulation and make a room feel four degrees cooler. A cooling draft is a
poor idea when it's cold, however. By reversing the fan's direction, the blades
move air upward in winter. This is especially valuable in high ceiling rooms,
where heat that naturally rises is forced back down into the room.

Make sure all hearing vents are opened and unblocked by furniture or other items.
This will ensure that the air is evenly distributed through the home.,

Change a Light Bulb

1.

Lighting our homes can represent 20 percent of home electricity bills and is one
of the easiest places to start saving energy. If every household changed a light to



an ENERGY STAR® one, together we'd save enough energy to light 7 million
homes and reduce greenhouse gas emissions equivalent to that of 1 million cars.

http://www.consumerenergycenter.org/tips/winterize.html



Township of Woodbridge

Consumer Driving Tips

Purchase Fuel Wisely - Save up to 20%

1.

Use the Right Grade of Gasoline / Don't
Top Off: Most cars run fine on regular.
Check your vehicle owner's manual to find
out what's right for your car. Don't "top off”
at the pump and make sure your fuel fill cap
is on tight and working right. Regular grade
fuel cost about 20-cents per gallon less than
premium grade.

Look for the Best Price / Limit Purchases
When Prices are High: Today's gasoline
provides very similar engine performance
(although some brands have different "
gasoline blends that provide other benefits), so choose stations in your area with
the lowest prices. Fuel prices can vary 10% within a few blocks. Avoid filling the
tank during high-price periods.

Alter Travel Practices - Save up to 30%

3. Use Carpooling / Public Transit / Non-Motorized Options: Ride the bus, carpool,

bicycle or walk instead of driving alone. Sharing a ride to work with a friend or
two effectively doubles your fuel economy for the trip and may allow you to use
the diamond lane.

Take Advantage of Telecommuting / Telecommunications Technology: Many
employers offer telecommuting as an option. Use the computer and telephone to
replace vehicle trips for business, shopping and services when possible.

Drive More Efficiently - Save up to 20%

5. Don't Drive Aggressively / Drive at the Speed Limit: Avoid aggressive driving

and aggressive starts. All vehicles lose fuel economy at speeds above 55 mph.
Driving 65 instead of 75 mph reduces fuel cost 13%. Driving 55 would save 25%.
Reduce Air Conditioner Use / Close Windows: Using the air conditioner increases
fuel cost from 13% up to 21%. If it's cool enough, use the flow-through
ventilation instead of rolling down the windows or using the AC.

Eliminate Extra Wind Resistance and Weight: Using a loaded roof rack increases
fuel consumption. Carry the load inside your vehicle if you can. Removing
unnecessary weight is better still.

Minimize Vehicle Idling: Today's vehicles are designed to warm up fast. Avoid
idling when you can; idling is 0 miles per gallon.



Improve the Efficiency of the Vehicle You Drive - save up to 50%

9. Maintain Vehicle Efficiency: Regular maintenance as prescribed by the vehicle
owner's manual will help your vehicle achieve its best fuel economy. Some
overlooked maintenance items, such as a dirty air filter and under-inflated tires,
can increase your fuel cost up to 13%. When replacing your tires, replace them
with the same make and model as the tires that were on your vehicle when it was
new.

10. Drive or Purchase a Fuel-Efficient Vehicle: Drive your most fuel-efficient vehicle
whenever possible. When purchasing, consider the most fuel efficient vehicle and
save up to 50%. Consider a hybrid-electric, a diesel vehicle, or even a motorcycle.
The next best option is to purchase the most fuel efficient vehicle within the class

of vehicles you are considering.

http://www_consumerenergycenter.org/transportation/consumer_tips/index.html
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Hints for Household Water Conservation

Susan E. Lance-Scibilia, Former Program Associate in Water Qualiny

ew Jersey has abundant water resources

—s0 why worry about saving water?

Aside from periodic droughts, the sim-
plest answer is that conserving water saves
money. 1f you depend on your own well and
septic system, conserving water can extend the
life of your system and delay the need for repair.
[fyou live in an area serviced by a municipal water
system. the less water you use, the smaller your
bill. Conserving walter can also reduce your
energy bill by reducing water heating costs. Con-
serving water can also reduce the amount of
wastewater that enters sewage treatment plants
thereby increasing its capacity and useful life.

How is Water Used Around Your
Home?

Do you know how much water you use every day?
Do you use 25, 50 or 100 gallons a day? Most
people use approximately 50-75 gallons of water
indoors everyday, with up to 75% of that used in the
bathroom. Qlder, five-gallons per-flush toilets use
the most water in your home, accounting for 40%
of all water used indoors, per person, per day.
Bathing (showers, baths. brushing your tecth,
shaving) uses about 30% of the water in your home.
[.aundry and dishwashing account for most of the
rest of your indoor water usage.

How Can You Conserve Water in
Your Home?

Conserving water is simple, and by following
these suggestions, you can reduce home water

ot SOl
%
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use by 10-40% without spending much meney or
being inconvenienced. Since most of your indoor 10.5

v' Toilet dams can reduce the amount of water

flowing out of your toilet by 35%. You can also
use « plastic milk carton weighted with rocks and
filled with water and placed in the tank for the
same effect. Never use a brick to displace water
in your tank, as it can deteriorate and clog your
pipes. Always leave enough waler in the iank so
it will function properly. You will need to experi-
ment with your system (o find the best setup.

Low-flush toilets are now required for new con-
struction in New Jersey. These toilets use 1.6
gallons per flush, compared with older toilets that use
3.5-7 gallons per flush. Replace your older. water-
wasting toilets with the newer more efficient units.

A low-flow showerhead can reduce your shower
water use by 20-60% and reduce your energy bill
by $20-350 per year. These showerheads are
required for new construction in New Jersey and
reduce the amount of water flowing through the
shower to 2.5 gallons per minute (regular
showerhead use up to 10 gallons per minute).
Low-flow showerheads quickly pay for them-
selves in water savings.

Faucet aerators restrict the amount of water going
through your faucet by up lo 60%., but add air
bubbles so the flow of water appears the same.
Install these on all the faucets in your home to reduce
water flow to a rate of 2.2 gallons per minute.

Tob STATE UNIVERSITY OF NEw JERSEY
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v Leaky fixtures can waste thousands of pallons of
water a year and account for 5-10% of all residential
walter consumption. A leaky faucet can waste as
much as 20 gallons a day (7,000 gallons per year!),
while a leaking toilet can waste hundreds of gallons of
water aday! To find out if your toilet leaks, put a few
drops of food coloring in the tank.
flushing, color appears in the bowl, you have a leak
that needs repair. Repairing a leaky faucet or toilet
can be as simple and inexpensive as replacing a
washer or a toilet flapper valve. Remember, your
faucets and toilets need routine maintenance too!

If, without

tioned.

Water saving tips for around your home.

Look in the yellow pages of your phone book for
plumbers, or visit plumbing supply/home stores to
purchase any of the water conservation devices men-

The Best Water Saving Device is...

Your hands! Use them to turn off faucets, repair
leaks, install low-flow fixtures, and in many other
ways to reduce the amount of water you waste. So
practice water conservation around your home—
it's great for the environment and your pocketbook!

ltem Normal Practice Cunservation Practice Water Saving Tips
Taoilet 3.5-7 pallons per flush. 1.6 gallans per Mush, Fewer flushes. Don't use toilet
as a trash receptacle.
15-36 pallons, Use a low -flow shower- Shorten showers. Install a
. BathiShowers head rated at 2.5 gallons low-flow showerhead. Tumn off
i per minule, water in shower while soaping up.
Use less water for baths.
i Tap running 2-20 pallons Use a faucet aerator Tum off tap while brushing
; Bnthr'uuj:_n per activity. rated at 2.2 gallons per teeth. Fill basin for washing
| rminute. Tum tap off. orshaving. Install a fiucel aerator.
; Fillbasin (| gallon).
: Clothes 38-60gallons cycle. 18-25 gallons‘cycle. Waslh only full loads.Use
Washer the lowest water level setting
pussible.
Anfomafic 12-17 gallons cycle. 7-9 gallons/cycle. Wash only full loads. Use the
. Dishwasher short cycle.
Tap running. Turn tap off. Fill basin. Fill sink to wash and rinse
5-20 gallons. per activity. 2 gallons, dishes. Wash fruits and
vegetables in a bowl. Avoid
Kitchen Sink thawing food under the tap.
Install a faucet aerator. Com
post your garbage rather than
using the garbage disposal.
Adapted From:

“How to Conserve Water in Your Home and Yard,” Comell Cooperative Extension Fact Sheet 55-3,
“Water Conservation In and Around the Home,” Alyson Me¢Cann and Thomas Husband, University of Rhode Island, 1991
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Township of Woodbridge

Water Conservation Tips

« Install water conserving showerheads and faucet -r
aerators in the bathroom and kitchen (available at
most home improvement stores as well as some
supermarkets).

» Tum off faucets when not in use, such as brushing
your teeth or washing the dishes;

¢ Run washing machines and dishwashers only when
they are full.

¢ Use a broom to sweep the sidewalk, rather than a
hose.

e Water lawns only as needed. In New Jersey, usually
one inch of water per week is all that is needed to
maintain a healthy lawn. Irrigation timers should be set to water in the early
morning {(before 1¢ am) and should be turned off during and after rainfall.

» Water lawns (and outdoor plants} in the early morning hours (before 10 am) for
shorter, more frequent periods to allow time for the soil to absorb the water and
enable roots to grow deep, while avoiding rot and encouraging drought tolerance;

e Use mulch and native plants to conserve water in the garden.

« Use a rain barrel to capture water from a downspout to use later for watering
gardens and plants.

+ Use soaker hoses or drip irrigation to water trees, gardens and flower beds.

http://www.njdrought.org/ideas.html]



Township of Woodbridge

Outdoor Water Conservation Tips

« Visually inspect your sprinkler
system once a month during
daylight hours. Check and fix any
tilted, clogged or broken heads.
Although watering at night is
recommended, you won't notice
problems with your system unless
you see it in operation.

s Avoid watering your landscape
during the hottest hours of the day
(10 am until 6 pm) to minimize evaporation,

» Water your landscape in cycles by reducing the number of minutes on your timer
and using multiple start times spaced one hour apart. This allows the water to
soak into the soil and avoids runoff.

» Water your lawn only when it needs it. If you leave footprints on the grass, it is
usually time to water.

» Tumn your sprinkler system off during or after a rainstorm and leave it off until the
plants need to be watered again.

« Consider installing an automatic rain shutoff device on your sprinkler system.

« Install drip irrigation systems for trees, shrubs and flowers.

» Check your sprinkler valves for leaks when checking all your heads.

e Avoid watering your lawn on windy days.

e Try to add more days between watering. Allowing your lawn to dry out between
watering creates deeper roots and allows you to water deeper and less often.

» Place arain gauge in your backyard to monitor rainfall and irrigation.

¢ Set the kitchen timer when you water by hose.

» Test soil moisture with a soil probe or screwdriver before you water. If the soil is
moist, don’t water!

« Watch out for broken sprinklers, open hydrants, broken pipes and any other
significant water losses in your community. Be sure to notify the property owner
or the water district of the problem.

« Make sure the water coming out of your sprinklers is not misting and drifting
away in the wind. This is usually caused by too high of pressure—if necessary,
install a pressure reducer on your sprinkler line.

* Tum back your automatic timers in the spring and fall. Water only once or twice a
week during the spring and fall.

http://www.conservewater.utah. gov/Tips/TipsList.asp?n=Landscape&ID=4&d=Conserve
%20in%20Y our%20Landscape



Township of Woodbridee

Indoor Water Conservation Tips

Kitchen

« If you wash dishes by hand, fill one half of the sink with soapy water and the
other with clean water instead of letting the water run.

« Place a pitcher of water in the refrigerator instead of letting the tap run to get a
cool drink.

« Water your houseplants with water saved from washing your fruits and
vegetables, waiting for the water to warm up, or even when you clean your fish
tank!

» Select one glass to use for drinking each day. If you do this, your dishwasher will
take longer to fill up and it will not need to be run as frequently.

o Thaw foods in the refrigerator or in a bowl of hot water instead of using running
water.

« Let your pots and pans soak instead of letting the water run while you clean them.

« Purchase an instant water heater for your kitchen sink so you don’t waste water
while it heats up.

e Scrape the food on your dishes into the garbage instead of using water to rinse it
down the disposal.

Bathroom

« Switch to an ultra low-flow showerhead. This could save you as much as 2.5
gallons every minute you shower.

o Take shorter showers—try to keep it less than 5 minutes.

» Install ultra-low-flush toilets or place a plastic bottle
filled with water or sand in your toilet tank to reduce the
amount of water used in each flush.

» Put dye tablets or food coloring in your toilet tank and
wait to see if the color appears in the bowl (without
flushing). If it does, you have a leak!

e Check to assure that your toilet's flapper valve doesn’t
stay open after flushing. @

e  When taking a bath, start filling the tub with the drain
already plugged instead of waiting first for the water to
get warm. Adjust the temperature as the tub begins to fill. .

« Turn the faucet off while you shave, brush your teeth and lather up your hands.

« Don’t use the toilet as a garbage can. Place a trash can next to the toilet and use it
instead.

» Buy an electric razor or fill the sink with a little water to rinse your razor, instead
of rinsing in running water.

» Take a short shower instead of a bath. While a five minute shower uses 12 to 25
gallons, a full tub requires about 70 gallons.




Indoors

» Perform an annual maintenance check on your evaporative (swamp) cooler.
Check for and fix any leaks you find.

¢ Wash only full loads in your washing machine, or adjust the water level to reflect
the size of the load.

» Pay attention to your water bill and become familiar with your water meter—use
them to track your water use and detect leaks,

» Purchase appliances that offer water- and energy-efficient cycle options.

e Fix leaky plumbing fixtures, faucets and appliances in the house.

¢ Show children how to turn off the faucets completely after each use.

+ Locate your master water shut-off valve so that water can be saved if a pipe
bursts.

http://www.conservewater.utah.gov/Tips/
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Foreword

We want to give you the latest infor-
mation on warter-efficient plumbing
fixtures and appliances for home
water conservation. We will give you
a glimpse ac this equipment and il-
lustrate how important conservation
is in reducing water and energy use
and wasteflows to sewage treatment
plants and septic systems. Household
water and energy conservation are
inescapably linked: by saving water
we preserve the energy needed to

get it into our homes and treat it. By
reducing our use of hot water we wiil
save even more: the energy consumed
in heating water ranks second behind
that used for home heating and cool-
ing. Energy conservation also helps
alleviate major environmental prob-
lems such as global warming and acid
rain. Although we use water more
efficiently then we did a few years
ago, much more can be done. This
publication details water conservation
methods chat require little effort while

producing significant results.

i e ————]
Household Water

Conservation
Water, Water, Everywhere?

Pennsylvania has many water re-
sources. In an average year, about

34 trillion gallons of precipitation
falls on the state. Much of this water
flows through 56,000 miles of surface
streams and thousands of ponds,
lakes, and reservoirs. At any given
moment, approximately 47 trillion
gallons of water are stored beneath
the surface as groundwater. It’s easy
to see why Pennsylvania is referred to
as a “water-rich” state. As a result, we
have become accustomed to adequate
supplies for all uses. For most of us,
water is never more than a few steps
away. We only need to open a fau-
cer, press a button, or turn a cap to
quench our thirst.

Water Use In Pennsylvania

In 1993, approximately 9,610 million
gallons per day (MGD) of water were
withdrawn in Pennsylvania (Table 1).
Over half of it was used 1o cool ther-
moelectric power generators. Other
major water users were industrial and
domestic acrivities.

The values in Table 1 include the
total amount of water withdrawn

for a particular purpose. Included in
this tortal are both consumptive and
nan-mnmmpﬁw water uses. Non-
consumptive use involves the with-
drawal, use, and subsequent return of
the water with little or no change in
quantity. Consumprive use includes
activities that evaporate water. These
losses are relatively small around the
home (usually less than 10 percent),
but nearly all of the water used for
irrigacion is consumptive.

Table 1: Total water withdrawals and
consumptive water use in Pennsylvania
in 1995 (Data Source: Ludlow, R.A. and
W.A. Gast. 2000. Estimated water with-
drawals and use in Pennsylvania. U.S.
Geological Survey Fact Sheet 174-99,
Washington, D.C.). Values are given in
million gallons per day (MGD),

Water Use  Gonsumptive

Purpose {MGD) Use (MGD)
Thermoeteclric 5,930 239

Industrial 1,870 158

Domeslic 740 74
Commercial 247 1.5

Mining 182 14

Livestock 55.3 41

Irrlgation 15.9 15.9

Domestic warter consumption has
changed dramatically in Pennsylvania
during the last 100 years. In 1900,
only 5 million people lived in the state
and each used about 5 gallons each day
{25 MGD). By 1995, there were over
12 million residents, each using about
62 gallons per day (740 MGD). While
long-term consumption has increased
significantly, we have made progress in
conserving water in the United Stares
(Figure 1). The advances made through
improved water-use efficiency show the
potential conservation possible with
continuous effort.

In 1900, cuthouses were widely used
and people only consumed about 5
gallons of water per day.




Figure 1: Trends in population and water withdrawals in the United States from 1950 to
2000 {Data Source: Hutson, et al. Estimated use of water in the United States in 2000.
U.S. Geological Survey Circular 1268, Washington, D.C.).
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Water-use habits have changed
dramarically since the early 1900s.
Average water use by each Pennsylva-
nian has decreased slightly from 1985,
when it was estimated to be abour 65
gallons per person per day. Popula-
tion shifted at that time, moving from
urban centers to suburban and rural
areas. These changes are adding pres-
sure on water sources in some parts of

the state while reducing use in others.

Sufficient quantities of high-quality
water require a large investment in
equipment, pipes, and storage facili-
ties. A recent report by the General
Accounting Office indicates that com-
munities could save hundreds of mil-
lions of dollars on water and sewage

facilities through water conservation.

Most water removes wastes. Wash-
ing clothes, dishes, and ourselves and
flushing the toilet account for most
water consumption in homes. Drink-
ing and cooking are insignificant
compared to the amount we use for
waste removal. Table 2 details typical

domestic use.

[ Population, milllons

Table 2: Average domestic water use in
the United States (Data Source Adapted
from Mavyer, et al. Residential end uses
of water. 1999. American Water Works
Association Research Foundation.).

Plumbing fixiure or Use (Gal per
appliance person per day)
Toilet 18.5

Clothes washer 15.0

Shower 1.6

Faucets 10.9

Leaks 8.5

Other 1.6

Bath 1.2
Dishwasher 1.0

Total 69.3

Toilets urilize the most water; how-
ever, this use is much lower than it
was before the advent of the low-flush
(1.6 gal/fush) toiler. Washing clothes
consumes the second largest amount
of water.

After this warer has been used, it
becomes wastewarer and drains to a
sewer line. These lines run under the

Strects to sewage trrearment plams.

Wastewater usually fows in these

pipes by gravity, and they are called
graviry sewers, In older rowns, storm
drains are connected to this system
so that rainwater also travels wo the
sewage treatment plant. Newer col-
lection systems separate storm water
into srorm sewers and wastewater into

sanitary sewers to avoid this problem.

At the sewage treatmen plant, the
wasrewater is creared. This process
includes removing nutriencs. This

high-level treatment is quite costly.

Seprtic tanks are also widely used. A
sepric tank is a concrete tank that
wasres from an individual home flow
into. In it, solids settle to the bottom
and bacteria begin to break down or-
ganic marrer. The overflow is piped to
an underground drainage field where
organisms complete the breakdown
of the sewage. Unfortunately, septic
tanks only work well in soils that can
accept the effluent at an adequare rare.
The less wastewater moving through
this system, the betrer it works.

Outdoor Water Use

Outdoor water use in the United
States averages about 32 gallons per
person per day. This value varies con-
siderably in different regions. In west-
ern states, where precipitation is low,
outside consumption may exceed 100
gallons per person per day. In eastern
states, like Pennsylvania, outdoor
water use is much lower—generally
less than 10 gallons per person per
day—because natural precipitation is
more abundant.




Droughts and Water Planning

In addition o changes in use and pop-
ulation, recent droughts have stressed
water resources throughout Pennsyl-
vania. Severe droughts have occurred
in 7 of the last 10 years. They strained
water supplies to the point that volun-
tary or mandarory water conservation
measures were necessary, [n extreme
cases, water rationing was needed 1o
meet minimum demands. Declara-
tion of a “Drought Emergency” by the
state requires residents to reduce their
water consumption, primarily through
changing their habits and eliminarting
nonessential outside uses. Examples
include taking shorter showers and
flushing the toilet less often. The ban
on nonessential uses usually means
that outside watering of gardens, land-
scaping, and lawns must be limired, as
well as filling swimming pools. Water
may be collected from roof gurters,

air conditioners, and dehumidifiers
for outside purposes. For more ideas
on how 1o save water during droughts
and other emergencies, contact your
county Penn State Cooperative Exten-
sion office and ask for the Extension
publication 22 Ways to Save Water in
an Emergency.

While changing your habits can
provide short-term relief during a
drought, water conservation devices
and practices are needed for long-
term improvement. In response to
this recent stress on water resources,
the Pennsylvania legislature passed
the Water Resources Planning Act in
2002 o develop a state water plan and
to promote conservation. Domestic
conservation will be an important
component of future planning in
Pennsylvania as our population grows

and moves throughout the state.

Water Conservation

Keeping an adequare supply of high-
quality water Howing from taps and
disposing of wastewater requires
considerable effort and expense. The
less we use, the less effort and expense
is required to supply us with warer.
The smaller the volume of wastewater
produced, the less it costs to trear it.
Where sewage treatment plants are
already overloaded, this reduction
would lessen pollution by improving
waste treatment. Less energy use also
means reduced air pollution and lower
water heating bills. With today’s high
costs for water, sewer service, and
energy, conservarion through efficient
plumbing fixtures and appliances

can result in significant homeowner

savings.

Water conservation reduces the hydrau-
lic load on septic systems.

e
Water-Efficient Plumbing

Fixtures

Tollets

Gravity Flush

Warer-efficient toilets have evolved
over the past 30 years, with much of
the pioneering work occurring in the
early 1970s. Many innovarions have
been introduced, including oilets
with two Aush volumes (one for liquid
and one for solid wastes) and models
that incorporate water pressure in the
service line to flush. The ultra-low-
flush models of today retain the basic
design of the gravity-flush toilet. They
look similar to convenrional mod-
els, bur use 1.6 gallons of water per
flush versus the 3—5 gallons of older
models. These low-flush toilets are re-
quired in new construction. Congress
recently commissioned a review of
low-flush roilets
by the Gen-
eral Accounting
Office (GAQ)
in response to
efforts by some
officials to
repeal federal
requirements.
The GAO re-
port conciuded
that homes with
these toilets
used 40 percent
less water for Alushing and require-
ments for these and ocher water efh-
cient fixtures were “effective in saving
water.” This unbiased, nonpartisan
review firmly established this toilet’s

place in conserving water resources.

Replacing conventional 4 gallons per
fush (gpf) toilets with 1.6 gpf toilets

throughout your home will save ap-




proximately 12 gallons of water per
day per person, which translates into
over 4,000 gallons each year (Table 3).

Low-flush toilets, like the 1.6 gpf model
pictured below, are required in all new
construction in the United States.

Air-Assisted

Air-assisted roilets, which require
compressed air for waste removal,
have been used for many years where
minimal warer use or waste flow re-
duction is at a premium, Highway resc
stop facilities are a prime example.
Use of these toilets in homes is less
widespread because of the need for
air lines, 2 compressor, and the higher
initial costs of air-assisted units.
However, domestic use of air-assissted
toilets at present water and sewer rates
can be cost-effective. Increased educa-
tion and mnarketing efforts may result
in wider adoption of these highly

effAcient roilers.

Water use per flush is only 0.5 gallons,
roughly one-third of the volume of
the low-flush toilets. Wich proper
maintenance, air-assisted models
remain serviceable for many years and
more than rerurn their significantly

higher costs.

[nstalling air-assisted toilers is more
involved, but not difficult. A small,
Va-horsepower compressor, with an air
line 1o each toiler, must be located in
your home’s garage, basement, or util-
ity closet. Approximately 20 flushes
may be made before the compressor
cycles on; noise is not usually an issue.
More than one toiler can be operated

with the same compressor.

Air-assisted toilets use only 0.5 galions
per flush.

Photo courlesy of Microphor Corporalion, Willits,
California.

Table 3: Estimated waier and energy savings from various water-saving fixtures. (Data Source: Adapted from Vickers, A. 2001. Hand-
book of Water Use and Conservation. WaterPlow Press, Amherst, MA.)

Dally Water Use Dally Water
Without Water  Dally Waler Savings with Estimated Annual
Conservation Use with Water  Water Saving Annual Water  Energy Savings of
Frequency of Device Saving Device  Devices Savings kilowatt-hours
Use (per person) ({gal/person)* (gal/person) (gal/person) {gal/person) (per person}
Low-flush Toilet {1.6 gpf) 5.1 flughes/day  20.4 8.2 12.2 4453 0
Low-volume Showerhead (2.5 gpm) 5.3 minutes/day  15.9 13.3 26 249 123
Low-volume Faucet {rated flow 4 minutes/day 12 6 6 2,190 125
1.5 gpm)
Froni-loading Washing Machine 0.37 loads/day 18.9 10 8.9 3,248 316
{27/gp))
Water-Efficient Dishwasher (7.0 gpl) 0.1 loads/day 1.3 0.7 0.4 146 36
Total 68.3 38.2 3041 10,987 600

*Assumes conventional toilels at 4 gpl, showerheads at 3 gpm, faucels at 3 gpm, washing machine at 51 gpl, and dishwasher al 11 gpl.




Composting

Interest in composting toilets has con-
tinued for several decades. These toi-
lets use no water and rely on a mix of
human waste and other compostable
organic matrer. Proper maintenance is
required to maintain aerobic decom-

position and prevent odors.

Composting toilets are expensive

and difficult to retrofic. They require
a commitment to managemen[ and
must be tended to ensure proper op-
eration. Most on-lot sewage manage-
ment jurisdictions do not relax permit
requirements concerning composting
toilets because the gray water portion
of wastewarter must be accommodated
by a conventional treatment system.
However, in the right situation, they
may be valuable residential water

conservation [OOIS.

Composting toilets are the ultimate
choice for water conservation.

Photo courlesy of Allen White, Bio-Sun Syslems,
Inc., Millerton, PA.

Showerheads

Conventional showerheads typically
deliver 3-8 gallons of water per min-
ute. Conservation is accomplished by
restricting water’s fow rate through
the showerhead. Showerheads with
reduced Aows as low as 2 gallons per
minute (gpm), at normal household
water pressure, have been designed to
give an acceptable shower and reduce
water use. They can be sensitive to low
water pressure and sudden changes

in temperature; consequently, proper
pressure-balanced mixing valves are
necessary. Exiting water temperartures
normally need to be slightly higher
because the smaller droplets cool
quickly. Slightly hotter water does not
negate the substantial energy savings
achieved by low-flow showerheads.
Replacing conventional 3 gpm show-
erheads with the low-volume, 2.5 gpm
models will save approximately 1,000
gallons of water per year per person in
your home {Table 3).

Low-volume showerheads are inex-
pensive, simple to install, and can save
large amounts of water and energy.

Faucets

Most faucets deliver 3-7 gallons of
water per minute. Like showerheads,
restricting a faucet’s flow rate can save
warer. Where faucets are operated
continuously, as in washing opera-
tions, significant savings are possible.
Residential, low-volume faucets typi-
cally produce 1.5-2.5 gpm. In institu-
tional settings, low-restricted faucets
with spray heads chat turn off auro-
marically are increasingly used. When
combined with point-of-use water
heating, significant energy savings

are possible in addition to reduced
warer use. Maintenance is required to
prevent water loss from malfuncrion-
ing units. Replacing typical 3 gpm
faucets with 1.5 gpm models will save
approximately 2,000 gallons of water
per year per person in your home.

Low-volume faucets or aerators can
reduce water use to 1.5-2.5 gpm.




Front-loading washers provide tremendous water and energy
savings.

Automatic Clothes Washers

Conventional, top-loading clothes
washers use about 4050 gallons of
water per load (gpl). Great strides have
recently been made to improve the
reliability and ease of front-loading
automatic clothes washers, which use
less water and energy. Durability was
previously an issue, especially with
regard to significantly increased costs.
However, newer models have resolved
this issue. Front-loaders are more ef-
ficient and wash wicth much less warer
and detergent. The tumbling action
of the laundry reduces water require-
ments for equivalent load sizes and for
cleanliness. Possible savings are shown
in Table 3, The reduction in hot water

use saves significant energy.

Automatic Dishwashers

Automatic dishwashers have relieved
us of this unpleasant mealtime chore;
however, they use large amounts of
water. If dishwashers are fully loaded
for each use, water can be saved.
Newer, more efficient models may use
as little as 4.5 gpl. However, units that
are competitively priced use 6-7 gpl.
Automatic dishwashers save water, as
well as energy, by limiting hot water
use. Potential savings are shown in
Table 3. Water and energy savings
quickly repay the higher cost of these
machines.

Water-efficient dishwashers use as little as 4.5 gallons per load.

Saving Money

Reducing domestic, indoor

warer use saves money in two ways.
Homes using public supplies typi-
cally pay for each gallon delivered o
them. The average cost for this water
is abour 3 for each 1,000 gallons,
or abour half a penny per gallon. As
illustrated in Table 3, installing water-
saving devices can save about 11,000
gallons of water per person per year,
which translates into about $220 per
year for a family of four.

Devices that reduce hot-warer use
(such as efficienr clothes washers,
dishwashers, faucers, and shower-
heads) also save money because they
consume less energy. These savings,
in kilowatr-hours per person, are
shown in Table 3. Installing these
appliances could save about 600 kilo-
watt-hours of electricity per person
annually in your home. Assuming an
average energy cost of about $0.08
per kilowatt hour, this conservation

translates into abour $200 per year

for a family of four!
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Outdoor Water Gonservation

Although outdoor water use is small
compared to indoor uses in Penn-
sylvania, opportunities 1o save water
still exist, especially during periods of
dry weather when they may be most
critical. Qutdoor conservation is espe-
cially important since a much larger
percentage of water is lost through

evaporation.

Since most water outside is used

to warer plants, landscaping with
drought-tolerant {called xeriscaping)
and native plants can greatly reduce
consumption. Studies in the western
United States have found chat resi-
dential, xeriscaped lawns use half as
much water as traditional landscapes.
Using mulch around outdoor plants
also helps to trap moisture and reduce
watering. Efficient drip irrigation
systemns, rather than conventional
sprinklers, can produce water savings
of 25-75 percent. Proper schedul-
ing and techniques can reduce water
used on lawns. This ourdoor water-
ing should be done only in the early
morning {before 8 A.M.) or in the
evening after sunset to minimize

loss from evaporation. Ten to fifteen
minutes of watering is usually enough

0 saturate most soils.

Rainwarer harvesting, or using rain
barrels, is a simple way to conserve
water outdoors. Rainwater harvest-
ing can be accomplished by placing a
plastic container (such as a heavy-dury
garbage can) under a downspout to
collect water running off of the roof.
The rain collection container should
be tightly covered to prevent mos-
quitoes from laying eggs and small

animals from being trapped inside.

Rain barrels can be used to catch water
from rooftops for outdoor use. An insect
proof cover is recommended.

Sealed lid lo
keep out
mosquitoes

Downspout

Angled
runoff pipe

-—-~ (Gravel
fooling

=
Summary—Why Gonserve?

Installing warter-efficient plumbing
fixtures and appliances contributes
o conserving water and energy and
reducing wastewarer fows.

Benefits include reduced urility bills
for homeowners; deferred capiral ex-
penditures for system expansions for
the urilities providing water, energy,
and sewer services; and a cleaner,

higher-quality environment for all.

Prepared by William E. Sharpe, pro-
fessor of forest hydrology, and Bryan
Swistock, extension associare.
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Township of Woodbridge

10 things you can do to help the environment

» Use compact fluorescent
light bulbs

» Adjust your thermostat
to reduce energy use

» (Conserve water

« Use energy efficient
appliances and furnaces

» Tum off lights, TVs and computers when not in use
» JLeave the car at home — bike, walk, take transit

» Plant a tree

» Buy local — food, building materials

« Upgrade the insulation in your home

* Get a home energy audit

For more information go to.
http:/www.twp.owoodbridge.nj.us/Green/tabid/75 1/Default. aspx



Township of Woodbridge

Tax Credits for Green Remodeling in Your Household or Business

1) Water Heater Replacement

Heating the water in your house accounts for
about 11% of your annual energy costs. Save
up to 10% in water heating costs just by
setting your water heater to 120 degrees
compared to a 140 degree setting. You will
not feel the difference in your shower, and
silverware and plates in the dishwasher will
still be sterilized.

TAX CREDITS:

The American Recovery and Reinvestment Act (ARRA) provides you with a 30% Tax
Credit for a new Water Heater that i1s put into service by the end of 2010. This tax credit
item is only for existing homes, not new construction, that is your primary residence and
it includes the cost of materials and installation.

3 KEY POINTS:

1. The tax credit cap is $1,500 on collective home improvement elements other than
Geo-Thermal 'Ground Source' Heat Pumps, Solar Hot Water Heating, Solar
Photovoltaic, and Fuel Cell systems - which each have no cap and are eligible
through 2016.

2. The tax credits for exterior 'weatherization' improvements like windows; doors
and insulation do not include the cost of installation!

3. If you reach the $1,500 cap in 2009, you are not eligible for additional tax credits
in 2010.

REQUIREMENTS:
Gas, Oil, Propane Hot Water Heater:
« Must have an Energy Factor at or above .82 or a thermal efficiency rate of at least
90%.

e Note: Not all ENERGY STAR gas storage and gas condensing water heaters will
qualify for the tax credit.



2) Insulated Basement Walls

For additions or new home
construction, install insulation to the
exterior of all basement walls to add at
least R-11.

TAX CREDITS:

The American Recovery and

Reinvestment Act (ARRA) provides = i)
you with a 30% Tax Credit for %:h i‘#&\-ﬁ.f =
Insulated Basement Walls that are put  [EiSaSs Sl =

into service by the end of 2010. This

r

(B = T

tax credit item is only for existing
homes, not new construction, that is your primary residence and it includes ONLY the
cost of materials and NOT installation.

3 KEY POINTS:

1.

The tax credit cap is $1,500 on collective home improvement elements other than
Geo-Thermal 'Ground Source' Heat Pumps, Solar Hot Water Heating, Solar
Photovoltaic, and Fuel Cell systems - which each have no cap and are eligible
through 2016.

The tax credits for exterior 'weatherization' improvements like windows, doors
and insulation do not include the cost of installation!

3. If you reach the $1,500 cap in 2009, you are not eligible for additional tax credits
in 2010.
REQUIREMENTS:

Must meet 2009 IECC & Amendments

For insulation to qualify, its primary purpose must be to insulate (Example:
vapor retarders are covered, insulated siding does not qualify).

Must be expected to last 5 years OR have a 2-year warranty.

Please note that qualified insulated attic hatch and stair covers will count for
the tax credit and they often have a very high return on investment.

To qualify for the Federal tax credit, homeowners must only meet the level of
insulation required for the area they are insulating. For example, a homeowner
can choose only to insulate their attic to the levels required in the 2009 IECC
and still be eligible for the tax credit. For most homeowners, this will mean
adding an additional R-19 to R-30 insulation to their attic. If a homeowner
insulates part of their home to a level below the 2009 IECC, this would not
qualify.

Required insulation levels will vary by region and will include insulation that
is already installed in your home. For an idea of required Insulation levels,



check out this map by the North American Insulation Manufacturers
Association.

3) Window Replacement

When replacing or adding windows,
choose ENERGY STAR® qualified
windows with a U-Factor of 0.35 or
less. The lower the U factor the better,
since it measures heat transfer
throughout the whole window unit.
Low Emissive (Low-E) windows help
reduce your energy bill up to 15%, by
lowering the way that the windows
transfer heat, and they reduce fading
by up to 75%.

TAX CREDITS:

The American Recovery and Reinvestment Act (ARRA) provides you with a 30% Tax
Credit for exterior energy efficient Windows that are put into service by the end of 2010.
This tax credit item is only for existing homes, not new construction, that is your primary
residence and it includes ONLY the cost of materials and NOT installation. (3 KEY
POINTS - #1: The tax credit cap is $1,500 on collective home improvement elements
other than Geo-Thermal 'Ground Source' Heat Pumps, Solar Hot Water Heating, Solar
Photovoltaic, and Fuel Cell systems - which each have no cap and are eligible through
2016. #2: The tax credits for exterior 'weatherization' improvements like windows, doors
and insulation do not include the cost of installation! #3: If you reach the $1,500 cap in
2009, you are not eligible for additional tax credits in 2010.) Choose exterior energy
efficient Windows that meet these criteria to get the Tax Credit; and check products
carefully, because in many cases an ENERGY STAR certification does not necessarily
meet the tax credit requirements below:

REQUIREMENTS:
Exterior Windows:

e They must have a U-factor and Solar Heat Gain Coefficient (SHGC) less than or
equal to 0.30. You can find the U-factor and SHGC on the National Fenestration
Rating Council (NFRC) label. *+ Only some Energy Star equipment will qualify.

Storm Windows:
o Must meet IECC in combination with the exterior window or door over which it is

installed. for the applicable climate zone. « For windows, a Manufacturer’s
Certification Statement will list the classes of exterior window (single pane, clear



glass, double pane, low-E coating, etc.) that a product may be combined with to
be eligible. * A Manufacturer's Certification is a signed statement from the
manufacturer certifying that the product or component qualifies for the tax credit.
The IRS encourages manufacturers to provide these Certifications on their
website to facilitate identification of qualified products. Taxpayers must keep a
copy of the certification statement for their records, but do not have to submit a
copy with their tax return.

4) Whole House Fans

Choose a high-performance model with quad motors, dual speed, quiet operation, small
"in-joist' bay ceiling installation , and less energy to draw more of the air. Flush the hot air
out of your house, before you choose to turn on the Air Conditioning (AC)... if you even
need it. With 140 watts of power — a light bulb or two worth, they use about 85% less
electricity than your central AC.

TAX CREDITS:

The American Recovery and Reinvestment Act (ARRA) provides you with a 30% Tax
Credit for Whole House Fans, also called Advanced Main Air Circulating Fans, that are
put into service by the end of 2010. This tax credit item is only for existing homes, not
new construction, that is your primary residence and it includes the cost of materials and
installation. (3 KEY POINTS - #1: The tax credit cap is $1,500 on collective home
improvement elements other than Geo-Thermal 'Ground Source' Heat Pumps, Solar Hot
Water Heating, Solar Photovoltaic, and Fuel Cell systems - which each have no cap and
are eligible through 2016. #2: The tax credits for exterior 'weatherization' improvements
like windows; doors and insulation do not include the cost of installation! #3: If you
reach the $1.500 cap in 2009, you are not eligible for additional tax credits in 2010.)
Choose a Whole House Fan that meets these criteria to get the Tax Credit; and check
products carefully, because in many cases an ENERGY STAR certification does not
necessarily meet the tax credit requirements below:

REQUIREMENTS:

e Must not constitute more than 2% of furnace's total energy use.

5) On Demand Water Heater

*On-Demand” and 'Flash' are different names for “Tankless’ heaters that can reduce your
hot water heating costs by 50%, plus you get endless hot water that doesn't run out like
the conventional tank system. Heating the water in your house accounts for about 11% of
your annual energy costs. (The average US household cost for hot water is between $200
and $400 per year, depending on the number of residents) This cost is usually hidden in
your bills, because homes rarely if ever have separate utility meters on hot water systems,
so the electric or gas company rolls the usage in with your totals for each month. The



savings with a Tankless system are about $100 to $200 per year or between a third and
half of your cost.

TAX CREDITS:

The American Recovery and Reinvestment
Act (ARRA) provides you with a 30% Tax
Credit for Tankless Water Heaters that are
put into service by the end of 2010. This tax
credit item is only for existing homes, not
new construction, that is your primary
residence and it includes the cost of
materials and installation.

3 KEY POINTS:

1. The tax credit cap is $1,500 on collective home improvement elements other than
Geo-Thermal 'Ground Source' Heat Pumps, Solar Hot Water Heating, Solar
Photovoltaic, and Fuel Cell systems - which each have no cap and are eligible
through 2016.

2. The tax credits for exterior 'weatherization' improvements like windows, doors
and insulation do not include the cost of installation!

3. If you reach the $1,500 cap in 2009, you are not eligible for additional tax credits
in 2010.

REQUIRMENTS:

¢ In this case, All ENERGY STAR Tankless Water Heaters will be eligible for the
tax credit.

6) Furnace Replacement

Heating and Cooling accounts for about 35% - 45% of
a home's energy cost. When replacing your furnace,
choose a model with a minimum of 95 AFUE.

TAX CREDITS:

The American Recovery and Reinvestment Act
(ARRA) provides you with a 30% Tax Credit for
Furnace Replacements that are put into service by the
end of 2010. This tax credit item is only for existing
homes, not new construction, that is your primary residence and it includes the cost of
materials and installation. p>




3 KEY POINTS:

. The tax credit cap is $1,500 on collective home improvement elements other than
Geo-Thermal 'Ground Source' Heat Pumps, Solar Hot Water Heating, Solar
Photovoltaic, and Fuel Cell systems - which each have no cap and are eligible
through 2016.

2. The tax credits for exterior 'weatherization' improvements like windows, doors
and insulation do not include the cost of installation!

3. If you reach the $1,500 cap in 2009, you are not eligible for additional tax credits
in 2010.

REQUIREMENTS:
Natural Gas or Propane Furnace:

¢ Must have an Annual Fuel Utilization Efficiency {AFUE) greater than or equal to
95.

Oil Furnace:
e Must have an Annual Fuel Utilization Efficiency (AFUE) of more than 90.
Gas, Propane, or Oil Hot Water Boiler:

e Must have an Annual Fuel Utilization Efficiency (AFUE) of more than 90.
Note: For furnaces and boilers, not all Energy Star appliances qualify for the tax
credit. For a partial list of qualifying products go to the Air Conditioning,
Heating, and Refrigeration Institute (AHRI).

7) Insulated Attic and Ceilings

Insulate your ceilings to R-49. Install vapor
retarders in non-vented framed ceilings. Since heat
travels from the warmer to the colder parts of any
system, a properly insulated home will cut back the
flow of heat to the outside via your attic. As well,
the same insulation will keep your house cooler in
the summertime.

TAX CREDITS:

The American Recovery and Reinvestment Act
(ARRA) provides you with a 30% Tax Credit for
Insulated Attics and Ceilings that are put into
service by the end of 2010. This tax credit item is




only for existing homes, not new construction, that is your primary residence and it
includes ONLY the cost of materials and NOT installation.

3 KEY POINTS:

1. The tax credit cap is $1,500 on collective home improvement elements other than
Geo-Thermal 'Ground Source' Heat Pumps, Solar Hot Water Heating, Solar
Photovoltaic, and Fuel Cell systems - which each have no cap and are eligible
through 2016.

2. The tax credits for exterior 'weatherization' improvements like windows, doors
and insulation do not include the cost of installation!

3. If you reach the $1,500 cap in 2009, you are not eligible for additional tax credits
in 2010.

REQUIREMENTS:

e Must meet 2009 IECC & Amendments

o Forinsulation to qualify, its primary purpose must be to insulate (Example: vapor
retarders are covered, insulated siding does not qualify).

e Must be expected to last 5 years OR have a 2-year warranty.

e Please note that qualified insulated attic hatch and stair covers will count for the
tax credit and they often have a very high return on investment.

¢ To qualify for the Federal tax credit, homeowners must only meet the level of
insulation required for the area they are insulating. For exampie, a homeowner
can choose only to insulate their attic to the levels required in the 2009 IECC and
still be eligible for the tax credit. For most homeowners, this will mean adding an
additional R-19 to R-30 insulation to their attic. If a homeowner insulates part of
their home to a level below the 2009 IECC, this would not qualify.

e Required insulation levels will vary by region and will include insulation that is
already installed in your home. For an idea of required Insulation levels, check
out this map by the North American Insulation Manufacturers Association.

8) Heat Pumps / AC

Heating and Cooling accounts for about 35% - 45% of
a home's energy cost. Consider a 'dual fuel' hybrid
system with a gas furnace for very cold weather and a
heat pump for mild weather. The technology has
improved, and you now get very warm air with heat
pumps vs. very hot air with furnaces.

TAX CREDITS:

The American Recovery and Reinvestment Act
{ARRA) provides you with a 30% Tax Credit for Air Source Heat Pumps that are put into
service by the end of 2010. This tax credit item is only for existing homes, not new



construction, that is your primary residence and it includes the cost of materials and
installation. (3 KEY POINTS - #1: The tax credit cap is $1,500 on collective home
improvement elements other than Geo-Thermal 'Ground Source' Heat Pumps, Solar Hot
Water Heating, Solar Photovoltaic, and Fuel Cell systems - which each have no cap and
are eligible through 2016. #2: The tax credits for exterior 'weatherization' improvements
like windows, doors and insulation do not include the cost of installation! #3: If you reach
the $1,500 cap in 2009, you are not eligible for additional tax credits in 2010.)

REQUIREMENTS:
Split Systems:

¢ Heating Seasonal Performance Factor (HSPF) must be at or above 8.5
e Energy Efficiency Ratio (EER) must be at or above 12.5
o Seasonal Energy Efficiency Ratio (SEER) must be at or above 15

Package Systems:

e Heating Seasonal Performance Factor (HSPF) must be at or above 8
e Energy Efficiency Ratio (EER) must be at or above 12
¢ Seasonal Energy Efficiency Ratio (SEER) must be at or above 14

9} Smart Roofs / High reflective Roofs / Green Roofs

Reflective roofs are a great option. If you
need to replace your roof or add a new
one for an addition, consider lighter
colored 'smart' shingles to prevent
increased heat transfer in the attic. You
may also consider innovative new metal
roofing shingles or the classic American
vertical panel 'standing seam' like farm
houses.

TAX CREDITS:

The American Recovery and Reinvestment Act (ARRA) provides you with a 30% Tax
Credit for Smart Roofs that are put into service by the end of 2010. This tax credit item is
only for existing homes, not new construction, that is your primary residence and it
includes ONLY the cost of materials and NOT installation. (3 KEY POINTS - #1: The
tax credit cap is $1,500 on collective home improvement elements other than Geo-
Thermal 'Ground Source' Heat Pumps, Solar Hot Water Heating, Solar Photovoltaic, and
Fuel Cell systems - which each have no cap and are eligible through 2016. #2: The tax
credits for exterior 'weatherization' improvements like windows, doors and insulation do
not include the cost of installation! #3: If you reach the $1,500 cap in 2009, you are not
eligible for additional tax credits in 2010.)



REQUIREMENTS:
Metal and Asphalt Roofs:

e All Energy Star labeled metal and asphalt roofs qualify for the tax credit.
e Must be expected to last 5 years OR have a 2-year warranty.

10) Solar Panels — Electric

Converting sunshine into electricity via
Photovoltaic (PV) Panels simply costs more than
burning fossil fuels. However, grants and tax
incentives (see below) from governmental and
other organizations now make it more cost-
effective.

TAX CREDITS:

The American Recovery and Reinvestment Act
(ARRA) provides you with a 30% Tax Credit for
Solar Panels that are put into service by the end of 2016. This tax credit item is for
existing homes or new construction. This does not have to be your primary residence, as
vacation homes and rental properties are also eligible. The tax credit includes the cost of
materials and installation. (3 KEY POINTS - #1: The tax credit cap is $1,500 on
collective home improvement elements other than Geo-Thermal 'Ground Source' Heat
Pumps, Solar Hot Water Heating, Solar Photovoltaic, and Fuel Cell systems - which each
have no cap and are eligible through 2016. #2: The tax credits for exterior
'weatherization' improvements like windows; doors and insulation do not include the cost
of installation! #3: If you reach the $1,500 cap in 2009, you are not eligible for additional
tax credits in 2010.)

REQUIREMENTS:
Solar Panels:

* Photovoltaic systems must provide electricity for the residence, and must meet
applicable fire and electrical code requirement.

e Tax credit for 30% of entire cost.

e Note: Penalty repealed for subsidized renewable energy financing. This allows
businesses and individuals to qualify for the full amount of the solar tax credit,
even if projects receive subsidized energy financing (e.g. below market loans, tax
preferred bonds, state grants etc.). This amendment shall apply to periods after
Dec. 31, 2008.



Township of Woodbridge

Green Building Tips for Your Home or Business

1.

10.

Small is best: The best green homes have just
enough space and no more. If you can’t build small, at
the very least build smaller by optimizing the space
you have and by building up when possible, not
spread out.

Figure in renewable energy: Make sure your
home is designed to utilize passive solar, day lighting,
and other renewable energy techniques.

Plan for recycling and nature: Plan your home so
that recycling and composting spaces are already
incorporated. Make sure to include outdoor living
spaces. Have large windows that bring nature inside.

Design strong: Durability is one of the greenest impacts. A home with a long life
is a green home naturally. Talk to different architects and contractors and make sure
they have a durability plan.

Choose materials that are easily recycled and / or reused: It's fine to assume
you’ll live in your home forever, but if remodeling or deconstruction are ever an
issue, it’s best to have recycled and recyclable materials in place in the first place.

Build your home where it will benefit from the site: L.e. if you've got shade
trees already in place, why build far away on the plot? Hedges are great for blocking
cold, so build near, not away from them. Take a look at the existing vegetation, and
then make your home plans around it.

Choose eco-friendly and local
materials that actually work in your
area: Not all earth-friendly materials
work the same or as well for different
sites. Do you homework before
choosing your building material.

Have a recycling plan in place
for the building process: There's no
reason to waste any building materials
you use.

Pay attention to the roof: You P | N & i T
roofing choices do have a large impact on the energy efficiency of your home,

Look for responsible wood: Lots of people build with wood, which might seem
bad, but you can go with wood, so long as you look for sustainable wood companies.

http://www bestgreenhometips.com/2009/05/ten-eco-friendly-green-building-tips/



Township of Woodbridge

Green Building Recommendations for Your Home or Business

INSULATION
According to the National Audubon Society's m
s

energy guide, properly insulating your home can /
save up to $135 in energy costs per year. With
concerns about indoor air quality (IAQ) and energy
efficiency on the rise, some manufacturers heed the
call with eco- and health-friendly options at prices

often comparable to conventional insulations.

« BioBased Systems’ BioBased 501 spray-in
insulation (soy-based polyurethane foam) expands to fill cracks and crevices, creating an

airtight seal with high thermal resistance (biobased.net).

» Made almost entirely from postindustrial cotton and denim fibers. Bonded Logic Inc.'s

UltraTouch batting contains no chemical irritants (bondedlogic.com).

+ CertainTeed's GreenGuard-certified InsulSafe SP blow-in insulation is odor- and

formaldehyde-free (certainteed.com).

» Johns Manville's Spider fiberglass insulation resists mold and is formaldehyde-free

(jm.com).

ROOFING
When it comes to roofing, durable, eco-friendly alteratives such as slate, metal, and

composite- or recycled-material tiles deliver looks and performance.

» EcoStar's Majestic Slate Traditional tiles are a resource-friendly alternative to slate.
Made from recycled plastic and rubber, the durable tiles have superior fire- and impact-

resistance ratings; available in nine colors (ecostar.carlisle.com).



» Re-New Wood Eco-Shake shingles (made from 100 percent recycled vinyl and
cellulose fiber) resist fading, are fire-retardant, and can withstand extreme weather

conditions (renewwood.com).

« Made from 98 percent post-consumer recycled metals, Rustic Shingles mimic the look
of wood shake shingles, but will never warp, crack, or mold

(classicmetalroofingsystems.com).

WINDOWS & DOORS

If you're in the market for new windows and doors, look for models with a low U-Factor
(the measurement of a window's heat flow). On average, U-Factor values range from 0.25
to 1.25. Even better, save energy and dollars by sealing air leaks around existing

windows and doors with caulk.

» Andersen's 400 Series windows feature dual-pane glass with an argon chamber for
added insulation. High-performance low-E4 glass, according to the company, makes the

windows up to 41 percent more energy-efficient than standard (andersenwindows.com).

« JELD-WEN's moisture-resistant Aural.ast wood windows and doors are manufactured
using a water-based treatment that vastly decreases volatile organic compounds (jeld-

wen.com}.

» Pella's Designer Series patio doors and windows have double- or triple-pane glass to cut
heating/cooling costs and to keep between-the-glass shades safe and dust-free

(pella.com).

CABINETRY
Green up your kitchen or bathroom with eco-friendly cabinetry, available in a variety of

styles and finishes.

» Made from plywood that is LEED-certified, Greenway Cabinetry Inc.'s Breathe Easy
kitchen and bathroom cabinets are formaldehyde-free, and use only water-based glues

and low- to no-VOC finishes (breatheeasycabinetry.com).



« Neil Kelly Cabinets' Naturals Collection includes clean-lined cabinets made from
recycled and Forest Stewardship Council-certified wood; they're available in low-VOC
paint finishes such as Buttermilk, Gingham, Pale Lavender, or in natural oil or wax

{neilkellycabinets.com).
For unique and resource-conscious drawer and cabinet pulls, try one of the following:
« Aurora Glass pulls, hand-made from 100 percent recycled glass (auroraglass.org).

» Schaub & Company's Michigan Naturals knobs, made from Great [_akes stones and 100

percent recycled brass (schaubandcompany.com).

KITCHEN & LAUNDRY APPLIANCES
* Bosch's 800 Series Evolution dishwasher is equipped with a condensation drying

system that eliminates the need for an active drying agent (boschappliances.com).

* For small kitchens, consider space-saving options such as Fisher & Paykel's Double
DishDrawer. You can run one drawer at a time to accommodate smaller loads and

minimize energy, water, and detergent usage (fisherpaykel.com).

« Maytag's Epic high-efficiency front-loading washer is Energy Star-certified and features

automatic water-level sensor and temperature control (maytag.com).

* Fisher & Paykel's top-loading AquaSmart washer and AeroSmart dryer are energy- and

water-efficient (fisherpaykel.com).

FIREPLACES

Energy-efficient fireplaces can supply heat to a room without the electrical costs.

» Lennox Hearth Product's Country Collection stoves (formerly Country Stoves) are EPA
Phase [l-certified for clean, efficient burning, and are available in wood- and pellet-

burning models (lennoxhearthproducts.com).

« Miles Industries' tireplaces do not require an electrical hook-up to provide energy-
efficient radiant heat; remote control and programmable options are also available

(milesfireplaces.com).



Discover the elements of
a green home makeover
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Introducing
GreenPoint Rated
Existing Home.

Rethink your approach to remodeling.

Today, more Californians are turning to green remodeling as a way to protect what they value the
maost—their families, communities, and environment By remodeling your home so that it is more durable,
healthier, and more energy and resource efficient, you can help improve quality of life, add value to
your home, and take pride in your decision to remodel green. And remadeling an existing home is even

greener than building a new green home, because it conserves precious resources and avoids waste.

It's easy to get started.

GreenPoint Rated Existing Home offers a pathway for green home remodeling. A GreenPoint
Rated Existing Home means that you've chosen environmentally friendly building materials that will
make your home more comfortable and healthier while increasing energy efficiency. By hiring a
GreenPoint Rater to evaluate the remodeling work you have already completed or are planning, you'll
know you are making the smartest investment in your most valuable asset To find a GreenPoint Rater,

go to GreenPointRated.org.

Best of all, GreenPoint Rated Existing Home makes it easy to participate. Whether you're planning a
small remodel or a major renovation, a GreenPoint Rater will simplify the process and help prioritize
your home improvements. You'll learn the best options for making your home greener—whether it was
built in 1895 or 1995,



The GreenPoint Rated Pathway

The GreenPoint Rated comprehensive approach to home
remodeling will enhance the well-being of your family, support
a healthy communily, and preserve the natural environment In
practical terms, green building is a *whole systems" approach

that incorporates the following five principles:

Livable Communities
Energy Efficiency
Indoor Air Quality
Resource Conservation

Water Conservation

Cl ]

GreenPoint Rated Existing Home is designed to provide an
accessible entry point, and also to reward comprehensive
improvements. Whether you are planning a small remodel or
a major renovation, GreenPoint Rated Existing Home takes
the guesswork out of improving your home's energy and water
efficiency, to help make your home more comfortable and
healthier for you and your family.

Because GreenPoint Rated is a program of California non-
profit Build it Green, you can be assured that you are getting
unbiased information. And you will be assured that your home
is more comfortable, its systems are more efficient, and it is

crafted with care.

GreenPoint Rated Existing Home offers two consumer labels.
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lireenPolt AATED The Elements label is for homes that meet
i ‘EE=a  basic requirements and are on track to

e make additional improvements over time.
Homeawners receive recommendations
identifying changes that will make their
homes more comfortable, more energy
efficient, and better for the environment.
Of course, older homes are likely to require
- more changes than newer ones.
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WHOLE HOUSE

A Whole House label is awarded to homes

ot

EreenPoint RATED
ST that meet more extensive requirements

and have made comprehensive green
improvements. A Whale House label
means that the home has significantly
improved its energy efficiency and
environmental impact compared to homes
of a similar vintage,




Make a big
difference,

even with the
smallest remodel.







Make your
remodel rewarding
INn every sense
of the word.

The benefits of remodeling green

A remodel can be an investment in your home and more—it can be an investment in the future as well. With green
remodeling choices, you can add value to your home and make a real contribution to our shared environment.

COMFORT

A GreenPoint Rated home will be
warmer in the winter and cooler in the
suramer because of its efficient energy
systems and quality construction. The
air inside will be healthier because of

the materials and processes used.

VALUE

GreenPoint Rated Existing Home
looks at your whole house, providing
a blueprint for extending the benefits
of using green practices and materials
to the rest of your home, GreenPoint
Rated also helps you lower utility and
maintenance bills, and provides a third-
party evaiuation of your home that can

increase its resale value,

PRIDE

Having a GreenPoint Rated house
shows the care and thoughtfulness
you put into making a home for
yourself and your family. A GreenPoint
Rated home is crafted from Earth-
friendly materials that are meant to
last. It's a home that makes a positive

contribution to the environment.



Take a tour of these
GreenPoint Rated homes

A small remodel with big results

When Anita Levitch decided to remodel her 1906 home, she planned on
making some simple changes that would be environmentally responsible
and not wasteful. The scope of the remodel involved changing the floor plan

to expand the kitchen and add an additional bathroom.

Anita and her architect were able to implement several energy-conservation
measures, including insulating hot water lines and adding a point-of-use
water pump. Other green features included new interior transoms to allow
more daylight into the center of the home, recycled-content decking, and
salvaged antique heart pine flooring. Formaldehyde-free recycled-content
cotton insulation and a central vacuum system were installed, which
contribute to better indoor air quality. And in the kitchen they used natural
linoleumn for the floors.

Because of their careful planning this home now qualifies for the

Elements label.
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Green from top to bottom

When architect Gregg Bowman bought his house in the Berkeley hills, he recognized a hidden gem,
And while Bowman thoroughly updated the house, he diligently worked with much of the existing
shell rather than tearing it down. It was labor intensive to straighten studs and shim sagging joists to
achieve reasonably square walls and level floors, but it helped keep construction and demolition waste
to a bare minimum. He reconfigured the space to bring in more light and improve air flow. The roofs
unshaded south-facing orientation proved ideal for a photovoliaic system. The home also incorporated
the following items to help it achieve its GreenPoint Rating:

* Updated double pane, low-e windows

« Hydronic radiant-floor heat

= Spray-foam insulation

* Forest Stewardship Council cabinetry and interior doars

* Built-in recycling center

Based on these extensive improvements, Gregg's home achieves a Whole House label.
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Addition or Major Remodel

Consider these green remodeling options when building an addition or renovating a major portion of the home.
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Bathroom Remodel

Consider these green remodeling options in a bathroom.
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These illustrations show some of the steps you can take to make your remodel greener.
For more details and further ideas, visit: www.builditgreen.org/greenpoint-rated/guidelines




Second Floor

Consider these green remodeling options in a second-floor addition.




Kitchen Remodel

Consider these green remodeling options in a kitchen.
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How can you be certain your
emodel is healthy and green?

Make sure it's
GreenPoint Rated.

Getting Started

Making the decision to go green isn't difficult In fact, GreenPoint Rated makes it easy. Bringing on
a GreenPoint Rater before you decide the scope of your remodel job can help you prioritize your
home improvements. In the process of selecting your architect or contractor, ask about their green
qualifications. Let them know that you would like a GreenPoint Rater to evaluate your home’s potential
and conduct the green rating. If you're already working with a green coniractor, they may be able io
refer you to a GreenPoint Rater. Every step of the way, the GreenFoint Rater can advise you and your

contractor on making the most of your green remodeling project

For a directory of GreenPoint Raters, visit www.GreenPointRated.org.

To find a green contractor on the Certified Green Building Professional list,
visit www.BuildltGreen.org.
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A PROGRAM OF BUILD IT GREEN

For more information, please go to GreenPointRated.org
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Build It Green is a professional non-profit membership
organization whose mission is to promote healthy,
durable, energy- and resource-efficient buildings in
California. Supported by a solid foundation of cutreach
and education, Build It Green connects consumers and
building professionals with the tools and technical
expertise they need to build quality green homes. Build
It Green fosters collaboration with key stzkeholder
groups to accelerate the adoption of green building
standards, policies, and programs.

In addition to providing these Guidelines for educational
purposes, Build 1t Green offers the following comparion

resources at www.Buildl{Green.org:
* Green Poinis calculator
s |jst of references for all Guidelines measures

= Innovation checklist for approaches beyend the
measures described in the Guidelines

» Cross-referencing with other residential initiatives
{e.g. ENERGY STAR® Indoor Air Package, LEED-H,
CA Green Builder and the NAHB Guidelines)

» Addendums that explain how to use the Guidelines
in conjurnction with other programs

« Information about new practices and materials or
corrections that are identified after publication

These Gurdehines are provided exclusively for general education and
sformational purposes and as a public service of Burld 1t Green, &
Cafiforra non-profit corporation regisiered under Section 501(c)(3) of
the Internal Revenue Code. Built It Green authorizes you to view these
Gurdelinas for your use and to copy any part of them as-1s. In exchange
for this authorization: (1) you agree not to alter, sell or publish the
Guidelines i any way without fist recenang written permussion from
Bwiid It Green; and (i) you waive, release and covenant nol o sue
Buid 1t Green and all others affiliated with developing these Guidelmes
from any hability, claims and actions, both knowr and unknown, for
any losses, damage or equitable relief you may now have a right to
assert or later acquire, arising from such use or relrance on the
Gurdehines. Unauthorized use of these Guidelnes 1s prombited and

a wiolation of copyright, lrademark and other laws.

Design: Fonling:

Nothmng m these Gurdehnes constifutes an endorsement, approvai, or
recommendation of any kind by any persons or afganizations affiliated
with developing these Guidelines. The suitability and applicabiity of
thus mformation for a given use depends on various factors specific to
that use. These include, but are not himited to, laws and regulations
applicable to the intended use, specific atiributes of that use, and the
specifications for any product or matenial associated with this infor-
malion. All warranties, express or implied, are disciaimed, and the
reader 15 strongly encouraged to consult with a buriding, product,
and/or design prafessional before applying any of this information to
a specific use or purpese.

March 2007
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Foreword

These Home Remodeling Green Building Guidelines
were developed:

» To present a range of voluntary green measures for
building professionals and homeowners to choose
from when rermodeling a home in California

= To provide local governments with an educational
tool for city staff, building professionals and home-
owners interested in green residential remodeling

To offer cost-effective suggestions to minimize
construction-related waste, create healihier and
more durable homes, reduce operating cosis for
homeowners and support local manufacturers and
suppliers of resource-efficient building materials

To create a policy foundation for local governments
interested in implementing a green building program

To establish regional consistency in green
building guidelines to increase predictability
for building professionals

To integrate varying residential initiatives in order
to achieve greater simplicity and local applicability

To offer methods to reduce the impacts of building
in California communities, including solid waste
management, waler conservation, energy efficiency
and resource conservation

To offer a set of guidelines developed by an
independent, third-party source in collaboration
with a wide range of expert stakeholders

The Home Remodeling Green Building Guidelines
were first developed in 2001 through a collaborative
process and public-private partnership among building
professionals, green building experts and local govern-
ment staff in Alameda County. Representatives from the
local professional building industry—including Master
Builders, McCuicheon Construction, Inc., Odin's Hammer,
Canyon Construction and Jarvis Architects—provided
input and direction on the development of the original
Guidelines.

These Guidelines were updated in 2007, again using
a collaborative process. The purpose of this update
was to expand the Guidelines' applicability throughout
California, address changes in Title 24, and incorporate
measures from other regional and national residential
green building initiatives.

Build It Green (see page 3) expanded and facilitated
the stakeholder process to include input from its
various councils, including the Green Professionals
Guild, Public Agency Council, Builders Council and
Suppliers Council.

Publicly available information, scientific data and
third-party standards were referenced in the development
of these Guidelines. The Guidelines are intended to be
a living document, and will be updated as the green
building marketplace changes, additional technical
and quantitative information becomes available, meas-
urement fools such as Life Cycle Assessment become
more accessible, and new green measures are developed.




Special thanks to the follewing individuals and organizations for contributing to the development of these Guidelines:

» Dennis Allen, Allen Associates

¢ Bruce Hammond, Hammond Fine Homes

¢ Geoffrey Holton, Geoffrey Holton and Associates
» Beth Leibbrandi, Harrell Remodeling, Inc.

* Maurice Levitch, Levitch Associates, [nc.

* Connie and Dennis McCullah, Odin's Harmmer

+ David Seth Melchert, Master Builders

+ John Shurtz, Green Builders of Marin

¢ Lee Tollefsrud, Lawrence Construction

» Meri Soll, Green Building in Alameda County

* Wes Sullens, Green Building in Alameda County

¢ Karen Kho, Green Building in Alameda County

» Wendy Sommer, Green Building in Alameda County

* Teresa Eade, Bay-Friendly Landscaping

¢ Cynthia Havstad, Bay-Friendly Landscaping

« Carlos Michelon, Metropohitan Water District

e Gary Klein, California Energy Commission

» John Koeller, California Urban Water Conservation Council

¢ Southern California Public Agency Council Technical
Advisory Commitiee

e Katy Hollbacher, Build It Green
e Jennifer l.ove, Butld It Green
* Bruce Mast, Build It Green

s Marc Richmond, Practica Consulting

+ lennifer Roberts, Editor

* David Springer, Davis Energy Group

» David Blanke, Southern California Gas Co.
David Johnsion, What's Working

+ Tom Larson, DUDEK

* Celery Design Collaborative, Graphic Design

*

This update of the Home Remodeling Guidelines also
benefited from the technical input provided by numerous
individuals and organizations during the development
of the 2005 New Home Construction Guidelines.

"We love to build green not only because it is the right thing to do, but also

because our clients and employees love it! Now that we have established a

reputation as a green builder, we are getting lots of opportunities to build
interesting. green projects. Green has been great for business.”

—Michael McCutcheon, McCuicheon Consiruction, Berkeley, CA

Salvaged eucalyplus flooring

Design for daylighting
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Overview of Green Building

“T build green for my clients to give them healthy, energy-efficient homes. I
build green for myself to leave a light footprint legacy in this heavy footprint
industry.”

—Mark Nelson, Renaissance Remodelers, San Anselmo, CA

’I Build for the long-term

Build durable, efficient homes and livable communities.

Build for our children
Make their homes, communities and environment safe.

Build for the planet
Use natural resources wisely.
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OVERVIEW OF GREEN BUILDING I

GREEN BUILDING GUIDELINES FOR HOME REMODELING

Introduction

[n response to growing concerns about the quality of our lives and the quality of our

environment, an increasing number of Californians are embracing green building. This

holistic approach to home building and

remodeling emphasizes quality

construction, energy efficiency, good indoor air quality, environmentally sound

landscaping, and livable neighborhoods. As you'll discover in these Guidelines,

green building provides countless benefits to California's building professionals,

residents and communities.

Green building means improving our design, construction
and landscaping practices so that the homes we buiid
or remode| today will last longer, cost less to live in,
and won't harm our health. It also means protecting
natural resources and improving the built environment
so that pecple, communities and ecosystems can
thrive and prosper.

With the budget and time pressures we're all under
today, is 1t really worth the extra effort? Increasingly,
homeowners and building professionals agree that 1t
is worth the effort. Better homes, it turns out, are also

better for business. Remodeling contractors and other
building professionals who follow “building as usual”
praclices may find themselves at a competitive
disadvantage as regulatory and market forces shift the
industry toward built environments that are healthier,
more resource efficient and less polluting.

By remodeling homes so that they are more durable,
healthier, and iess wasteful of energy, waler and other
resources, today's green rermodelers are helping to
safeguard the well-being and prosperity of Californians
now and for decades to come.



Fundamental Objectives of Green Remodeling

There's nothing mysterious about green remodeling—it's really just applied common

sense. To move forward with greening your remodeling project, it is helpful to think of

green remodeling as quality design and construction achieved through the convergence

of four fundamental objectives:

1 Conserve natural resources
2 Use energy wisely
3 Improve indoor air quality

4 Make communities more livable

Residential remodeling activities consume large
quantities of wood, water, metals, fossil fuels and
other resources. Even though the majority of the
materials used to remodel a home are put to good
use, vast quantities of resources are wasted. In fact,
each year close o nine million tons of construction
and demolition debris is disposed of in California
landfills, accounting for 22% of the enlire state's
waste stream.

Much of this waste is avoidable. Careful management
of the construction process makes a big difference.
There are also many well-established remodeling
praciices that help protect natural resources. If you are
building an addition to an existing home, for example,
advanced framing techniques can substantially reduce
lumber requirements without compromising structural
integrity. Using engineered lumber and wood producis
certified by the Forest Siewardship Council can help
ensure the long-term health of forests.

Many effective remodeling strategies not only conserve
natural resources, but also provide additional benefits
such as saving money, These include using durable

products such as rocfing materials with 40- or 50-year
warranties, and specifying recycled-content products
that divert waste from landfills. Recycled-content
decking, reclaimed lurnber and other products put
waste to good use, while providing quality and durability
that often exceed conventional materials. For example,
decking materials made of recycled plastic mixed with
wood waste fibers can last up to five times longer than
wood decking, and never needs to be treated or painted.

Water is another critical resource. California residences
use 5.6 million acre-feet of applied water annually.
Our prosperity and ability to meei the needs of our
growing population hinge on having adegquate supplies
of clean, fresh water. Homes remodeled and landscaped
to use water wisely make a tremendous contribution

to protecting our shared resources and reducing the
pressure on municipal water systems and supplies.

An added benefil is lower waler and sewer bills for the
homeowner. Today's building professionals and home-
owners can take advantage of a new generation of cost-
effective, high efficiency appliances and landscape
water management systems, as well as a variety of
proven landscaping strategies that reduce water use.

INIATINA NITHI 40 MIIAUIAD I
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OVERVIEW OF GREEN BUILDING I

GREEN BUILDING GUIDELINES FOR HOME REMODELING

Using fossil fuel-based energy 1s a major contributor
to air pollutien and global climate change. With
homes accounting for roughly 31% of the electricity
consumed in the state, 1t 15 clear that homeowners
and remodeling professionals have a sigmficant role
to play in helping our society address energy-related
concerns now and in the coming decades.

Energy efficiency is the cornersione of every green
home. Whether you are remodeling a 30-year-old
suburban ranch house or a 120-year-old inner-city
Victorian, you can improve 1ts energy performance,
Improving energy efficiency and using renewable
energy sources are effective ways to reduce the potential
of energy supply interruptions, improve air guality,
moderate the impacts of global warming, and slow
the rate al which we need to build new power plants,

Energy efficiency also makes good sense for
homeowners: an energy-efficient house saves money
by reducing utility bills year after year, and provides
other valuable benefits. Betler insulation, for example,
reduces uncomforiable drafts, and double-pane windows

Pholovoltaic panels

make for a quieter home. Homeowners who have
already made their homes as energy efficient as
possible may choose to go a step further and install
renewable energy systems such as solar water heating
and photovoltaic panels.

On average, Americans spend 90% of their time
indoors, yet the air inside our homes can be ten times
more polluted than outdoor air, according to the U.S.
Environmental Protection Agency. Children are particularly
vulnerable when it comes to air pollution. A report in
the New England Journal of Medicine states that 40%
of children will develop respiratory disease, in part
due to Lhe chemicals in their homes.

A commaon source of indoor air pollution is volatile
erganic compounds {VOCs), a large class of chemicals
that offgas from many building materials. Exposure

to VOCs may cause a range of symptoms, from eye
irritation and headaches to more severe effects. Many
paints, floor fimishes, adhesives and sealants emit
unhealthy VOCs. Kitchen cabinets, couniertops, shelving
and furniture may be made from particleboard or medium
density fiberboard. These pressed-wood products are
typically made with adhesives that release urea
formaldehyde—a known human carcinogen—into the
home for years after installation.

Salvaged building materials



Fortunately, the building products industry is responding
to these indoor pollution problems by developing safer
products, including low-VOC paints, cleaners and
adhesives. These products are now cormnmonly available
from most major suppliers at costs comparable to
conventional products.

Poor indoor air quality is also often caused by biological
contaminants, such as mold that grows as a result of
moisture infiltration due to inadequate ventilation,
poor design and mainienance, and other factors. Dust,
another major source of air pollution inside homes, can
be reduced by making sure the entryways have easy-
to-clean flooring matenals such as natural linoleum,
bamboo or wood, and by offering a bench and shoe
storage to encourage people to remaves shoes before
entering the home.

Whether you are updating the kitchen or adding a
bedroom, it's natural to think of a remodeling project
as a private affair. But it is imporiant to remember
that the remodeling decisions we make don't just
affect our own lives. Our choices can also have an
impact on other people’s lives for decades to come.
A home that is remodeled without taking energy
efficiency into account will waste energy year after
year, resulting in air pollution and global warming that

Recycled plastic composite decking

affects all of us. A home remodeled using poor quality
matertals may put an unnecessary burden on landfills
a few years down the line, if those materials have to be
tern out and replaced. Landscaping that sends rainwater
direcily to the sewer rather than allowing it to sink in
the soil stratns our aging wastewater ireatment systems.

Green remodeling offers remodeling professionals,
community leaders and California residents sensible
solutions that both improve an individual home's
performance and provide broad-based community
benefits. These benefits range from cleaner air to
reduced global warming impacts, from healthier
landscapes to longer-lasting buildings.

Clearly, green building cannot solve all the social,
economic or environmental challenges facing California’s
communities. Still, green remodeling offers a valuable
set of strategies for meeting our expectations for
livable, healthy, sustainable communities.

Sustainably renovated home
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OVERVIEW OF GREEN BUILDING I

GREEN BUILDING GUIDELINES EOR HOME REMODELING

Costs and Benefits of Green Remodeling

There are many reasons to embrace green remodeling.
These include health considerations for residents and
construction workers, uilhly and maintenance costs,
concern about environmental issues such as global
warming and destruction of old-growth forests, and
a desire to create higher quality homes.

By applying a sustainable perspeclive to the remodeling
process, green building brings the benefits of resource
conservation, durability, energy savings and healthy
living. Although all of these benefits are compelling,
on any given preject you or your chent may decide
that one type of benefit—such as energy savings or
better indoor air quality—is most important.

If you are a building prefessional, green remodeling
skills may help you expand your market and develop
an environmentally fnendly image for your business.
And 1f you are a homeowner, green remodeling strategies
that focus on energy and water conservation can
reduce your utility bills year afler year. While it's true
that some individual green remodeling strategies may
cost more, the benefits and value of adopting a green
approach to remodeling are vastly higher than any
small increase in cost.

These Guidelines describe methods and materials that
range in cost—some of them cosi no more or even
less than conventional options. In fact, when a remod-
eling project 1s designed from the outset to be green,
It need not cost more than a conventional remodeling
project. While not all measures described in these
Guidelines will be applicabie to your project, the
measures included are relevant and reasonable for
most exisling homes in Caltfornia.

Some of the measures do cost more intially, but this
additional cost needs to be evaluated in the context
of the longer-term benefits provided: utility and
matntenance cost savings, better indoor air guality
for residents, healthier jobsites for workers, and
longer building life. When considering green building
measures, 1t is very important to balance upfront
design, product and construction cosls with these
other significant benefits.

While most green remodeling practices are just common
sense, sometimes the greenest approach requires thal

the remodeling professional or homeowner become
familiar with a new product or practice, such as
incorperating a rain screen wall system when building
new exterior walls. Learning new practices sometimes
involves an initial outlay of time and money. But green
buildings are more than just buildings. They are
the manifestation of the homeowner's and building
professional’s desire to do themr part in contributing
to a healthier, more sustainable world.

These Guidelines are for building professionals and
homeowners planning to remodel single-iamily homes
in California.

The methods and materials in these Guidelines range
from basic, common-sense practices such as venting
bathroom fans to the outside, to more sophisticated

strategies such as installing renewable energy systems.

No matter where you are on the green remodeling
spectrum—from novice to expert—you can count
on these Guidelines for resources, design 1deas and
real-world advice that you can put to use today.

If you are new to green remodeling, you can start
taking steps right away toward creating healthier and
more energy- and resource-efficient homes. Inside
these Guidelines, you'll find many strategies that
are easy to implement and add virtually no cost.

As your experience with green remodeling grows,
you'll likely find yourself scaling up to even healthier
and more effective design and construction practices.
The Green Remodeling Checklist in Chapter Two provides
a very convenient way for you to track green features
in a particular project. And for remodeling professionals,
the Green Remodeling Checklist is also a handy way
to benchmark your progress over time as you and your
company gain experience with green building,

If you are experienced with green remodeling, some
of the approaches and practices described here may
already be part of your daily practice. In that case,
these Guidelines will help you employ more advanced
green-building strategies that will reinforce your
organization's leadership posttion,



Green Remodeling Checklist

The Green Remodeling Checklist was developed to offer building professionals,
homeowners and municipalities a tool to assess how green a particular remodeling
project is. It is based on the green building methods and materials described in
Chapter Three. The Green Remodeling Checklist was developed in coordination with

local builders, city planners and building officials.

Because remodeling projects vary so widely in scope—from a bathroom re-do to a
whole-house rebuild—it is not feasible to use the checklist to assign a “final score”
for projects. Every effort should be made, however, to incorporate as many of the
measures as possible into your remodeling projects. These measures were chosen
based on their ability to improve the home and the environment, as well as on their
ease of implementation and relative low cost. Consider these measures as a starting
point for the greening of your project. To download an electronic version of the Green

Remodeling Checklist, go to www.BuildGreenNow.org.

The Green Remodeling Checklist is also the basis of GreenPoint Rated, a third-party
home rating program offered by Build It Green. For more information about GreenPoint
Rated, visit www.GreenPointRated.org or call 510-845-0472.

"As architects, we incorporate green building practices and the green building
checklists from initial meetings with clients through design and into construction.
The checklist and principles help us increase our understanding of our clients
needs and aid us in raising the awareness of both the client and contractor
to the wide array of green options and benefits. ™

—J. Bradford Hubbell, Hubbell Daily Architeciure + Design, Mill Valley, CA
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Green Remodeling Checklist

[ 2
1.
2.
3.
»
1.
2.
3
>
1.
2.
3.
4.
5.
6.
7.
a8
9.

A. Site Community  Energy  |AQMHealth Resources  Waler
Prolect Existing Soil and Mimimize Disruption of Existing Plants & Trees L] ||
Decenstruct Instead of Demolish

Recycle Construchion and Demolitign Wasle

B. Foundalion

Replace Portland Cement i Concrete with Recycled Flyash or Slag

Reirofit Crawl Space to Control Mosture | |
Design and Build Structural Pest Controls

C. Landscape

Construct Resource-Efficient Landscapes

Use Fire-Safe Landscaping Techmques [ |

GREEN REMODELING CHECKLIST I

Minimize Turf Areas

Plant Shade Trees || ]
Group Plants by Water Needs (Hydrozoning)

Install High-Efficiency Irngation Systems

Add Compost {o Promote Healthy Topsoil

Mulch All Planting Beds

Use Salvaged or Recycled-Content Matenals for Landscape Elemenis

10. Reduce Light Pollution | |
11. Collect and Retaun Ramnwater for Irngation

» D. Structural Frame and Building Envelope

1. Apply Optimal Value Engineanng

2 Use Engineered Lumber: a) Beams and Header b) Insulated Engineered Headers
¢) Wood |-Joists or Web Trusses for Floors d) Wood I-Joists for Roof Rafters
e) Engineered or Finger-Jointed Studs for Verlical Applications
f} 0SB Subtloor g) OSB Sheathming

Use FSC-Certitied Wood

Use Solid Wall Syslems
tincludes SIPs, ICFs, & Any Non-Stick Frame Assembly)

Reduce Pollution Enterng the Home from the Garage ]

&

Design Energy Heels an Rool Trusses

Install Qverhangs and Guliers
Instal! Refleclive Rocf and Radsanl Barrier

© @ N e

Replace Single-Pane Windows with High Performance Windows

—
(=)

. Retrofit with Storm Windows

. Install Low Solar Heat Gain Coeffictent (SHGC) Window Film on Single-Glazing

—
n

. Retrofit Structure for Earthquakes
E. Exterior Finish
Use Recycled-Content cr FSC.Certified Decking
Install Rain Screen Wall System
Use Durable and Noncombustible Siding Materrals

GREEN BUILDING GUIDELINES FOR HOME REMODELING
—
—_

Use Durable and Noncombustible Roofing Matenials

F. Insulation

Instail Insulation with 75% Recycled Content

Install Insulation That Is Low-Emithing ]

Upgrade Insulation to Exceed Current Title 24 Requirernents

Inspect Quality of Insulation installation before Applying Drywail

U . A S i

Apply Caulking and Weatherstripping



SEE ST N
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2.
3

G. Plumbing

Distribute Domestic Hol Water Efficiently

Replace Toilets with High Efficiency Tolets

Upgrade to High Efficiency Water Healer

Install Water-Efficient Faucets and Showerheads

H. Heating, Ventilalion & Air Conditioning

Design and install HVAC System to ACCA Recommendations

Install High Efficiency, Sealed Combustion Heating Systems

Install Zoned, Hydromic Radianl Healing with Slab Insutation

Instzll High Efficiency Air Condibonung with Environmentally Responsible Refrigerants

Instatl Effectwe Ductwork: a) Install New Duciwork withon Condilioned Space
b) Use Duct Mastic on All Ducts & Joints Seams c) Install Ductwork under
Atlic Insulabion (Buried Ducts) d) Pressure Balance 1he Ductwork System

e) Protect Ducts durning Remodeling and Clean All Ducts before Occupancy
) Insulale Existing Ductwork

Install High Efficiency HVAC Fuiter
No Fireplace or Retrofit Wood Burning Fireplaces
Inslall Effective Exhaust Systems in Bathrooms ard Kitchen

Install Mechanwical Ventilation System for Coolng

. Install Mechanical Ventilation for Fresh Air

. Install Carbon Monoxide Alarms

l. Renewahle Energy

Install Solar Water Heating System

Install Photovoltaic (PY) System

). Building Performance

Whole House Inspection/Diagnostic Testing and Make Improvements
K. Finishes

Design Entryways te Reduce Tracked-In Conlaminants
Use Low-¥OC or Zero-YOC Interior Paint

Use Low-VOC, Water-Based Wood Fimishes

Use Low-YOC Caulk and Construction Adhesives

Use Recycled-Content Paint

Use Environmenially Preferable Matenals for Inierior Frushes:
a) FSC-Certtiied Wood b) Reclaimed/Refinished
c) Rapidly Renewable d) Recycled-Content e) Finger-Jointed

Reduce Formaldehyde in Intenor Fiushes
Test Incloor Air for Formaldehyde after Instaliation of Finishes
L. Flooring

Use Environmentally Preferable Floonng: a) FSC-Certified Wood b) Reclaimed or
Refinished c) Rapidly Renewable d} Recycled-Content e) Exposed Concrete

Use Thermal Mass Floors
Use Floornng That Is Low Emitling

» M. Appliances and Lighting

1. Install Water- and Energy-Eficieni Dishwasher

2. Install ENERGY STAR™ Clothes Washing Machine

3. Install ENERGY STAR' Refrigerator

4. Install Bwli-In Recychng and Compusting Center

5. Upgrade to Energy-Efficient Lighting

6. Install Low-Mercury Fluorescent Lighting

7 Install Lighting Controls

> N, Other

1. Incerporate Green Remcdeling Checklist m Blueprints
2. Develop Homeowner Manual of Green Features/Benefits

3.

Inrovation

Community

Energy

1AQ/Heallh Rasources

Watar
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GREEN REMODELING METHODS AND MATERIALS I

Green Remodeling Methods and Materials

The green methods and materials in these Guidelines benefit building professionals,
homeowners and residents, and the environment. This chapter describes each
measure that is listed in the Green Remodeling Checklist, discusses the conditions
under which it should be used, and describes its benefits. None of these practices

are intended to supersede applicable building codes or other regulations.
The Building Basics sidebars throughout this chapter address general building

principles and best practices, but are not specifically included in the Green

Remodeling Checklist.

“The construction industry is one of the greatest contributors to the depletion
of our planet's natural resources. As builders, we have both the opportunity
and responsibility to effect a positive change. Over the past five years, we have
seen an astounding increase in clients, architects, and engineers requiring a
knowledge of green building practices; we continue to train our team to meet
this growing market demand.”

~—~Chris Avani, Canyon Construction, Moraga, CA



Soil 1s a valuable, living resource
that should be protected during
remodeling work. Through careful
planning and construction practices,
valuable soil as well as mature trees
and other plants can be preserved.

BUILDING BASICS

Limit and delineate the construction
footprint; restrict heavy equipment
that compacis soil, including cars,
to areas that are or will be paved or
built over. Identify areas to be paved
as a place to store existing topsoil, if
topsoil needs Lo be removed from an
area during construction. Protect
stored soil from erosion.

Assess the existing landscape to
determine the feasibility of preserving

or relocating mature trees, shrubs
and native vegetation. Protect trees
and shrubs from construction
equipment by placing temporary
fencing beyond their driplines. If the
remodeling project will affect the
landscaping, look for opportunities
to create or preserve wildlife corri-
dors adjacent to open space, wild
lands and creeks.

Design building additions and
outdoor features (such as patios) fo

Things to Consider before You Remodel

Green-Remodeling Starts with Green Design

With any size remodeling project,
take the time to explore design
alternatives. If you wait until con-
struction begins to start thinking
about greening the home, you will
likely miss opportunities o save
money, curb waste, increase com-
fort, protect indoor air quality, and
improve energy and water efficiency,

With every design choice you make,
ask yourself: How will this choice
affect the home's energy or water
use? What natural resources will be
used or wasted as a result of this
design decision? How might this
choice affect the occupants’ or
construction workers' health? And
then ask yourself: How can | improve
this aspect of the design so that it
contributes to a healthier environ-
ment and a healthier home?

Evaluating Hazardous Materials

Before starting a remodeling proj-
ect, consider hazardous materials
that may be present, such as
asbestos, lead-based paint or
meld. If you need help identifying

or remediating problems, consult
a hazardous materials expert.

Pinpointing Comfort and
Energy Efficiency Problems

Home performance contractors can
run diagnostic ests that search for
air leaks and moisture problems,
and gauge the home’s overall
energy efficiency. This process can
help the homeowner fo identify
opportunities for improving comfort,
reducing energy bills, and creating
a healthier home, To find coniractors
who perform these services, go to
the websites of CalCERTS
{www.calcerts.com), the California
Building Performance Association
{www.cbpca.org), or California Home
Energy Eificiency Rating Services
{www.cheers.org).

Choosing Green Products

To find green products, consult Build
It Green's free AccessGreen Directory
{www.,Build|tGreen.org). When evalu-
ating products and processes, ask
yourself these questions:

¢ Will this product make the home

more epergy efficient and/or com-
fortable?

= Wil this product save water?

* |s this product safe when used or
after it is installed? Will it ofigas
harm{ul chemicals?

¢ |s this product durable so it won't
have to be replaced or repaired
frequently?

» |5 this product made from recycled
materials?

e s this product manufactured in
an environmentally friendly way?

* |5 this product made locally?

Get Paid to Green Your Home

Electric or gas utilities may offer
rebates for ENERGY STAR*
appliances and energy efficiency
upgrades, as well as free online
energy efficiency surveys of your
home. Water districts may offer
free leak detection services, free
shower and faucet aerators, land-
scaping and water audits, and
free or rebated ioilets, dishwashers
and clothes washers. For more
information, check with your
local uiility or water district.
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GREEN REMODELING METHODS AND MATERIALS I

GREEN BUILDING GUIDELINES FOR HOME REMODELING

minimize the building and hard-
scape footprints and to require
little or no grading. When grading
1s unavoidable, stockpile the existing
topsoil and re-spread it during final
landscape grading.

After construction, evaluate the
quality of the stockpiled sail, amend
with compost, and re-spread. Any
new sotl that needs to be added
shall be similar to the existing soil
in pH, texture, permeability, and
other characteristics, unless soil
analysis reveals that a different type
of soil 1s appropriate. For more
information, refer to the resources
offered by the Bay-Friendly
Landscaping and Gardening
Program at www.BayFriendly.org or
the California Friendly Gardening
Guide at www.bewaterwise.com.

BUILDING BASICS

Plants thrive in healthy soil. Healthy
soils can also sigmificantly reduce
storm runoff, reduce fertilizer and
pesticide requirements, improve
water quality and conserve irrigation
water. Protection of existing mature
landscape features helps prevent
soil erosion, keeps the home and
surrounding environment cooler in
the summer, keeps plant waste out
of landfills, preserves nature and
adds value to the property.

Deconstruction of existing buildings
and building components is a good
way to salvage qualty building
products that have not yet reached
the end of their usable life, even if
the building or part of it has.

Reduce, Reuse, Recycle

Salvaged materials may be less
expensive, of higher quality, or have
more character than new materials.

Deconstructing a whole house or
significant portions of it requires a
team of workers experienced in
dismantling buildings. Locate

a demolition contractor whe offers
deconstruction services or an
organization that specializes in
salvaging building materials. In
some cases, deconstruction may
cost more than traditional demoli-
tion, but donating the salvaged
materials to a nonprofit or charity
may result in a substantial tax
deduction that can offset the cost.

Common salvageable materials
include timber, doors, sinks, fencing,
bricks, tile, hardware and light

You've heard of the 3-Rs—reduce,
reuse, recycle. In green remodeling,
the 3-Rs siart at the earliest stages
of design, by thinking creatively
about how to reduce waste. Design
the project so that you reuse as
much as possible of the structure,
finishes and furnishings. Keep in
mind, though, that sometimes it
makes sense {o replace items, such
as electricity-guzzling refrigerators,
with new energy-saving products.

Keep usable materials out of land-
fills by deconstructing instead of
demolishing the rooms that will be
remadeled. Deconstruction involves
manually unbuilding and salvaging
buitding materials, trim and fix-

fures. Reuse the salvaged materials
on the current project,

or sell or donate them so that
someone else can use them.

The other side of the deconstruction
coin is design for deconstruction.
Haw will the decisions you make
today affect the ease with which
people can deconstruct the home
in the future? Materials that are
screwed together rather than
glued, for example, are easier to
dismantle and reuse.

Recycling of construction and
demolition waste is a common-
sense practice, but don't stop with
recycling what you don’t need.
Close the [oop by choosing new

materials that have a high recycled
content, And find salvaged materials
at tocal salvage stores and demolition
sales, or through websites such as
Craigslist.org and Freecycle.org.
Other helpful resources include
Seattle's Salvage and Reuse Guide
{www.seattle. gov/dpd/GreenBuilding),
Green Building in Alameda
County's Builders' Guide to Reuse
and Recycling
{www.BuildGreanNow.org),

and the Califotnia Integrated
Waste Management Board
{www.ciwmb.ca.gov).




fixtures. Reclaimed lumber, in the
form of siuds, beams,

flooring and trim, 15 among the
most valuable and available of
salvaged building products.

For Alameda County resources,
download the Builders’ Guide to
Reuse and Recycling at
www.BuildGreenNow.org {In the
Design & Building Professionals
section under Construction &
Demolition Recycling). For siatewide
information, contact the California
Integrated Wasile Management Board
at www.ciwmb.ca.gov.

Many saivaged building materials
are beautiful and high n quality.
Reusing building materials generates
less waste and pollution than
recycling does, decreases disposal
costs and increases |landfill capacity.
Donations of salvaged building
materials io nonprofit groups may
be tax deductible.

Each year over 9 million tons of
construction and demolition {C&D)
debris is disposed of in California
landfills. This represents 22% of
the statewide waste stream.
Remodeling waste generally consists
of wood, drywall, metal, concrele,
dirt and cardboard. It can also
include plant debris (green wasie)
from the landscape. Much of this
material can be reused or recycled,

Deconstructing a whole house or
significant portions of it requires a
team of workers experienced in
dismantling buildings. Locate a
demolition contracter who offers
deconstruction services or an
organization that specializes in
salvaging building matenals. In
some cases, deconstruction may
cost more than traditional demoli-
tion, but donating the salvaged

matenals to a nonprofii or charity
may result in a substantial tax
deduction that can offset the cost.

Common salvageable materials
include timber, doors, sinks, fencing,
bricks, tile, hardware and light
fixtures. Reclaimed lumber, in the
form of studs, beams, flocring and
trim, 1s amang the most valuable
and available of salvaged building
products. Refer to the resources
listed in item #2, Deconstruct
Instead of Demolish.

Many salvaged building materials
are beautiful and high in quality.
Reusing bullding materials generates
less waste and pollution than
recycling does, decreases disposal
costs and increases landfill capacity.
Donations of salvaged building
materials to nonprofit groups may
be tax deductible.
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GREEN REMODELING METHODS AND MATERIALS I

GREEN BUILDING GUIDELINES FOR HOME REMODELING

B. Foundation

Flyash is a byproduct of coai-burning
power plants. it is typically landfilled,
bui can be an inexpensive and
quality substitute for a portion of the
Portland cement in concrete.
Corncrete supplers routinely replace
10 to 15% of the Portland cement
in their mixes with flyash. Slag, a
byproduct of the steel industry, may
also be used like {lyash to replace
some of the cement.

BUILDING BASICS

Up to 50% of cement can be
replaced with flyash or slag in
many residential concrete mixes.
However, high-volume flyash or slag
mixes (35% replacement or more)
may require longer cure times and
different finishing techniques than
standard concrete. Consult a struc-
tural engineer for information,

Flyash and slag improve the per-
formance of concrete by increasing

strength, reducing permeability and
reducing corrosion of reinforcing
sieel. Using flyash or slag also
reduces the amount of cement and
water needed, thereby decreasing
the overall environmental impacts
of cement production and water
spurcing. Cement production

is energy intensive; it accounts
for more than 6% of the world's
carbon dioxide emissions that
coniribute to giobal warming.

Incorporate Passive Solar Heating and Cooling

Trellises fu reduce heal gain

Although it is easier to incorporate
passive solar techniques when building
a brangd-new home, every remodeling
project should also be evaluated to
identify passive solar opportunities.

The basic approach involves allowing
sunlight to enter the space during
the winter, yet be blocked duning the
hoifest times of the summer. This
is achieved with proper building
and window orientation and with
exterjor shading.

I the winter, the sun's energy is
captured and stored during the day
in building materials that have high
thermal mass, such as concreie,
stone or ceramic tile floors. In the
evening, those materials radiate their
heat fo intetior spaces, reducing the

need to run the heating system.

Passive cooling involves using

roof overhangs and other exterior
window shading to keep the sun
out in summer, taking advantage
of internal thermal mass to moderate
temperature swings. In addition,
ventilating the home with cool
night air reduces or eliminates the
need for air conditioner operation.

What follows are some basic passive
solar heating and cooling sirategies.

* Consider the orientation of the
home or addition at the start of
any project. South-facing walls
and windows will receive the
most sunlight. Design roof over-
hangs for south-facing windows
1o let sun in during the winter
and keep sun out in the summer.

= Use thermal mass wall and floor
materials to abserb heat and cold.

* |ncorporate awnings, trellises and
deciduous shade trees to limit
summertime solar heat gain
through south-, east- and west-
facing windows.

* Design windows and operable sky-
lights to catch prevailing breezes
and provide natural ventifation.

* The recommended south-facing
window glazing for passive solar
buildings is a low U-factor, such
as 0.40, and 2 high solar heat
gain coefficient (SHGC), such as
0.65 or higher. See Section D
for information about window
glazing technologies.

* |nsulate the butlding to a very
high level and reduce infiltration
sn that stored heat won't be lost
oo quickly.

s Reduce solar heat gain through
exterior surfaces by using light
extetior ¢olors or paints with
reflective pigments, ENERGY
STAR® roofing malerials, and/or
radiarit barrier roof sheathing,

For more information about passive
solar design for homes, visit the U.S.
Depariment of Energy’s website,
www.eere.energy.govbuildingsfinfo/de
sign/integratedbuilding/passive.htm}.




Craw| spaces are common in
Califorma homes. Unfortunately,
most crawl| spaces are underventi-
lated and are often the source of
moisture problems in the home.
Retrofitting crawl spaces can help
reduce moisture problems.

Control ground maoisture by covering
the entire crawl space floor with

a durable vapor barner {plastic
sheeting that is at least 6 mils
thick). The vapor barrier can be
installed by a building professional
or a handy homeowner, Overlap the
sheets, pin them to the ground, seal
the seams with tape and then apply
mastic over the tape. Carry the vapor
barrier up the foundation wall at
least 12 to 18 inches above the
level of the exterior soil.

Prior to installing the vapor barrier,
consider installing a French drain
system outside the foundation wall
and in the crawl space to divert
water, Consult a moisture control
expert for your specific situation.

If appropriate, consider going a step
further by conditioning the crawl
space. This invelves insulating the
crawl space walls, closing the venis,
and bringing into the crawl space a
small amount of conditioned air
from the home's heating and cool-
ing systemn. Consult with your local
building department and follow
best building science practices.
For more information, visit
www.crawlspaces.org and
www.buildingscience.com.

Dry crawl spaces can significantly
reduce moisture ntrusion into a
home, thereby improving indoor air
quality and the structure's longevity.

Pests are attracted to moisture,
darkness, food and rotiing wood.
Ants, termites and cther pests can
damage cellulose-based building
materials, but some chemical
treatments designed to deter pests
may also be toxic to humans and
other animals. Permanent, structural
pest controls can physically hinder
pests along their typical pathways
of entering the home.

Include physical pest controls for
all new foundations, and retrofit
existing foundations with structural
pest controls whenever possible.
Install a continuous, durable termite
shield around all foundatron slab
penetrations (such as pipes), at the
junction of the foundation or piers
and the wall framing, and wherever
slab perimeter insulation is installed.

When siructural wood elements
(such as posts, stairs and decks)
are in constant contact with concrete
or soil, they remain moist for pro-
longed peniods. Create a separation
to allow water to drain and wood
to easily dry out.

Locating all plants at least 36
inches from the foundation keeps
roots away from the foundation,
reduces the chance of pests traveling
from nearby branches onto the

home, and allows the homeowner
lo more easily inspect for termite
tunnels around the home’s
foundation wall.

Make framing materials difficult
for pests to reach by keeping the soil
thai is ad)aceni to the foundation
away from the home's framing and
siding. For new construction, the
distance between the soil and the
framing/siding materials should be
12 inches,

Also consider deterring pests by
using low toxicity borate-based
wood preservatives on oriented
strand board (0SB}, plywood and
pressure-treated lumber. Borates
are naturally occurring mineral
preservatives that are not appetizing
io carpenter ants and termites,
thus protecting the wood from
damage due to pests. Another option
1s to use building materials that do
not contain cellulose.

Physical pest contrals are permanent
controls that reduce the need to
use chemicals. They also increase
the durability of the home's structural
elements, reducing the time and
money needed for repairs. Nontoxic
pest controls help protect the
building from pest damage while
also protecting human health.
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GREEN REMODELING METHODS AND MATERIALS I

GREEN BUILDING GUIDELINES FOR HOME REMODELING

C. Landscape

To learn more about the practices described in this section, visit the websites of the

Bay-Friendly Landscaping and Gardening Program (www.BayFriendly.org), the

California Friendly Garden Program

(www.bewaterwise.com),

and the U.S.

Environmental Protection Agency's WaterSense program (www.epa.gov/watersense).

Use the AccessGreen Directory at www.BuildItGreen.org to find suppliers of environ-

mentally sound landscaping products, native plants, mulch and compost, soil testing

services and more.

Conventional residential landscapes
are often designed without regard
for climate and soil conditions.
Typically, they require high inputs of
water and chemicals and produce
excessive plant debns from pruning
and mowing activities, Invasive
plants used in landscaping often
escape into natural areas, where
they can spread rapidly, crowd out
native plants, degrade wildlife habitat
and increase the wildfire fuel load.
Resource-efficient landscapes use
plants and techniques that are better
suited to local swmls, wildlife, rainfall
and chmate.

Evaluate the chmate, exposure and
topography of the site. Assess the soil
quality. Have the soil professionally
analyzed for texture, nutrients,
organic matter content and pH,
especially If the topsoil was not
protected during construction
activities. If soil amendments are
advised, ask the laboratory to
recommend Organic or environ-
mentally friendly amendments.
The AccessGreen Directory at

www.BulldliGreen.org lists soil
testing laboratories.

Select droughi-tolerant species that
are appropriate for the site’s soil and
microclimates, such as California
natives, Mediterranean or other well-
adapted species. Plant a variety of
trees, shrubs and other perennials
and limit annuals. Find out which
invasive species are problematic
locally; do not include them in the
planting palette and eliminate any
from the site before planting. See
the California Invasive Plant Council
website at www.Cal-1PC.org for a list
of local invasive species for your area.

Give plants plenty of room to mature,
reducing the need for pruning and
shearing. Limit turf to the smallest
area that will meet recreational needs
(see Minimize Turf Areas, below).
Include a site for composting and
mulching plant debris.

A diverse [andscape of native species
supports beneficial birds, bees and
other msects and may resist disease
and other pests better ihan one with
litile variety. Choosing and placing

planis appropnately will also reduce
the amount of plant debns sent to

landfills and water used for irngation.

Califernia’s hot, dry climate
makes fire protection an important
consideration for landscape design,
especially because many homes
are adjacent to areas that may
be prone to wildfires. Simple
landscaping design practices

can help defend the homes by
reducing fuel accumulation and
interrupting the fire path,

Determine whether the site is in

a high-risk area. Map the site,
identifying expesure to prevailing
winds during the dry season and
steep slopes that can increase
wind speed and convey heat.
Identify adjacent wildlands or open
space, as well as south- and west-
facing slopes and their vegetation,
particularly species that burn readily.

For sites adjacent to fire-sensitive
open space or wildlands, create
defensible space around buildings;
this is an area where vegetation is
modified to reduce fuel load and
allow firefighters to operate. Use
irrigated, low-growing, fire-resistant
vegetation, patios, paving siones
and other low-risk features in the



zone immediaiely surrounding the
structure.

Specify plants with low fuel volume
and/or high moisture content.
Avoid plants with high oil content
or that tend to accumulate an
excessive amount of dead wood

or debris. For information about
choosing fire-resistant plants, visit
the websites of the Bay-Friendly
Gardening and Landscaping
Program (www.BayFriendly.org) or
the Califormia Friendly Gardening
Guide (www.bewaterwise.com).

1 Permeable paving on driveway and
walkway 1o fronl door

Waler from roof channeled (o cistern
Water for wildlife habilal

Pavers wilh spaces and low water use
planls between

5 Front iawn replaced by diverse
plantings with many California native
groundcovers, shrubs and trees, but
no invasive species

6 All planls given the space to grow
lo Lheir natural size

Also see the City of Oakland's
publication, Fire Wise Native
Plants, at www.oaklandnet.com/
wildfirePrevention/Plants.html.

Do not plant trees and shrubs

at distances where limbs and
branches will reach the house

or grow under overhangs as they
mature. To minimize fire ladders,
do not plant dense hedges or
space tall vegetation too closely
together. Use mulch {except fine
shredded bark) and decomposed
granite to control weeds and

7 Planis selected Lo maich
the microclimales

8 Irrigation conlroller walers hydrozones
according 1o plant needs, soil moisture
and wealher

9 Decidugus trees placed lo lhe west &
southwesl al the house & patio for
summer cooling

10 Reposilory for leaves Lo collect under
trees as mulch

reduce fuel for fires. Construct
roofs, siding and decks with fire-
resistart materials, Consider
alternatives to wood fences, such
as rock or concrete walls.

Fire-safe landscaping reduces risks
of harm to residents and firefighters,
and protects valuable personal and
community assets.

11 Mulched paths keep soil covered

12 Drip irrigation for vegelahle heds,
shrubs, trees and elsewhere
where feasible

13 Raised beds are conslrucled from
plaslic or composite lumber

14 Compost bin recycles planl and
kitchen debris

15 Evergreen windbreak blocks norih
winler winds

16 Trees nol fopped bul pruned properly

17 Small lawn in backyard where family
will use il
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Lawns (or turf) are useful for
recreation and relaxation, but turf
requires frequent cutting, watering
and application of fertilizers or
other chemicals o siay green
dunng California’s long dry season.

Replace decorative lawns with
water-conserving California native
groundcovers or perennial grasses,
shrubs and trees. If lawns are
desired, plant 1n small areas where
they are most likely io be used for
play and relaxation. Choose plant
species that are native or regionally
appropriate and have a water
requirement less than or equal to
tall fescue. Avoid planting turf on
slopes greater than 10% or in
irregularly shaped areas that cannot
be irrigated efficiently. Avoid turf
in isolated areas {driveway strips} or
other areas less than 8 feet wide on
the shortest side, unless irrigated
wilh subsurface irrigatton or micro
spray heads.

Minimizing turf conserves water. If
a 1,000-square-foot lawn needs 1
inch of water per week, reducing it
to 500 square feet can save approx-
imately 10,000 gallons of water per
dry season. Minimizing turf reduces
the need for mowing and removing
grass clippings. Chemical use
may also be decreased, thereby
proteciing the quality of local
waterways and aquifers.

During summer months, the sun
heats up homes, which makes air
conditioners work harder and
drives up peak electricily demand.
Large shade trees keep direct sun
ofi the roof, walls and windows

in the summer, thereby lowering
cooling costs and increasing
comfort while providing an attractive
and valuable landscape.

Augmenti the existing tree cover an
the site, particularly to the west of
the building, by planting California
native or other Mediterranean tree
species that are drought tolerant
and appropriate for the site's soil
and microchimates. Plant irees to
shade walls, windows and paved
areas. |f the building design includes
passive solar heating, do not plant
{rees too close to the home's south
side. Avoid planting trees too close
to utilities. Plant a variety of decid-
vous trees and give them plenty of
room to mature, reducing the need
for pruning and shearing.

Shade trees can create a microcli-
mate that is up to 15°F cooler than
the surrounding area, and can
reduce summer air-conditioning
cosis by 25 to 40%. Peak electricity
demand is at its highest during
late afternoons in the summer;
shade trees play an important role
in reducing this demand. Trees
provide numerous additional benefits
including absorbing carbon digxide,
cieansing the air, creating habitats
for birds and other creatures, provid-
ing play places for children, making

the neighborhood more beautiful
and increasing property values.

Different plants have different
water requirements. Hydrozoning
involves dividing the landscape into
zones of low, medium and high
water use 1o prevent overwatering.

Group plants by water needs, creating
irrigation zones based on the plants’
water requirements and their
exposure, Delineate each hydrozone
on the site, wrrigation and planting
plans. Place thirstier plants in
relatively small, highly visible areas
and if possible, in spots that

Landscape before and aifter an upgrade
that reduced lawn size, increased diversity,
improved property values, cut water bills
by 50% and reduced maintenance cosis
by 20%.



naturally collect water. Plant the
larger areas with drought-tolerant
species. Install separate irrigation
valves for different zones. Consider
that some California natives do
not tolerate water in the summer
after they are established; be sure
to separate them from plants
that need ongoing irrigation.

Hydrozoning matches irrigation
to the plants’ water requirements,
conserving water and fostering
resistance to pests and disease.
Flant mortality is also reduced,
saving time and money.

With ncreasing demand on supplies
of fresh water, efficient [andscaping
irrigation is vital in California.
Efficient irrigation systems apply only
the amount of water that the plants
need, wiih little or no wasie through
runoff, overwatering or misting.

Drip and bubbler irrigation tech-
nologies apply water to the soil at
the plant rool zones at the raie the
soil can absorb it, and are often
more appropriate than overhead
sprinklers in areas that are narrow,
oddly shaped or densely planted,
or in areas such as parking lots
and medians. Low-flow sprinkler
heads apply water uriformly and
slowly. Smart controllers regulate
the irrigation program based on
weather or moisture sensors, historic
daia or a signal. A rain sensor over-
rides the system n the event of
rarny weather.

Design the irrigation systern to meet or
exceed the requirements of your local
water conservation ordinance. Install
drip, subsurface drip or low-flow

irrigation systems in place of standard
systemns for all landscape applications.

A smart irrigation controller will
provide even more water savings.
Choose a smart irrigation controller
that has at a minimum the following
capabilities: 1) auiomatic periodic
adjustments to the wngation program,
accomplished through external
sensors, internally stored historical
wealher data or a provider-supplied
signal, 2} multiple siart times, 3) run-
times able to support low-volume
applications, 4) irngation intervals
for days of the week or same day
intervals, and 5) more than one
operating program (for example
A=turf, B=shrubs, C=water features).
If necessary, turn off the irrigation
system or valve for the landscape
or hydrozone that includes oniy

low water use California natives,
once the plants are fully established.

High efficiency irrigation systems
minimize overspray and evaporation
and reduce runoff, dramatically
reducing landscape water use
while preventing disease and mimi-
mizing weed growih that resulis
from overwatering.

A robust, living soil with sufficient
organic conient i1s the foundation
of a water-conserving, resource-
efficient, thriving landscape.

Adding good qualty compost before
planting brings life o the soil and
feeds existing soil organisms, fueling
many natural processes that supply
nutrients, minimize disease and
improve soil quality.

Assess the soil quality on site. Have
the soil professionally analyzed for
texiure, nutnents, organic matter
content and pH, especially if the
topsoil was not protected during
construction aclivities. If soil amend-
ments are advised, ask the labora-
tory to recommend organic or
environmentally friendly amendments,
For soil testing services, check with
your local landscaping professional
or agricultural extension service;
also, the AccessGreen Direciory
at www.BuildltGreen.org lists soil
testing laboratories.

Incorporate 2 to 4 inches of compost
into the top 6 to 12 inches of sail,
or as much as is required to bring
the soil organic matter content to
3.5% for turf and 5% for planting
beds, except for plant species that
will not thrive in such soils. Use fully
stabilized, certified compost as a soil
amendment where appropriate
(stabilized compost has been properly
matured and can be safely handled,
stored and applied to the soil).
Loosen all planiing and turf areas to
a mimmum depth of 6 inches prior
to final landscape grading. Topdress
with compost on furf and around
established shrubs and trees.

Compost can increase permeability,
water-holding capacity and plant

nuirient availabihty. This encourages
healthy plant growth, improves the
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ability of the soil to filter pollutants,
rmproves waler quality, reduces irn-
gation needs and lowers water bills.

Mulch is any material spread evenly
over the surface of the soil. Organic
materials, including chupped land-
scape debris, are preferable over
inorganic maienals because they
supply nutrients over time and provide
wildlife habitat.

Apply and maintain 2 minimum of
2 to 3 inches of natural mulch to all
soil surfaces or at least until plants
grow to cover the soil. Do not place
muich directly against any plant
stem or tree. Designate areas under
trees and away from hardscapes or
storm drains as repositories for
fallen leaves to remain as mulch.
Buy mulch produced from urban
plant waste debris, or from local
suppliers within a 150-mile radius.

Mulch can conserve water, reduce
weed growth and simplify
maintenance operations.

Landscape elements present many
opportunities for using salvaged or
recycled materials. Recycled-plastic
lumber or recycled-compaosite
lumber makes a very durable land-
scape edging. Broken concrete can
be used to make a very attractive
retaining wall or path, and tumbled

glass cullet can be used lo create
beautiful walkways.

Use salvaged or recycled-content
materials for hardscapes {planting
beds, patios, edging, walls, walk-
ways and driveways) and other
iandscape features (for example,
benches and play equipment). I
recycled-plastic or composite lumber
1s not appropriate, use FSC-certified
sustainably harvested wood.

For landscaping and hardscaping,
recycled plastics or composites are
generally much more durable than
wood, because they do not rot,
crack or splinter or require ongoing
wood treatments.

Light pollution occurs when outdoor
light fixtures let light escape onto
neighboring properties and into
the night sky.

Avoid outdoor lighting where it is
not needed. Rather than leaving
outdoor lights on all night, use
lighting controls such as motion
sensors, timers and photosensors
so that the hghts are only on when

Reoyeiad concrete wall (urbanile)

and where needed. Exterior lighting
that provides low contrast on critical
areas, such as sidewalks and home
entrances, is better for visual acuity
than overlighting.

Eliminate all unshielded fixtures
that let light escape skyward or
trespass on neighboring properties,
such as floodlights. Look for
fixtures certified by the Dark Sky
Association for light pollution
reduction (www.darksky.org).

Reducing Iight pollution minimizes
neighborhoad or wildlife habitat
disruption and saves energy.

Rainwater can be channeled
through gutters and downspouts
to an above-ground cistern or
underground gravel dry well, and
then used later for landscape
irrigation. It can also be retained
in hioswales or rain gardens.

Install wherever there is guttered
roof runoff and room for the cistern,
dry well, bioswale or rain garden.

Bioswales are gently sloped drainage
courses that slow the fiow of rain-
water, allowing 1t 1o percolale into

the soil, A rain garden is a planted
depression that absorbs or slows

rainwater runoff.

Water catchment reduces the
need to use municipal or well
water for irrigating lawns and
gardens, and reduces the volume
of rainwater flowing into
municipal sewage systems.



D. Structural Frame and Building Envelope

Optimal Value Engineering (OVE),
also known as advanced framing,
refers to techniques that reduce
the amount of lumber used in
framing a home, while maintaining
structural integrity and meeting the
building code.

Many OVE techniques are suitable
for residential remedeling projects,
including placing rafters and studs
at 24-inch on centier framing instead
of 16-inch, using the right-sized
headers for the load, using only jack
and cripple studs required for the
load, using insulated headers on
exterior walls, and building two-stud
corners with drywall clips.

Using OVE technigues saves wood
and construction costs without a
significant reduction in structural
strength. Many OVE techniques also
allow more of the wall to be better
insulated, which improves energy
efficiency and comfort.

Solid-sawn lumber in sizes 2x10
and greater typically comes fram
old-growth foresis or large diameter
trees. Engineered lumber products,
on the other hand, come from small-
diameter, fast-growing plantation
trees. These producls include
glued laminated timber (glulam),
laminated veneer lumber {LVL),
laminated strand lumber {LSL),
parallel strand lumber (PSL),
wood |-joists, wood floor trusses,

finger-jointed studs and oriented
strand board (0SB}.

Use engineered lumber instead of
solid-sawn lumber wherever appli-
cable. Review structural building
plans to make sure that engineered
lumber is called out on the plans.
The AccessGreen Directory
{www.BuildItGreen.org) lists suppliers
of engineered lumber products.

a. Beams and Headers

Engineered beams and headers
can easily replace any solid-sawn
member of similar size or even
larger. In addition, large solid-sawn
lumber is often used for headers
and beams when smaller dimension
lumber would suffice.

Oplimal Value Engineening Techniques.

Roof pitch/esve i

width redesigned

ezt ey P '.::_.H'_""'."--'-_'.-"'- i i - Single top plie

Headers sized
for actunl loads

110 =%
Doors & windows | .
nligned wistuds \ AW =il

2-stud corngrs ——————

Adspled frem Buidding Science Corporation

b. Insulated Engineered Headers

Engineered headers with preinstalled
insulation are lighter than solid
wood headers, do not shrink
{reducing cracks in drywall), and
insulate better than solid wood.

c. Wood |-Joists or Web Trusses
for Floors

The typical 2x10 and larger solid
lumber used for floor joists can be
replaced with engineered lumber In
most applications. Not only are |-joists
and web trusses stronger than solid
beams, they are lighter. Some have
knock-outs or cavities that allow
ducts, pipes and wires to easily
pass through them, resulting in
quicker installation.

~ Stud spacing
ingreassd

Ladder blocking

e Incromsad
joigi spacing

Overall house
dimensions
reconfigured to
24" module
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d. Wood I-Joists for Roof Rafters

For roof rafters, use I-joists instead
of solid lumber.

e. Engineered or Finger-Joinled Studs
for Verlical Applicalions

Use engineered or finger-jointed
studs wherever conventional studs
are typically used. Finger-jointed
studs use short pieces of 2x4 or
2x6 wood glued together to form
standard stud lengths, while engi-
neered lumber is typically veneers,
strands or flakes of wood glued to
form studs. These studs are all
dimensionally straight and save on
labor and material costs associated
with culling crooked lumber, and

Conslruction using SIPs,

Forest Stewardship Council

The FSC loge on a product provides
consumers with an assurance that
the wood they use comes from forests
managed in an environmentally
and socially responsible manner.

shimming and straightening
crooked walls.

f. Oriented Strand Board for Subfloor

0SB 1s a type of engineered wood
product manufactured from fast-
growing farm trees. OSB comes in
sheets and 15 used as an alternative
to plywood for subfloors.

Reducing demand for large dimen-
sional lumber decreases pressure to
harvest old-growth or large-diameter
trees. Engineered lumber uses
wood fiber more efficiently than
conventional lurnber, Most engineered
wood products are straighter and
stronger than solid-sawn equivalents,
eliminating crooked walls and
reducing material waste.

g. Oriented Strand Board for Wall
and Roof Sheathing

Use 0SB as an alternative to
plywood for wall and roof sheathing,

Forest Stewardship Council (FSC)
certification assures that the forest
from which the wood was harvested

SMART Woon ;
TR

Smart Wood and Scientific
Certification Systems

These groups verify that forest
management 1s accomplished
according to the FSC program.

is managed in an environmentially,
economically and socially respensible
manner. FSC is the only lumber
verification rating that maintains
chain-of-custody cerlification
throughout the cutting, mitling and
final delivery of products, thus
ensuring that the end product orig-
inated from a certified sustainably
managed forest,

Use FSC-certified solid wood framing,
engineered lumber, oriented strand
board and plywood. For more infor-
mation about FSC certification, go
to www.fscus.org. For a list of
FSC-certified wood suppliers, refer
to the AccessGreen Directory at
www, Buiid[iGreen.org.

FSC certification assures that
forests are managed in a way that
protects the long-term availability of
wood resources, the health of forest
ecosystems, and the sustainability
of local economies.

g
Solid wall systems include structural
insulated panels {SIPs), insulated
pre-cast concrele, insulated concrete
forms (ICFs), autoclaved aerated
concrete (AAC), and similar
systems thai are not constructed
of wood studs,

Each of these wall systems involves
specialized installation techniques.
Always follow manufacturer specifi-
cations. The AccessGreen Directory
{www.BuildItGreen.org) lists suppliers
of solid wall systems.



These walls replace wood stud
construction by including structure,
sheathing and insulation in a single
durable, energy-efficient system.
Most solid wall systems improve
home comfort and save significant
amounts of wood,

According to the U.S.Environmenta!
Protection Agency (EPA), an attached
garage is the biggest contributor to
poor indoor air gquality in a home,
Car exhaust contains many known
carcinogens and can migrate into
living spaces through doors and
cracks in walls and ceilings adjacent
to the garage. Other pollutants
commonly found in garages include
benzene from lawn mowers and
power tools, pesticides for gardens,
toxic cleaning agents, and chemicals
in paints and adhesives.

Use foams, weatherstripping and
caulking to create an air barrier
between the garage and living areas.
Completely seal garage walls and
ceilings adjacent to the interior. Doors
should have full weathersiripping
and sealed thresholds. Spray-applied
foam insulation that creates a
complete air barrier is recomrnended,

For added protection, install an

exhaust fan n the garage on the
opposiie wall from the door to the
house. It can be triggered by an
electric garage door and put on

a timer to run after the door has
been opened or closed.

Detached garages provide the most
effective means of keeping garage
pollutants out of the home.

Properly designed and 1solaled
garages keep polluted air out of
the home.

At the intersection of perimeter
walls and the roof framing, there is
often increased heat loss, because
conventional roof trusses reduce
the area available for insulation to
less than 6 inches. An energy heel
is a framing technique that raises
ihe height of the truss at exterior
wall top plates to accommodate
the full depih of insulation at the
home's perimeter.

-——
'

Insiall where conventional trusses
are used. The increased height may
require modifications to exterior
soffit and trim details.

Energy heels on trusses allow for full
insulation around the perimeter, saving
energy and reducing utility bills,

Overhangs increase a home's
durability by protecting it from
the elements and helping regulate
the amount of rain striking walls.
Overhangs also provide shading for
windows, Gutters provide a pathway
for water to exit the roof without
entering walls and splashing back
onto the foundation and siding.

Energy heels on trusses allow more insulation
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Design at least a 16-inch overhang
with gutiers. This practice is
preferable for the entire roof, but
at a minimum should be done for
any new additions aor substantially
remodeled areas of the house.
Consider adding deeper overhangs
where needed to shade walls and
windows to provide cooling during
summer. Drain gutters at least 24
inches from the home and into a
rainwater cistern or loward adjacent
landscaped areas that are graded
to receive the excess water so as (o
recharge groundwater, filter pollu-
tanis and water vegetation. Check
with the local building department
for applicable codes.

Overhangs and gutters protect
siding, windows and doors from
water intrusion, thereby reducing
the likelihood of rot and mold
issues. Overhangs also provide
protection from the sun’'s harsh UY
rays, which can degrade building
matenals and furnishings.

Overhang

When radiant energy from the sun
strikes the roof surface, it 1s converted
10 heat energy, which radiates down-
ward into the attic and the adjoin-
ing rooms. Installing a “cool roof"
material that is rated high in
reflectivity and emissivity will
reduce the amount of heat that is
driven through ihe roofing assembly
and into the attic. Another method
of blocking radiant heat is to use
a radiant barrier foil. In retrofit
situations, the foil is installed at
the roof rafters. In reroofing situ-
ations, you can use a roof sheath-
ing product that is laminated at the
factory with the radiant barrier foil.

Install cool roofing materials in the
same fashion as standard roofing.
Radiant barrier sheathing can be
used in place of conventional roof
sheathing or applied as a reflective
material (foil or paint) to the
underside of rafters and decking.
The AccessGreen Directory lists
radiant barrier sheathing products
and some cool roof materials,
ENERGY STAR® lists cool roof
products at www.energystar.gov.

Cool roofing materials and radiant
barriers reduce heat build-up in

attic spaces by not re-radiating heat
frorn the roof into the home. They

can prevent up to 97% of the sun’s
radiant heat from entering the home
and can bring attic temperatures

Radianl barrier shealhing



down as much as 30 to 40°F on
hot days, keeping the whole home
cooler and reducing energy
consumption for air conditioning.

Windows play a big role in the
energy effictency of homes. In the
surmnmer, they can allow unwanted
heat into the house, and in the
winter, they can account for as much
as 25% of the home's heat loss.
High performance windows reduce
heating and cooling costs and keep
the home more comforiable.

When replacing windows, look for
models with a low U-factor of 0.40
or [ess. U-factor is a measure of
heat transferred by the entire window
(frame, sash and glass) either into
or out of the building. Windows
with a lower U-factor do a better
1ob of insulating, and therefore
provide more comfort and energy
savings when it is cold outside.

In addition to a low U-factor, the
windows should have a solar heat
gain coefficient (SHGC) that suits
your climate and the window’s
orientation. SHGC is a measure
of the solar radiation entering the
room through the entire window.
An SHGC of 0.40 or less will reduce
air-conditioning costs and provide
more comfort in warmer climates.
A higher SHGC will allow more sun
to heat the room, which is desirable
in celder climates and in homes
designed for passive solar heating.

Wood, fiberglass and vinyl frames
generally insulate much better
than aluminum frames.

For more information about window
options, see the Building Basics
sidebar on page 32. Visit www,
efficientwindows.org for help in
choosing the best criteria for windows
in your climate and for your specific
apphcation. Check with your local
utility company for rebate programs
{or high performance windows.

High performance windows make
the home more comfortabie and

energy efficient. Some wood windows
also centain FSC-certified wood,

further reducing their enviranmental
footprint. Fiberglass window frames
are often made with recycled glass.

Storm windows are temporary
windows installed over the standard
windew (on the interior or exterior)
to improve energy efficiency

and comfort.

Measure existing windows and order
storm windows from a window
supplier. Storm windows are normally
installed in winter to provide additional
insulation and wind protection.

Storm windows improve energy
efficiency and comfort without the
need to replace the entire window.

i

Window film with a low solar heat
gain coefficient (SHGC) or shading
coefficient (SC) can be applied to
existing windows to reduce solar
heat gain through the glass while
still transmitting light and visibility.

Window film should only be used
on single-pane windows, Look for
an SHGC of 0.40 (or SC of .44) or
lower. Consider using on all east-
and west-facing windows to reduce
heat gain into the home. Window
films can be applied by a commercial
installer; do-1t-yourself products
are also available at most home
improvement stores.

Low SHGC and SC window film
reduces overheating, improves
comfort and can significantly
reduce the need for air conditioning.
Window film can also help protect
furniture, fabrics and floors

from fading.

Many older homes in earthquake-
prone areas were not built with
sufficient structural support to
withstand a major earthquake. In
most cases, structural retrofitting
work can be done to help reduce
the risk of earthquake damage.
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Engage a structural engineer
for recommendations on how to
retrofit the home, Refer to local
requirements, If any. For more
information about earthquake

BUILDING BASICS

retrofitting, visit the websites

of the California Seismic

Safety Commission
(www.seismic.ca.gov/hog.htm)
and the Association

of Bay Area Governments
(www.abag.ca.gov/bayarea/eqmaps).

Window Fundamentals

Homes that are prepared to with-
stand an earthquake will be safer
for residents. Earthquake retrofiis
may alsa protect the home from
extensive damage and therefore
reduce replacement cosis and
minimize waste from demolition.

Once upon a time, windows were
rarely more complicated than a single
pane of glass mounted in a wood or
metal frame. These days, windows
are available in a dizzying array of
options. Today's high petformance
windows have many features that
make them stand out over basic
single-pane windows, including:

* Multiple panes of glass, with
an air- or gas-filled space
between them, 1o provide better
insulation. ln most instances,
dual-pane windows are
required by Title 24,

e |mproved frame materials to
reduce heat transfer and insulate
better. Wood, fiberglass and vinyl
frames generally insulate much
better than aluminum frames.

s Special low-e coatings on the
glass to keep heat inside in the
winter and outside in the surnmer.

+ Warm edge spacers between the

i panes of glass to reduce heat

flow and prevent condensatian.

[

i Choosing the Right Window

| It is warth taking the time to under
stand window technology, because
the right windows can make a
tremendous difference in a home's
energy consumption, as well as its
thermal and acoustic comfort,

Manufactuters apply tow-e coatings
to glazing on double-pane windows
to reduce heat loss from inside the
building and: reduce solar heat gain
from outside. A low-e coating can
significantly imprave a window's
energy efficiency. However, when
choosing a window, it's not enough fo
request a low-e coafing, If's important
to know the specific U-factor and
solar heat gain coefficient {SHGC)
that's appropriate for your climate,
the window's orientation, and other
special circumstances, such as
whether the home is designed for
passive solar heating and cooting.

Section D, Replace Single-Pane
Windows with High Performance
Windows, provides general guidance
on choosing energy-efficient win
dows. For more specific guidance,
go to www.efficientwindows.org or
www.energystar.gov.

Factory-made windows have

a National Fenestration Rating
Council (NFRC) {abe! showing the
product’s U-factor, SHGC and ather
performance characteristics
(visit www.NFRC.org for mare
information). This information

is also usually available on the
manufaciurer's website,

Some suppliers offer a limited
number of low-e gptions, so it may

be challenging fo get the exact ‘5
window performance characteristics’.
you desire. Telling suppliers and .
window representatives what you
want-—even if it is ot available -
today—may help expand product '
availability in the future, 2

Replacing Existing Windows i

If you plan to replace existing  °
windows, you will need to choose
between retrofit and new construc-
tion windows. Retrofit windows are
installed quickly by removing the
existing window glass and slipping:.
in @ new window frame assembly "
within the existing window frame. ).
Be aware that if the existing -
windows have moisture problems, -
retrofit windows will not necessarily .
fix the problems. :

New construction windows require f
the entire window assembly (glass
and frame) be removed prior to |
installation. Flashing, building paper °
and sealants must all be reapplied.
Additionally, stucco or siding may -
need to be cut away during installa- -
tion and repaired after completion.
Replacing the entire window frame
ahd substrate requires more effort
and money than installing retrofit
windows, but it's a better option |
if water damage has occurred.




E. Exterior Finish

To find suppliers of the exterior finish products and materials described in this section,

go to the AccessGreen Directory at www.BuildItGreen.org.

Besides being exposed to the
weather, the deck ofien gets heavy
foot traffic. Environmentally sound
alternatives lo conventignal lumber
can extend the life of the deck and
conserve natural resources.

Recycied-content lumber is a
durable, environmentally sound
option for nonstructural deck
components. There are two types
of recycled-content lumber: recycled
plastic lumber, which contains only
recycled plastic, and composite
lumber, which combines recycled

BUILDING BASICS

Recycled-content decking

wood fiber and recycled piastic.
Both can be used in place of red-
wood, cedar and pressure-treated
lumber for the top planks and
railing. These products accept
screws and nails, and cut like

Proper Flashing Techniques

wood. Follow the manufacturer's
insiallation recommendations closely.
Choose recycled-content lumber that
contains no virgin plastic.

If you prefer wood decking, choose
FSC-ceriified wood, which comes
from forests managed in an envi-
ronmentally and socially responsible
manner. Use FSC-certified lumber
for all exterior-decking applications
or as structural deck members in
conjunction with recycled-content
decking. Choose a species of FSC-
certified wood that is appropriate
for exterior decking.

Recycled-content plastic or compesite
decking 1s more durable than most
wood. It doesn't rot, crack, splinter,

Most major building failures and
construction defect lawsuits are
retated to water intrusion into the
building’s walls, ceilings and floors
due to incorrectly installed ar
missing flashing, Water intrusion
can lead to rot, mold and material
damage, and may eventually resuit
in structural problems for the
building and health problems
for the residents. Most of these
prablems can be avoided by taking
the appropriate measures during
design and construction.

' Properly flash all roofs, windows,
doors, utility penetrations, deck
connections to the structure, and

anywhere else that water can enter
the homa, Contractors shouid
provide on-site training for workers
and/or send workers to attend
classes offered by experts or
manufacturers that explain proper
flashing techniques.

In the building plans, include detail
drawings that show how fo properly
flash windows, doors and roofs.
Water should follow a natural
drainage path that drains away
from building elements through
averhangs, downspouts and sloped
yards. Show proper shingle flashing
of all penetrations and foints such
as roofs, windows, doors, chimneys,

pipes, vents, decks, sill plates,
steps, railings and other aitach-
ments. For more information
about flashing and other moistura
control techniques, go to
www.buildingscience.com,

Sheathing

Wood Siding (cladding)

1

Buildiag Paper
{drainage plane}
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or require staining, and sn't
treated with potentially toxic
preservatives. Using recycled-content
decking also reduces pressure to
harvest forests. FSC certification
guarantees thal forests are managed
in a way that will assure the long:
term availability of wood rescurces
and the health of forests.

A rain screen wall system or
ventilated drainage plane 1s an
effective solution to external
moisture penetration. It allows
for an air space between the siding
and wall siructure, protecting the
home from damaging rain intrusion.

When re-siding or building an
addition, install siding with an air
space between it and the structural
wall. Flash all wall openings
correcily and create vent strips at
the top and bottom of the wall.

This system will significantly help
protect a home from moisture
intrusion and associated problems
with rot in the wall structure.
Drainage planes can also reduce
the potential for indoor air quality
problems associaied with window

and siding leaks, They also increase

the life of siding materials and
provide shading on walls 1o reduce
heat gain 1n summer.

Sidings made of metal, stone,
brick, stucco and fiber-cement

offer a durable and noncombustible

home exterior.

Use in place of conventional
wood siding.

Using these siding materials

can reduce repainting and other
maintenance needs, protect the
home from fire, and possibly [ower
the homeowner's 1nsurance rates,
especially in fire-prone areas.

Forty- to fifty-year asphalt shingles,
tile, slate, fiber-cement, recycled
plastic and metal are examples of
durable roofing materials, The Class
A fire rating offers a home the
highest in fire protection.

Applicable anytime roofing matenals
are specified. The Class A fire rating
is achieved through the roofing
material itself and/or through the
roof assembly as a whole,

Short-lived roofing malenals result
in more waste going to landfills
and more money spent on roof
replacement. In extreme cases,
early failure of a roofing material
can result in water damage.

Fiber-cement siding




F. Insulation

Fiberglass insulation typically
contains 25 to 30% recycled glass,
with a combination of post-industrial
and post-consumer content. Materials
such as recycled cotton or cellulose
insulation contain up to 80% post-
industrial or post-consumer
recycled materials.

Choose products with high recycled
content. Post-consumer recycled
conteni comes from products that
have been used and discarded by a
consumer and are then reprocessed
as a raw material for a new product.
Post-industrial recycled content 1s
waste material from a manufacturing
process that is reused to create a
new product. The AccessGreen
Directory {www.BuildltGreen.org)
lists product information.

High recycled content reduces
reliance on virgin raw materials.
High post-consumer recycled content
closes the loop in the curbside
recycling process and reduce

landfill deposits.

Many insulation producis emit
formaldehyde and other volatile
organic compounds {VOCs}).
Look for products that have been
tested for low emissions by a
reputable third-party organization
or government agency.

Damp-blown spray cellulose wall insulation

Select a product that has been
tested for low emissions according
to California's "Standard Practice
for the Testing of Volatile Organic
Emissions from Various Sources
Using Small Scale Environmental
Chambers.” For information about
this standard, go to
www.ciwmb.ca.gov/GreenBuilding/
Specs/Section01350.

Minimizing formaldehyde and
VOCs in the home improves indoor
air qualily.

Recycled-conlent batt insulation

Insulation 1n attics, roofs, and
exterior walls and floors can reduce
energy use for air conditioning and
heating and make the home more
comfortable, Exceeding the insulation
levels required by California’s
Building Energy Efficiency Standards,
known as Title 24, may provide
additional savings and comfort.

Upgrade insulation to exceed the

current Title 24 standards. Check
with a Title 24 energy consuitant

or your buillding deparitment for
recommended insulation R-values
{or your climate.

An effective method of insulating
is with a loose fill {cellulose or
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fiberglass} or spray-applied foam
insulation. These are better able
to surround pipes and fill gaps,

thereby allowing the insulation to
achieve i1ts full rated R-value as

well as effectively seal air gaps.

The ceiling insulation is generally
intended to be installed in ceilings
below the attic space, with appro-
priate gable or soffit ventilation.

Insulate walls of existing wood
frame houses to the capacity of
the wall cavity. Wali cavities with
existing loose-fill insulation can
be blown full of new cellulose or
fiberglass to increase the density,
thereby increasing the R-value.

Insulate floors over crawl spaces
to the capacity of the floor joist
depth as appropriate. Rigid insula-
tion can also be installed 1o the
underside of floors to improve
thermal performance.

Increased ceiling, wall and floor
insulation 1mproves comfort,
decreases heating and cooling
requirements, saves money and
makes the home quieter.

Studies show that poorly installed
instlation severely decreases

the matenal's insulating value.
Many homes have poorly installed
insulation, so have your home

professional inspected for a quality
installation of insulation in watls,
floors and cellings.

Pay proper attention to installation
detail and quality assurance. Install
insulation with no gaps or voids.
Size insulation correctly to fill the
cavity side-to-side, top-to-bottom
and front-to-back. Cut or fill batis
to fit around wiring and plumbing
without compression. Compared to
batts, blown-in fiberglass, blown-in
cellulose or spray-foam insulation
typically do a much better job of
filling gaps and sealing around
pipes. Don't be tempted to skip
the insuiation of cavities that are
difficult to access.

Use a ceriified Home Energy
Rating System (HERS) technician to
inspect the quality of the insulation
instailation. For information about
HERS providers, go to the
California Energy Commission's
website www.energy.ca.gov/HERS.
Have the insulation contractor
correct any problems before the
drywall 1s applied.

Effectively installed insulation
creates a more comfortable home
and reduces the owner's utility
costs. Lower energy demand
reduces pollution and improves
public health.

Air leaks in a home often contribute
as much to high utihty bills and
discomfort as poor insulation or
single-pane windows, Air [eaks can
also allow in unwanted moisture,
pollen, mold, dust and other con-
taminants. Weatherization involves
sealing leaks by applying caulk,
foam and weatherstripping to all
cracks and seams where unwanted
air might be able to leak in.

Sealing leaks does not require
specialized training or tools, just
attention to detail. Replace or add
new weatherstripping around doors,
windows and attic access hatches.
Behind the faceplates of electrical
outlets and heating/cooling
registers, apply caulk where the
outlets meet the drywall. Use caulk
or spray foam around air spaces
where pipes and wires penetrate
walls such as under sinks and tubs,
around exhaust and vent pipes and
flues, through exterior walls, and in
the attic at the top plaies of the
walls. Caulk the bottom plates of
the wall framing either at or behind
the floor trim.

Reducing air infiltration lowers energy
bills, increases comfort and helps
keep out indoor air contaminants.



G. Plumbing

Much of the energy used to heat
water at home s lost in long piping
runs to fixtures located far from the
water heater. Locating the water
heater close to usage points reduces
heat loss, speeds the rate of hot
water delivery to the faucet or shower,
and most tmportantly, reduces water
wasted down the drain while wailing
for hat water 1o arrive at a plumbing
fixture. Larger houses may require
hot water circulation systems to
reduce waiting irme, but continuous
or timed pump operation wastes too
much energy; a better option is an on-
demand hot waier circulation pump,

One easy way to reduce energy loss
is to insulate the entire length of hot
water pipe from the water heater to
the kitchen. An even better option is
to insulate all accessible hot water
pipes in the home.

BUILDING BASICS

The most eifective means of
reducing energy and water loss
is to locate the water heater within
8 to 15 feet (in plan view) of all
hot water fixtures, including
bathrooms, the kitchen and laundry.
This can be accomplished by
stacking or clustering rooms that
need water, and creating a central
core mechanical space that could
house the water heater and pipes
and integrates the furnace, air
conditioner and ductwork.

To reduce the amount of water
wasted while waiting for hot water
to arrive at a fixture, pay attention
to hot water pipe layout and pipe
diameter. Design the layout so that
it has the shorlest runs possible,
and use the smallest diameter
possible for the appropriate fixture
flow rate. The system should

be designed so that no more than
two to four cups of water would
be wasted by a person waiting for
hot water at a shower or faucet.

In larger homes, another way to
greatly shorten hot water delivery
times is to install an on-demand
hot water circulation system. These
systems consist of a pump with
on-demand conirols (push button
or motion-sensor activated) that
circulate water from the existing
hot water line through the cold line
or via a dedicated return loop o
the water heater. Only ane pump

is needed to supply hot water to all
fixtures in the same loop. All pipes
carrying circulated hot water must
also be insulated. On-demand hot
water circulaiion works for ail
systems: tanked or tankless water
heaters, and copper or PEX pipe.

Efficient design and distribution
of domestic hot water saves energy,
conserves water, uses less piping
and speeds hot water delivery.

Improving Your Water Heater's Energy Efficiency

Older storage water heaters do not
have as much internal insulation
as newer models sold in California.
To reduce the standby energy loss
of older models, install jacket
insulation—an inexpensive product
available at most home-improvement
stores. Jacket insulation wraps
around the tank and reduces the
heat loss of older water heaters
by about 10% or more. For new
water heaters, make sure that
installing jacket insulation will
not void the warranty.

Also consider installing heat traps.
Heat traps, or back flow preventers,
reduce convection heat loss by pre-
venting hot water from circulating in
the hot water pipes above the tank.
Heat traps are installed in pairs at
the tank: one on the hot water side
and one on the cold water side. The
traps are inexpensive, but require
professional installation.

One of the most important aspects
of water heater maintenance
involves checking, and occasionally
replacing, & water heater's sacrificial
anode. This meial rod keeps your

water heater's inside elements from
corroding. It should be removed
from the water heater's {ank every
few years for inspection and
replaced when more than six inches
of core wire is exposed at either end
of the rod. This can be done by a
plumber or handy homeowner. Refer

to your Use and Care Manual for I

the sacrificial anode location, and
make certain the cold water supply

is turned off before remaving i

it. Information on water heater
maintenance can be found at
www.waterheaterrescue.com.
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On-Demand Water Circulation Pump

+

Y

'_‘I,i-, Cold

Walter Healer

Hot

“Dp-demand” Switch  [[[) |

Qlder tollets typically use 3.5 gallons
of water per flush or mere. Standard
new toilets use 1.6 gallons per
flush {gpf}. Toilets that use 1.3 gpi
or less are called High Efficiency
Toilets (HETs), HETs are available
in dual-flush, pressure-assist and
conventional gravity-flush models.

Replace at least one older toilet with
a HET. [n the past, some models of
ultra low-flow toilets didn't work well,
but the majority of teday's HET toilets
perform well and don't require multi-
ple flushes. Choose models that meet
or exceed the performance require-
ments of the Maximum Perfermance
(MaP) testing report or Uniform North
American Requirements {UNAR).
Downlcad a listing of HETs, MaP
reports and UNAR qualifying

toilets from the California Urban
Waier Conservation Council:
www.cuwcc.orgitoilet_fixtures.lasso.

The U.S. EPA's WaterSense program
also provides information about
high efficiency loilets; go to
www.epa.gov/watersense, For a list
of high efficiency toilet suppliers,
see the AccessGreen Directory at
www. BuildliGreen.org.

HETs perform well and allow
residents to reduce their water
and sewer costs. Water providers
benefit from reduced demand on
their water supplies. Municipalities
and wastewater agencies benefit
from less wastewater {o treat. Check
with the local water provider for
possible rebates.

There are five basic options for
water heating: 1) a storage water

heater, which stores hot water in
a large tank until you need it;

2) a tankless water heater (also
called flash or on-demand heater),
which heats water instantly when
you need it rather than storing hot
water; 3) a heat-pump water heater;
4} a combination water/space heating
system; and 5) a solar water heater,
which is discussed in Section |,
Renewable Energy.

Water heaters may be fueled by
either natural gas or electricity.
Gas water heating is significantly
more energy efficient than electric
water heating.

Tankless water heater




Homes with Gas Service

If the home has gas service, choose
a gas-fired storage or tankless water
heater with an Energy Factor (EF)
of 0.62 or greater. EF is the ratio
of energy output to energy con-
sumption of a water heater in a
typical day. A tankless water heater
requires much less space and is
typically more energy efficient than
a storage water heater. However,
tankless water heaters typically cosi
more to purchase and install than
storage water heaters.

Homes without Gas Service

An electric slorage water heater
is the least efficient water heating
option. A tankless electric water
heater 15 only slightly more energy
efficient than an electric storage
water heater. |f switching from
electric to gas waler heating is
not an option, consider replacing
the electric storage water heater
with a heat-pump water heater.
Heat pumps are about three times
as efficient as the most efficient
electric water heaters.

Tankless Water Heater

If choosing a tankless water heater,
choose gas over electric and install
it as close as possible to the points of
use. The unit should have a vanable-
set thermostat and an electronic
ignition, and be appropnately sized.
Gas tankless water heaters typically
have more capacity than electric
tankless heaters; however, that exira
capacity to supply hot water may
tempt some people to take longer
showers, which would reduce ther
energy saving opporiunities.

Combined Space and Water Heating

Look for ways to save energy and
get the maost cut of equipment by
combining water heating and space
heating. These systems include
baoilers or water heaters that serve
a home's heating system as well
as providing domestic water.

For more information about water
heating options, visit
www.consumerenergycenter.org.

Water heating accounts for a

significant portion of a household’s
energy use. A high efficiency water
heater may save money and energy.

Standard faucets in kitchens and
bathrooms manufactured after
1992 use 2.5 gallons of water
per minuie (gpm) or more {older
fixtures use more). Flow reducers
come in many forms and are easy
to retrofit into existing sinks and
faucets. Flow control valves are
installed under the sink at the
junction of the angle-stop and
faucet, and can limit water flow
down to 1.5 to 0.5 gpm per side
(hot and cold). If you are going to
replace faucets, look for products
with built-in aerators or laminar
flow devices. If existing faucets
are to remain, buy aerators that
screw into the faucels' tips.

Federal law since 1994 mandates
that all showerheads sold in the
United States use 2.5 gpm or
less. Despite this, some shower-
heads actually use much more
than 2.5 gpm, and shower towers

that include multiple showerheads
or jets can total 12.5 gpm or more.
A better option is a good quality
low-flow showerhead designed

to use less than 2.0 gpm while
providing a satisfying shower.

Measure the flow rate of existing
faucets and showerheads (use

a bucket marked with volume
measurements and a watch). Then,
instail flow-reduction devices on
fixtures that use a high volume of
water. Follow the water conservation
flow rates recommended by the
East Bay Municipal Utility District
{EBMUD}:

s Kitchen faucets: 2,0 gpm or less
¢ Bathroom faucets: 1.5 gpm or less

Showers should use less than 2.0
gpm. Shower towers should also
use no more than 2.0 gpm total.
Don’t install more than one
showerhead per shower,

For mere information about high
efficiency faucets, po to www.epa.gov/
watersense. The AccessGreen
Directory (www.BuildItGreen.org) lists
suppliers of high efficiency faucets
and showerheads,

Flow reducers and low-flow shower-
heads can cut water usage by as
much as 40% with little noticeable
effect. They also save money by
saving water and reducing energy
used to heatl water.
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The Awr Conditioning Contraciors of
Amenca (ACCA) has developed a set
of calculation manuals—Manuals
J, D and S—to determine the
appropriate size and design of a
home's healing, ventilation and air
conditioning (HVAC) system.

Design and install the HVAC system
according to results obtained from
Manual J (the home's heat load
calculation), Manual D (duciwork
design and sizing) and Manual S
{equipment selection and sizing).

Doing these calculations correctly
and installing the system correctly
and as indicated by the calculations
will result in an efficient and effective
HVAC sysiem that will deliver comfort
and energy savings.

BUILDING BASICS

High efficiency heating equipment
increases comfort, reduces pollution,
and lowers energy use and associated
greenhouse gas emissions. High
efficiency systems include ENERGY
STAR®-qualified sealed combustion
furnaces and boilers, and ENERGY
STAR»-qualified heat pumps.

Some heating systems are designed
to provide both space heating and
hot water; the heat source may be
a boiler, furnace, solar water heater
or heat pump.

Furnaces and Boilers

When replacing the furnace or
boiler, select a sealed-combustion
ENERGY STAR®—qualified model
with a 90% or greater AFUE (annual
fuel utilization efficiency) rating.

Sealed combustion furnaces, boilers
and water heaters duct cutdoor arr

When to Replace the Furnace

H. Heating, Ventilation and Air Conditioning

directly inlo a sealed jacket around

the combustion chamber so that air
from inside the house isn't used for

combustion. These products also vent
combustion gases directly outdoors so
that they don't pollute the home.

Heat Pumps

In many climates and in locations
where switching from electric {o gas
is difficult, electric air-source or
ground-source heat pumps are an
alternative to combustion furnaces
and boilers. Unlike combustion
heating systems that convert fuel
into heat, heat pumps use the
difference between outdoor air tem-
peratures {(ar ground temperatures)
and indoor air temperatures to
cocl and heat your home, Select
ENERGY STAR®*-qualified models
for betier energy efficiency.

For more information about
high efficiency heating systems,
go to www.energystar.gov or
www.consumerenergycenter.org

Pacific Gas and Electric Company
(PG&E} suggests that if your heating
system Is more than 15 vears old,
you should censider upgrading it for
increased comfort and enetgy savings.
What makes a newer furnace more
efficient? Some older furnaces have
pilot lights that burn ali the time,
wasting energy, while new models
have electronic ignition. Even more
significani is the Annual Fuel
Utilization Efficlency (AFUE), which
is a rating of how much energy the

furnace turns into usable heat in your
home. The higher the AFUE, the less
energy the system will use and the
less money it will take to heat the
home. The AFUE of older furnaces
may be as low as 50% to 70%.

When replacing a furnace choose an
ENERGY STAR=-qualified furnace
with an AFUE. of 90% or higher (see
Section H, High Efficiency, Sealed
Combustion Heating Systems). For
a list of qualifying products, go o

www.energystar.gov. Contact your local

utility for information about potential [
rebates for high efficiency furnaces.

And if the house doesn't already
have a programmable therrnostat,
consider having one installed. It can
be set to autornatically turn the tem- |
perature up or down at programmed ‘
times. For examgle, it can be set to
deliver less heat after you go to bed,
and to turn the heat up an hour
before you get up. It's a relatively |
inexpensive upgrade that offers
energy savings and convenience.




Radiant floor healing

Properly sized, high efficiency
heating equipment reduces heating
bills and proiects air quality. Sealed
combustion furnaces, boilers and
water heaters prevent backdrafting.
This can occur when exhaust
fans, clothes dryers or leaky ducts
negatively pressurize a house; this
negative pressure can pull carbon
monoxide into the house from the
furnace's or boiler's vent flue.

Electric heat pumps can often
provide more efficient heating and
cooling than standard separate
furnace and air conditioning units.

Instead of providing warm air via
ducts, hydronic radiant heating
systems circulate hot water through
under-floor tubing, wall radiators
or baseboard convectors, Their heat
source can be a boiler, conventional
water heater or solar water heater.

Hydronic radiant heating is most
appropriate in cold climates or in
homes where air conditioning is not
needed. Design the system in
accordance with Radiani

Panel Association guidelines
{(www.radiantpanelassociation.org}
and use an RPA-ceriified
installer. To reduce heat loss to
the ground, the entire slab should
be insulated to @ mimmum of R-5.

Many people find hydronic radiant
heating to be more comfortable than
forced air heating. Hydronic radiant
heating can provide even heat

throughout a room, reduce drafts
and eliminate duct leakage.

Hydronic radiant heating systems
are also easily zoned, which allows
residents 1o turn off the heat in areas
of the home that aren't being used.

Energy-efficient air conditioning
equipment saves homeowners money
and reduces demand for electricity
from power plants. Environmentally
sound refrigerants reduce the risk
of damage io the ozone layer.

Air conditioners are rated according
to SEER, or Seasonal Energy
Efficiency Ratio and according
to EER, or Energy Efficiency Ratio.
Higher SEER and EER ratings
mean greater energy efficiency.

Choose an arr conditioner with

a SEER of 14 or higher or an EER
of 11 or higher. While these unifs
usually have higher upfront costs,
they are a good 1nvestment. Many
utilities offer rebates for higher
efficiency units.

The air conditioner should have a
thermostatic expansion valve (TXV},

which is a refrigerant regulation
device that can help ensure that
the system operates at maximum
efficiency over a wide range of
conditions. Some air conditioning
equipment comes with a factory
installed TXV and others accept
a TXV that can be bolted on by
an HVAC contractor.

Another good strategy for energy
efficiency is a zoned central air
conditioning system, which allows
two to four zones to be conditioned
at different temperatures so only
the spaces being used are cooled.

When choosing a new air conditioner,
make sure that it doesn't use
hydrochlorofluoracarbon (HCFC)
refrigerants. HCFCs can destroy the
ozone layer if the refrigerant leaks
out of the air conditioner, R-22
{HCFC-22) is an HCFC refrigerant
commonly used in many residential
cooling systems, The federal Clean
Air Act requires that HVAC manu-
facturers discontinue using R-22

in new air conditioners by 2010,

Some new models already use
alternatives to R-22 refrigerant,
including: R-410a, R-134a, or
R-407C. Common irade names
for these refrigerants are Puron®,
SUV-410A%, GENETRON AZ20*,
DuraCool®, and mora.

Make sure Lhat refrigeranis are
handled properly; always select

a reputable dealer that employs
service technicians who have been
EPA certified to handle refrigerants.

For more information about high
efficiency ar conditioning systems,
go to www.energystar.gov or
www.consumerenergycenter.org.
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High efficiency air conditioners
save money and energy, and
reduce peak electricity demand.
Installing atr conditioning systems
with a TXV lowers utility bills and
saves energy.

If the refrigerant leaks during
replacement, a non-HCFC refrigerani
will not damage the ozone layer.

Poorly designed and installed ductwork
lowers heating and cooling system
efficiency and capacity, and can
contribute to poor indoor air quahity
and comfort problems.

Consider having ducts tested for
airflow and leakage before and
after any new work on the HVAC
system. The following six strategies
will improve ductwork effectiveness:

a. Install New Ductwork within
Conditioned Space

Install any new ductwork inside

the insulated envelope of the home.
The unit and duct runs may be
installed in closets, chases, and
soffits purposefully designed to
accommodate them, or they may be
installed in an attic that is insulated
at the roof deck (unvented attic).

b. Use Duct Mastic on All Ducts and
Joinls Seams

Leaks in the joints between duct-
work have been shown to allow, on
average, 20 to 30% of conditioned
air to leak out. Leaky air ducts

Truss with insulated recess keeps
duct in conditioned space.

can cause negative pressure Iin

the house, which can draw rmany
outdoor and indoor contaminants
into the home, including carben
monoxide from pas water heaters
and furnaces. Don't use duct tape
to seal ducts; it loses its effectiveness
in a few years. To maintain a tight
seal for decades, use a water-based
mastic at every duct joint and seam
or have professionally installed aergsol
sealant sprayed into the ducts.

¢. Install Ductwork under Attic
Insulation (Buried Ducls)

As a low cost alternalive to
installing ductwork in conditioned
space, the insulation value of duct-
work can be significantly improved
by burying ducts in loose-fill ceiling
insulation. For this approach to be
most effective, duct connections
must be tightly sealed.

Instead of suspending ducts from
rafters or trusses, allow ducts to

lay over ceiling joists or the bottomn
chord of trusses and blow insulation
over them. To achieve moderate
coverage, insulate to at least R-38.
Using supply boots with side
instead of top connections keeps
ducts low and aids bunal.

Sleven Winler Associates

d. Pressure Balance the Ductwork
System

When a bedroom door is closed, it
iypically cuts off the return airflow
path. This restricts air movement,
leading to comfort problems and a
pressure imbalance, with the bedroom
pressurized and the rest of the
house depressurized. This may
cause infiltration of contaminated
air from the attic or crawl space,
or backdrafting of combustion
appliances. instali an additional
return duct in the master bedroom
and other large rooms that can

be closed off with a door. Or
install a jump duct or transfer grille
between the hall or main living
area and these rooms with doors.

e. Protect Ducls during Remodeling
and Clean All Ducts before Dccupancy

Debris and dust from construction
can lodge in HVAC umts and the
ductwork, potentially causing
occupants to have allergic reactions
and reducing the effectiveness of
the blower fan and heating/cooling
elements. As soon as the ducts are
instalied, completely seal off each
duct register and the HVAC unit to
block aut any construction dust.
Use methods and materials thal



will stay in place under the abuse
of a iypical construction site.
After construction is completely
finished, vacuum the blower unit
and ductwork as necessary.

f. Insulate Existing Ductwork

Insulate, to present building code
levels or greater, any existing duct-
work that is accessible and has no
insulation or damaged insulation.

Effective ductwork practices
significantly reduce energy loss,
munimize indoor air quality problems
and improve occupant comfort.

HVAC filters remove particulates
from the air. MERY, or Minimum
Efficiency Reporting Value, is a
metric used to measure an air filler's
efficiency. The MERV scale ranges
from 1 te 20. The higher the MERY
number, the more efficient the filter
1s at removing particulates.

Use HVAC arr filters rated at

MERY 6 to 10. These filters are
recommended for cleaner ar without
compromising the performance of
standard mechanical systems.
Fiiters with MERYV ratings of more
than 10 create too much resistance
to airflow, because the filter media
becomes denser as efficiency
increases. Only use a filter with

a MERV of greater than 10f

the HYAC systern 1s specifically
designed for If.

Clean or replace the filter regularly.
Dirty filters reduce air flow and make
the HVAC equipment work harder.

The U.5. EPA has 1dentified
microparticulates as a leading
cause of respiratory discomfort.
By reducing these particies in the
indoor air, a high efficiency filter
protects the HVAC equipment and
makes the living space healthier.

Burning wood in fireplaces is a
major source of air pollution in the
winter, generating up to one-third
of outdoor air particulates on cold
nights. In addition, conventional
open fireplaces suck air out of the
house and send more heat up the
chimney than they provide to the
room. In recent years, a number
of cities and counties in Califorma
have enacted local ordinances
that permit the installation of only
gas-burning fireplaces or U.S. EPA
certified wood-burning apphances.

Existing wood-burning fireplaces
should be retrofitted with airtight
doors and working dampers to
reduce down-drafting, heat loss
and the amount of air drawn from
the house for combustion. An even
better alternative is a gas insert
with sealed combustion; these
products have efficiencies up

io 85%, compared to lypical
fireplaces which are only about
13% efficient.

Retrofit conventional wood-burning
fireplaces with EPA-certified wood
or pellet stoves. All units should
have combustion air vented
directly into them from the

outside. For gas units, the listed
efficiency should exceed 60%
{enly from Natural Resources
Canada, CSA P.4.1-02, “Testing
Method for Measuring Annual
Fireplace Efficiency”).

If it is not feasible lo totally
retrofit the existing fireplace, then
at least replace the old damper I
it no longer seals the flue due

to mechamical failure, rust or
soot buildup in the chimney. Also
retrofit fireplaces with sealed doors
and bring outside air for combustion
from behind the doors.

For more information about retro-
fitting wood-burning fireplaces,

see the Bay Area Air Quality
Management Disirict's website,
www.baagmd.gov/pio/wood_burning;
South Coast Air Quality
Management District’s website,
www.aqmd.gov; and the U.S.
Environmental Protection Agency's
website, www.epa.goviwoodstoves.

EPA-certified wood-burning stoves
and CSA-rated gas fireplaces
reduce the amount of parliculate
pollutants by 75 to 90% compared
to a standard fireplace. A properly
operating damper reduces drafis in
the house when the fireplace 1s not
in use. Airhight doors can reduce
the heat taken from the house

as well as reduce drafts when the
fireplace is not in use. Finally,
efficient gas fireplaces consume
less gas and save money compared
to conventional gas fireplaces.
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Excessive moisture resulting from
poor ventilation 1s one of the main
causes of mold issves and building
fallures. Bathrooms and kitchens
produce odors and a lot of moisture
that can cause problems if the
rooms are not properly ventilated.
Gas ovens and gas cooktops
produce carbon monoxide, nitrogen
dioxide and other poliutanis.
Additionally, cooking food produces
odors and particulates.

These three siraiegies will help
regulate the home's indoor air quality:

Install ENERGY STAR™ bathroom fans
vented to the oulside.

Exhaust all bathroom ventilation

fans to the cutdoors, not to the attic.

Chaose ENERGY STAR® qualified
bathroom fans; quieter fans will
have a rating of 1.5 sones or less.

Pul all bathroom fans on timer or
humidistat.

Bathroom fans should be controlled
by a timer or humdistat to ensure
proper run-time to adequately
remove moisture from the room.
Timers are triggered when the
lights are turned on, and then run
for a set time; 15 to 30 minutes
usually works well. Humidistat
controllers are even better, as
they automatically swiich on
when moisture in the air reaches
a threshold level, and shut down
when the moisture level subsides.

Install kitchen range-hood exhaust
system vented to the outside.

Use high efficiency range-hood
exhaust systems that are ENERGY
STAR“—qualified and vent them to
the outside. ENERGY STAR® units
are typically designed to be quieter
{less than 4 sones) so that people
will be more likely to use them.
Don’t buy overpowered hoods that
may cause backdrafting of fireplaces
and other combustion appliances.

ENERGY STAR¥-qualified bath-
room ventilation fans use 65% less
energy, on average, than standard
models. They also provide better
efficiency and comfort with less
noise, and use high performance
motors that last longer. Bathroom
fans controlled by timers or
humidistats will ensure proper

use and reduce moisture problems.

Venting range hoods to the
outdoors reduces the amount

of moisture inside the home,
and helps prevent adverse health
effects from combustion gases
and cooking emissions.

Ceiling fans improve a home's
comfort by circulating air. ENERGY
STAR®-qualified models are energy
efficient thanks to improved motors,
blade designs and fluorescent light
kits; also, they can be operated to
either draw warm air upward in
the summer or push it downward
in the winter.

Whole house fans are used instead
of an air conditioner to cool

a house at night. They exhaust
warm indoor air and bring in

large volumes of cool outdoor air,

Install ENERGY STAR® ceiling
fans and light kiis in areas where
occupanis tend to spend more time,
such as bedrooms and family rooms.
Ancher ceiling fans io ceiling
joists. For fans with built-in lights,
select models with ENERGY STAR® -
qualified compacl fluorescent light
fixtures. If the fan doesn’t include
lighting, purchase an ENERGY
STAR*-qualified light kit.

Install a whole house fan with
variable speeds. A whole house fan
is appropnate for single-story and
multistory homes. In a multistory
home it must be mounted in a
hallway ceiling on the top floor. An
insulated, airtight seal 1s necessary
to prevent air leakage through the
fan in winter. Fans should be sized
to produce between four to five ar
changes per hour and should have
two speeds: low speed for continuous
ventilation and high speed. When
the fan is running, you must keep



Air Flow with Whole House Fan

a few downstairs windows open

to allow the outdcor air in and

to aveid backdrafting of carbon
monoxide from gas appliance flues.

The AccessGreen Directory
{www.BuildliGreen.org) lists
suppliers of energy-eificient
ventilation products.

Ceiling fans can make residents feel
more comfortable while cutting back

on their use of heating and air condi-

tioning systems. ENERGY STAR:S-
qualified models provide greater
energy savings thanks to improved
blade and motor design and inte-
grated compact fluorescent lighting.

An average whole house fan uses
one-tenth the eiectricity of an air
conditicner. Moving large volumes
of air can achieve indecor comfort
at higher temperatures without
air conditioning.

An ar-to-air heat exchanger {also
called a heat or energy recovery
ventilator} is a mechanical fresh
air ventilaticn system that recovers
heat trom exhausted indoor air and
transfers it to the incoming fresh
air stream.

Install an air-to-air heat exchanger
tc deliver fresh air to high occupancy
areas like bedrooms and living
rogims, Use of this equipment is
particularly appropriate if a blower
door test of the home shows less
than 0.35 Natural Air Changes

per Hour (NACH).

Air-tc-air heat exchangers introduce
frash air into the home while reducing
energy loss by capturing heat from
the exhausted air stream and
transferring it to the incoming air.

Carbon monexide {CO) is emitted
from fuel-burning appliances such
as stoves, cooktops, water heaters,
furnaces and fireplaces, as well
as from cars and some iandscape
equipment. If a home is tightly
built for energy efficiency bui has
leaky HVAC ducts, the air leaks
rmay depressurize the home and
reverse the flow of exhaust vent
pipes. This can introduce carbon
monoxide from fuel-burning
appliances back into the home,
process known as backdrafting.

Install a carbon monoxide alarm
per manufacturer's instructions.
Alarms must comply with bath UL
2034 and CSA 6.19 standards.
Alarms must be replaced every
three to five years, as they lose
their sensitivity over time.

A carbon moncxide alarm provides
an added level of home safety.
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Solar water heating systems use
solar panels and water storage to
collect and store heat from the sun
for dormestic hot water use or space
heating. Solar water heating systems
are typically used to deliver preheated
water to a standard water heater.
Solar water heating is more cost
effective than ever, as a resuli

of new technologies, reliable
producis and rising energy prices.

Solar water heating system

Solar Hot Water and

Space Heating System
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Use only solar water heaters that
are SRCC (Sclar Rating and
Certification Corporation) certified.
Ensure that there is sufficient
south-facing roof area for the
collectors, that the roof structure
will accommodate the system's
weight, and that there is adequate
area near the conventional water
heater for additional mechanical
equipment such as siorage tanks,
pumps, ptpes and controllers,

Federal tax credits are currently

available for installing solar hot water
systems, Consult a tax advisor or solar
energy installer for more information.
For more information about solar hot

water systems, go to the California
Energy Commission's website,
www.consumerenergycenter.org.

Many solar water heating systems
can provide all the hot water
needed during summer months.
For many househoids, these energy
savings can offset the cost of the
system in less than ten years.

PV systems convert solar energy into
electnicity when sunlight strikes the
PV cells. Mosi resjdential systems
are grid connected; when the PV




sysiem 15 providing more power
than the home uses, additional
electricity is fed back into the utility
grid. This effectively spins the
home's electricity meter backward
in what is known as net metering.

When the sun is not shining or when
the home requires more electricity
than the PY system can produce,

the home draws power from the gnd.

If there is a power outage, a home
with a grid-connected PV system will
lose power just like homes without
PV sysiemns. Adding batiery back-up
to the PV system is expensive but
allows the homeowner {o keep some
electrical systems running during
power outages.

Power meler showing the amounl of solar
electncily generated and used.

For cosi and appearance, the best
location for PV modules is flush on
south-or west-facing roofs. South-
facing modules produce more
energy annually, but west-facing
modules can take better advantage
of time-of-use rates that are
available from some utilities,

and help reduce the electricity
grid's peak load.

If re-roofing a tile or metal roof,
building-integrated modules can be
easier {o install and are designed
to blend in well with the existing
roof. For other roof types, specially
designed racks that anchor to the
rafters are typically used to mount
the PV panels.

The AccessGreen Directory
(www.BuildItGreen.org) lists PV
suppliers. For current rebate
and tax credit information,
check the California Energy
Commission's website,
Www,Consumerenergycenter.org.

Benefts include lower energy costs,
reduced greenhouse gas and other
emissions from fossil fuel-burning
power plants, reduced need to
develop new power plants, and
improved national energy security.

Pholovoltaic panel system, Ceniex Homes, Livermore.
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Hornes designed to be very energy
efficient may still perform poorly.
Diagnostic evaluations and
inspections can help uncover
errors and fix potential problems
with tnstallation or maintenance.

It is a good idea to have the
home tested for thermal envelope
and HVAC effectiveness at any
time, whether remodeling or

not. Inspection and diagnostic
evaluations should include the
following three measures:

BUILDING BASICS

J. Building Performance

Use a certified Home Energy
Rating System (HERS) technician
to test the duct system’s air delivery
in cubic feet per minute (cfm).
The results should be within

10% of design flow calculations.
Pressurize ducts and verify that
leakage 1s under 15%. If leakage
is greater than 15%, make the
necessary imprevements to the
duct system and test again. For
information about HERS providers,
go to the California Energy
Commission's website
www.energy.ca.gowHERS,

Have a blower door test performed
to estimate the interior natural air
changes per hour (NACH) for the
whole house. The NACH should be
close to or less than 0.35; if it 1sn't,
make any necessary improvements
and test agan.

Perform a combustion safety test if
needed to ensure carbon menoxide
is not backdrafiing into the

home from an open-combustion
fireplace, water heater or furnace.

Testing of a home, especially
before beginning a remodeling
project, can reveal unforeseen
issues that affect the home's
energy eificiency, comfort and
indoor air quality.

Exceeding Title 24, Energy Efficiency Standards

| Californias Building Energy
Efficiency Standards, or Title 24, as
they are commanly called, establish
minimum energy efficiency require-
i ments for all new building construc-
tion and major remodeling projects

| in the state. When you remodel a
home, Title 24 dictates the amount
of insulation required in new walls,
the performance of new windows,
the size of a new furnace, and
much more.

Thanks to Title 24 and other energy
efficiency policies, the average
California resident uses 40% less
energy than residents in the rest of
the country, Even though California’s
energy regulations are more stringent
tham in the rest of the nation, simply
meeting code isn't necessarily the
best path. Efforts such as upgrading
insulation beyond code, choosing
higher efficiency heating and cooling
equipment, and using fluorestent

lighting throughout the home can
further reduce energy consumption
and related greenhouse gas emis-
sions, as well as reduce utility bills.

For more information about Title |
24, contact the California Energy
Commission at
www.energy.ca.govititie24 or call the
State's Energy Eificiency Hotline at
(916) 654-5106 or (800) 772-3300
(ioll free in California).

S —




K. Finishes

To find suppliers of the finish products and materials described in this section, go to

the AccessGreen Directory at www.BuildItGreen.org.

Up to two-thirds of dust and
particulates in houses is tracked

in on shoes. These tracked-in
contaminanis contain everyihing
from soil and pesticides to abrasive
sand, mold, road gnme and bacieria.
Once these particulates are inside
the home, they can be difficult to
get rid of.

The most effective way to avoid
tracking contaminants into the
home is for people to remove their

Shoe storage at entryway

BUILDING BASICS

shoes upon entering. Provide features
near entryways that encourage the
removal and storage of outerwear
and shoes, such as benches or a
mudroom. For entryways, avoid
carpet, and choose easily cleaned
flooring with a hard surface, such
as hardwood, bambco, concrete,
ceramic tile or natural linoleum.

The home will be cleaner, with less
dirt and other pollution tracked in.

Most intenor paints contain volatile
organic compounds (VOCs}, a major
class of indeor and cutdoor air
paliutants. Besides affecting indoor
air guality, certain VOCs react with
other chemicals in the atmosphere,
praducing ground-level ozone
{smog} that can affect human
health. Low- and zerp-VOC paints
reduce these sources of pollution.

Interior paints with low or zero
levels of VOCs are available from
most major manufacturers. They
are applied and perform like
conventional paint.

Low-YOC paints contain less than
150 grams per liter (gpl) of VOCs for
nonflat finishes, and 50 gpl or less
for flat finishes. Painis that contain
less than 5 gpl of VOCs are classified
as zero VOC, The AccessGreen
Directory (www.BuildltGreen.org)
lists zero- and low-VOC paints,

Low- or zero-VOC paint reduces
the emissians of VOCs, improving
indeor air quality and reducing
the formation of smog.

Conventronal petrochemical-based
wood finishes can offgas for months
and be harmful to children and
chemically sensitive individuals.
Offgassing means the solvents

Protecting Indoor Air Quality during Construction

Duting construction, the contractors
should take appropriate steps to pro-
tect occupants from dusi, cliemicals
and other airborne contaminants.
Separate work zones from living
quarters and take steps to physically
isplate contaminants. Zippered plas-
tic barriers installed at hallways or

doorways, for example, allow workers
to enter areas of the home under
construction while protecting the air
quality n the rest of the house.

Protect duct registers from pollu-
tants such as dust, paint spray,
adhesive fumes and more. Ensure

that supply ducts going into furnaces
or air conditioners are sealed and
are not in use during construction
activities, which could spread con-
taminants throughout the home's
duct work. Lastly, consider having
ducts cleaned after major remodeling
work is completed.
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in the product are released into
the ar, contaminating indoor air
quality. Low-VOC finishes, such
as waterborne urethane and acrylic
or plant-based oils, are lower

in toxic compounds compared

to conventional oil-based finishes
while providing similar durabilty.

Use wood finishes with YOC
concentrations of 250 gpl or less.
If oil-based wood finishes must
be used, they should be applied
off-site or allowed to offgas for
three io four weeks prior to occu-
pancy. The AccessGreen Directory
(www,BuildliGreen.org) lists
low-VOC wood finishes.

Using low-VOC wood finishes
reduces offgassing, improving
indoor air quality and reducing
the formation of smog.

Unlike conventional caulks and
construction adhesives that may
offgas toxic compounds for
months, low-VOC products reduce
toxic gases such as aromatic
hydrocarbons and other petroleum
solvents that contribute to indoor
and outdoor air pollution.

Use caulks and adhesives with

VOC concentrations of 70 gpl or
less 1n place of standard caulks and
adhesives for all interior applications
such as installation of framing, sub-
floars, finish flooring, countertops,
trim, wall coverings, paneling and
tub/shower enclosures. The
AccessGreen Directory

(www.BuildliGreen.org) lists low-VOC
caulks and construciion adhesives.

Low-VOC caulks and adhesives
work as well as or better than
conventional products, emit fewer
pollutants and reduce the risk of
potentially harmful health impacts.

A number of manufacturers have
developed high quality recycled-
content latex paints and primers.
The recycled content (ranging
from 20% to 100%) comes from
unused consumer or industrial
stock, as well as paint recovered
from household hazardous waste
collection facilities. The paini 1s
checked for quality and then sent
to paint manufacturers for recy-
cling and blending with a porlion
of new paint.

Latex paint with recycled content
1s applied like conventional paint.
Due to the blended nature of the
paint, it tends to come in a limited
range of colors, and therefore is
more typically used for exterior or
utihty room applications. Look for
products that are certified by
Green Seal to meet quality, per-
formance, safety and environmen-
tal standards. The AccessGreen
Directory (www.Build|tGreen.org)
lists recycled content paints.

Recycled paint is often less
expensive than new paint, It also
reduces the need to manufacture
new paint and supplies a market
for unused paint, rather than
putting it into the waste stream.

Environmentally preferable options
for interior finishes include maten-
als that are FSC-certified,
reclaimed or refinished, rapidly
renewable, contain recycled-
content or are finger-jointed.

For a listing of environmentally
preferable finish materials and
suppliers, go to the AccessGreen
Directory at www.BuildltGreen.org.

a. Use FSC-Certified Materials

Forest Stewardship Council
(FSC)—certified wood comes from
forests managed in accordance
with stringent sustainable foresiry
practices.

Use FSC-certified wood and wood
preducts in any application thai
normally calls for conventional
plywood or stain-grade materials,
such as cabinets, trim, doors,
shelving and window frames.

FSC certification assures that
forests are managed in a way that
protects the long-term availability
of wood resources and the

Samples of low VOC paints



health of foresi ecosysierns and
local economies.

b. Use Reclaimed or Refinished
Materials

Refinishing rather than replacing
existing floors, cabinetry and other
interior materials is one of the
bast environmental choices you
can make. High quality finish
materials can often be salvaged
from other buildings that are
being deconsiructed.

In addition to reusing the home's
existing materials, you can purchase
high quality salvaged products that
were removed from demolished or
remodeled buildings. These include
reclaimed [umber for nonstructural
applications, such as mantels,
nonsiructural beams, casing,

trim, cabinets and doors; cabinetry;
wood flooring; sinks and tubs;
electrical products or fixiures;

and roofing materials.

Numerous salvaged building material
suppliers in the state as well as
materials exchange groups such

as Craigslist.com and Freecycle.org
can help locate materials for your
project. The California Integrated
Wasle Management Board
(www.ciwmb.ca.gov) also provides
information about material reuse.

Reclaimed and refinished building
materials reduce resource consump-
tion and landfill deposiis. Many
salvaged products are of higher
quality than new materials, such as
lumber iaken from deconstrucied

buildings or vintage claw-foot
bathtubs. Salvaged products also
can cost [ess than new materials.

¢. Use Rapidly Renewahlle Materials

Rapidly renewable materials are
made from agricultural products that
grow quickly and can be harvested
on a relatively short cycle compared
to slower-growing wood. Exampies
include bamboo, a fast-growing
grass that can be harvested in three
io five years, and straw, the stalk of
wheat, rice, barley and other grains.

Instead of using solid wood, plywood
or wood-based medium density
fiberboard (MDF) for intenor
finishes, consider rapidly renewable
malerials such as straw-based MDF
and bamboo plywood,

Rapidly renewable maierials are
attractive, durable and reduce
pressure to harvest forests.
Bamboo is as durable as most
hardwoods typically used for
interior finishes.

Salvaged wood countertop

d. Use Recycled-Content Materials

Some recycled-content interior
finishes, such as molding, are
made from recycled polystyrene
or other plastics. Recycled-content
countertops include recycled glass
tiles, terrazzo-like materials that
blend recycled glass and concrete,
and natural fiber composites
derved from rapidly renewable

or recycied resources.

Use recycled-content finish materials
in any application where virgin
materiais are typically used.
Recycled-content products are
available for kitchen and bathroom
applications such as trim, counter-
tops, backsplashes, shower walls
and vanity tops.

Recycled-content products keep
valuable resources out of the waste
stream. Recycled-content trim materials
are often straighter and more stable
than conventional clear wood.

e. Use Finger-Jointed Materials

Finger-jointed trim, studs and fascia
are manufaciured from short
pieces of wood glued together to
create a finished material.

Use finger-jointed materials in any
application where the materials are
{0 be painted.

Finger-jointed elements are
straighter and more stable than
conventional clear wood, and use
wood more efficiently.
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Formaldehyde is ofien used as a
binder in home-building products
such as plywood, particleboard and
other composite wood products. These
binders come in twa basic forms: urea
and phenol. Urea-formaldehyde
binders are common in interior-grade
products. Phenol-formaldehyde
binders are used In exterior
applications because they are more
water resistant. This water resistance
quality makes phenolic glues offgas
more siowly and in lower quantities
than urea glues, reducing some

of the harmful effects on indoor
air qualty.

Whenever possible, use interior
materials (including subfloor and
stair treads, cabinets and counteriops,
interior trim and shelving) that
emit little or no formaldehyde.

Select materials that have been
tested for low emissions and certified
to meet California's Section 01350
criteria, “Standard Practice for the
Testing of Volatile Organic Emissions
from Various Sources Using Small
Scale Environmental Chambers.”
Currently there is little informalion
avallable about Section 01350-
compliant products for homes,

but the Cellaborative for High
Performance Schools' websiie,

www.chps.net, lists products tested
for schools; some of these may
also be appropriate for homes.

Reducing formaldehyde exposure
helps protect the health of
residents, particularly children,
who are most susceptible.

The California Air Resources Board
(ARB) has classified formaldehyde
as a Toxic Air Contaminant. ARB
recommends that formaldehyde
levels inside buildings be as low as
possible (no greater than 27 parts
per billion) because of formalde-
hyde's cancer-causing potential.
Formaldehyde, a colorless gas, is
usually present at higher levels 1n
indoor air than outdoor air, in part
because it is used as a binder and
preservative 1n many common
building products and furmiture.
Formaldehyde evaperates from
productis into the home’s interior,
often for many years after the
product is installed.

Using low-emitting products such
as those mentioned in these
Guidelines will usually lower
formaldehyde to below ARB's
thresholds for any newly remodeled
spaces. Existing areas of the

home that aren’t being remodeled,

especially in houses more than 10

years old, will likely have formaldehyde
concentrations well below the ARB

recommended threshold.

A home test can be performed Lo
measure average indoor concentra-
tiens of formaldehyde. Test the
building after installation of all
finishes. For information about
formaldehyde and home test kits,
go to the California Air Resources
Board website, www.arb.ca.gov/
researchfindoor/indoor.htm.

Reducing formaldehyde can
decrease the risks associated
with exposure,

Recycled-content glass tile and concrete
balhroom counters



L. Flooring

a. Use Forest Stewardship Council
(FSC)-Certified Wood Flooring

FSC-certified wood flooring comes
from forests managed in accordance
with stringent sustainable forestry
practices. FSC-certified products
are avallable 1n a wide variety of
domestic and exolic species.

Use FSC-certified wood in place
of conventional hardwood flooring.

FSC certificalion assures that
forests are managed in a way that
protects the long-term availability
of wood resources, the health of
forest ecosystems, and the sustain-
ability of local economies.

BUILDING BASICS

b. Use Reclaimed or Refinished
Materials

Refinishing your existing floors
instead of replacing them is one

of the best enwironmental choices
you can make. An alternative to
refinishing existing floors is to
purchase high quality salvaged
wood flooring or other salvaged
flooring products removed from
demclished or remodeled buildings.

Use low-VOC sealers when refinishing
existing or reclaimed wood floors.
It existing ceramic or stone tiles
are in good shape, consider cleaning
and polishing them rather than
replacing them.

Find salvaged flooring from
building materials reuse stores

or through online resources such
as Craigslist.org and Freecycle.org.
The California Integrated Wasie
Management Board

Universal Design

(www.ciwmb.ca.gov} also provides
information about material reuse.

Reclaimed and refinished
building materials reduce resource
consumption and landfill deposits.
Many salvaged products are of
higher quality and often cost less
than new materials.

c. Use Rapidly Renewable Flooring
Materials

Bamboo, cork and natural linoleum
flooring are alternatives to conventional
hardwood flooring, carpet or vinyl
flooring. Bamboo, which is as durable
as most hardwoods, is a fast-growing
grass that can be harvested in three
to five years. Cork is harvested from
the outer bark of the cork oak tree;
the tree regenerates its bark within
about 10 years. Natural linoleum
is manufactured primarily from
renewable malenals such as cork,
wood flour and linseed oil.

Universal design strives to make the
home easier to use for all residents,
not just the elderly or disabled. It
includes a wide range of accessibility
features, from easy-to-use door
handles to adequate lighting to
zero-step entrances in homes.

During remodeling projects as
well as routine maintenance,
apply as many universal design
strategies as possible. 1n the long
run, it may save money and
resources to include universal
design features during the current
remodeling project than to have to
retrofit the home in the future if

the owner's needs change. Some
universal design features may
even allow people to live in their
home longer than might otherwise
be possible.

Here are some common universal
design strategies:

* Install lever handles on doors and
plumbing fixtures instead of knob
handles that are harder to grip.

» [ocate one bedroom and full
bathroom on the lower floor of
the muliistory home.

* Provide at least one zero-step
entrance threshold that has a
36-inch wide entry door.

« Allow a 60-inch turning radius
in bathrooms, kitchens and
small areas. g
» Install grab bars in the bathroom,; .
or provide blocking in the '
bathrooms® wall framing
1o accommodate grab bars
in the future.
+ Design for a roll-in shower to
provide easy access for people
in wheelchairs.

AARP has good information
on universal design basics at
www.aarp.orgffamiliesthome_design.
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GREEN REMODELING METHODS AN MATERIALS '

GREEN BUILDING GUIDELINES FOR HOME REMODELING

Use these rapidly renewable
flooring materials in place of
conventional hardwood, carpet
or vinyl flooring.

Cork can also be used as an
underlayment for hard-surfaced
flooring to reduce impact noise
between rooms.

Rapidly renewable flooring materials
are attractive, durable, low-toxic,
perform well and reduce pressure
io harvest forests. Bamboo is as
durable as most hardwoods used

for floors. Cork and linoleum are
naturally fire and maoisture resistant
as well as sound absorbent.

Recycled-content ceramic tiles
can contain up to 70% recycled
glass or other recycled materials.
Recycled-content carpet is made
from recycled plastic bottles,
recycled nylon and wool, or
recycled cotton.

Ingredients of natural linoleum

Install recycled-content ceramic tiles
wherever conventional tiles are
specified. Recycled-content carpet
can be used in all applications where
conventional carpet 15 specified,
and is comparable In appearance,
performance and price to conven-
tional synthetic carpet made from
virgin matenals.

Recycled-content products keep
valuable resources out of the waste
stream. Recycled-content carpet
saves resources and diverts waste
from landfills. Approximately 40
two-liter soda bottles are recycled
per square yard of carpeting.

With slab-on-grade construction,
the concrete can be polished,
scored with joints in various patterns,
or stained with pigments to make
an attractive finish floor. This
approach 1s especially appropriate
for use with in-floor radiant heating
syslems and passive solar designs.

FIGHERY

Bamboo floonng and
recycled-content carpet

Use this approach for slab-on-grade
construction. The finish must be
designed and constructed when
the slab is being poured, and well
protected throughout construction,

COAK BARK
[y

LIMESTO - Y
ROCK e
:I l! .\



Using the slab as a finish floor
eliminates the need to use other
flooring maierials. It I1s also
durable and easy to clean.

Use flooring materials that improve
thermal mass.

Low-cost thermal mass includes
using hard floor coverings such
as tile and wood. Wood flooring
over a concrete slab also provides
reasonably good thermal mass.
See the Building Basics sidebar

on page 20 for information about
using thermally massive materials
with passive solar design.

Increasing thermal mass will
reduce heating and cooling energy
use and will moederate indoor
temperature swings, keeping the
home more comfortable.

Flooning products may emit
formaldehyde and other volatile
organic compounds. To protect
indoor air quality, ook for
products that have been tested
and approved for low emissions
by a reputable third-party or
government organization.

Stained concrete [loor

G

GREEM LABEL

#PLUS.

Choose carpet that meets or
exceeds the CRI Green Label Plus
requirements (www.carpet-rug.org)
or a flooring product that has been
tested for low emissions according
to the California “Standard
Practice for the Tesling of Volatile
Organic Emissions from Various
Sources Using Small Scale
Environmental Chambers."”

Currently there 1s little information
available about Section 01350-
compliant products for homes,

but the Collaborative for High
Performance Schools' websiie,
www.chps.net, lists products tested
for schools; some of these may
also be appropriate for homes.

Minimizing formaldehyde and
volatile organic compounds in the
home improves indoor air quality.
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GREEN REMODELING METHODS AND MATERIALS I

GREEN BUILDING GUIDELINES FOR HOME REMODELING

M. Appliances and Lighting

High efficiency dishwashers use less
water and energy than conventional
dishwashers. They reduce energy
use by at least 25% compared io
the federal mimmum standards.
Some dishwashers are more water
efficient than others, even among
ENERGY STAR"-qualified models.
The most water-efficient models
{which in general are also the most
energy efficient) use 6.5 gallons or
less per cycle in their normal setting,
and less if run in the model's
water-saving mode.

Select water- and energy-efficient
dishwashers. They use an internal
waler heater to boost temperatures
inside the dishwasher. This means
that household water heaters can
be turned down to 120°F, saving
water-heating costs. To find models
that use less than 6.5 gallons of
water per cycle in thewr normal
setting, see the Oregon Department
of Energy website af:
www.oregon.gov/ENERGY/CONS/
RES/tax/appdish.shtml.

High efficiency dishwashers reduce
water and energy use.

ENERGY STAR® clothes washing
machines use 50% less energy and
45 to 60% less water while performing
as well as a standard washer.

To maximize water efficiency,
choose models with a water factor
rating of 6.0 or [ess and a modified
energy facior of 2.0,

Most ENERGY STAR® washing
machines save energy and water
through a front-loading design {hori-
zontal axis) that tumbles clothes in a
small amount of water. Most models
also include a high-speed final spin
cycle that extracts more moisture
than standard washers. Less moisture
means less drying time, which saves
additional energy. Find energy-saving
models with a water factor rating of
6.0 or iess and a modified energy
factor of 2.0 at www.energystar.gov.
Check with your local water utility for
rebates on these types of machines.

ENERGY STAR®-qualified
washing machines use substantially
less water and energy than conven-
tional washers.

Refrigerators and freezers are among
the largest users of electricity in

mest homes. They ¢an acecount for
up to 25% of household energy use.

Horizontal axis washing machines

ENERGY STAR® refrigerators save at
least 10% over the federal minimum
standards. Larger refrigerators tend to
use more energy than smaller models.

1

Select an ENERGY STAR®—qualified
refrigerator that has less than

20 1o 25 cubic feet of capacity
(refrigerator and freezer). For a

list of qualifying models, visit
www.energystar.gov.

ENERGY STAR® refrigerators can
reduce the total annual electricity
bill by more than 10%. Choosing
a refrigerator that's not too big will
further reduce electricity costs.

Recycling needs to be as easy as
throwing out the garbage or many
people won't do 1t. And composting
must also be easy and odor-free.

If you design the kitchen with
enough space and dedicated bins
for recycling and composting, 1t
will be much easier for residents to
keep recyclables and compostables
out of the trash.

Install a built-in recycling area
in the kitchen's base cabinets.
Some waste haulers allow recy-
clables to be mixed, while others
require that glass, paper, plastic
or other materials be separated.
Check local requirements and
design the built-in recycling

area accordingly.



Design a kitchen compost bin

that 1s protected from pests and is
odor-resisiant. Food scraps can be
added to a backyard compost pile,
or in some cities can be set out at
the curbside in a designated food
scraps bin,

Recycling and composting reduces
ihe amount of material entering
landfills and can save money for
homeowners through reduced
disposal fees (many wasle haulers
charge a lower fee for smaller
garbage bins). Composting creates
high quality soil amendments
useful in gardens,

Lighting accounts for as much as
20% of the energy we use in our
homes. in many homes, some areas
don’t have enough light, while
other areas have too much light.
Remedeling projects present the
perfect opportunity for improving
lighting so that it is more effective
and energy effictent.

Wherever feasible, replace
incandescent lights with fluorescent
lights. Be sure to understand the
lighting needs of that location {for

example, general, task and spot
lighting) and choose strategies
to deliver appropriate lighting.
Choose the best bulbs based
upon lighting efficacy (lumens
per watt), color rendering index
(CRI1) and temperature (Kelvin).

Title 24 sets energy-efficiency
requirements for lighting; still, it
can be challenging to design
lighting for the home that is
effective, efficient and attractive.
Consider consulting a residential
lighting expert for advice. For more
information about energy-efficient
residential hghiing, including

principles, definitions and design
recommendations, visit the U.S.
Department of Energy’s website,
www.eere.energy.gov/consumer.

Energy-efficient and effective lighting
practices and products save energy
and wimprove the guality of highting
in and around the home.

R ENERGY STAR' gualified compact {luorescent lighting

a1

k3

5

/

Existing Incandescent Lamp

Proposed ENERGY STAR®
Campact Fluorescent Bulb

lasts up to eight times longer than incandescent
lighting. Save $22 to $65 in energy costs aver
the life of a compact fluorescent bulb. You'll replace
\;_,-‘ an incandescent eight times to match the life
é\ expectancy of a single compact fluorescent.

Y

How do you choose the right compact
fluorescent bulb? The following is a
general guide to assist you:

Source. www,pge.com

Savings over lhe
life of the bulb

40 - 60 watts 9 - 15 watts $22 - %35
75 watts 18 - 20 watts $43 +
90 - 100 watls 23 - 25 walts $52 +
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All fluorescent light bulbs
contain a small amount of
mercury, an environmenial toxin.
Some manufacturers now offer
fluorescent light bulbs in both
linear tube and compact fluorescent
styles that contain only a fraction
of the mercury used in standard
fluorescent lamps.

Choose fluorescent lamps with low
mercury content. Look for manu-
facturer labels and literature that
show that the light bulb complies
with the U.S. EPA’s Toxicity
Characteristic Leach Performance
(TCLP) test. Some manufacturers
use green print on the bulb or
green end-caps lo signal that the
product has a low mercury conlent.

Low-mercury fluorescent bulbs
help keep mercury pollution out

of the environment and our bodies.
An added advantage to low-mercury
bulbs that pass the TCLP test is
that they are not considered
hazardous waste so when they
burn out they can go in the
garbage rather than be disposed
of at a hazardous waste facility.

Lighting controls include dimmers,
occupancy sensors (also called
motion sensors), photosensors and
timers. They save energy by reducing
light levels, or turning lights

off in unoccupied areas or during
times when lighting is not needed.

Install lighting controls either at
specific locations or as a whole
house system. Lighting controls
are especially applicable for
exterior uses.

An occupancy sensor turns on the
light when it detects that a person

has entered the area, and iurns off
the light after a preset period of
time after the area is no longer
occupied. Occupancy sensocrs make
good sense in areas where there
the cccupancy is less regular such
as utility rooms, bathrooms and
outdoors. Photosensors can be
used to automatically turn lights
on at dusk and off at dawn; they're
particularly useful for porch hghts
and when used in conjunction with
an occupancy sensor. Dimmable
compact fluorescent bulbs are
avallable for interior use, although
they caost more than regular
compact fluorescent bulbs.

Lighting controls reduce energy
use by decreasing the amount of
time the lights are on.



BUILDING BASICS

Green Home Operations and Maintenance

Green Remodeling Ends with Green
Maintenance

Whether you have just finished
remodeling your home or are
dreaming about getting started
someday, how can you make sure
that your home doesnh't waste energy
and resources and that it remains
healthy year after year? Follow

green mainienance practices.

With every operations and mainte-
nance choice you make—whether
it's replacing light bulbs or choosing
new plants for the yard, ask yourself
these questions: How will this
choice affect the home's energy or
water use? What natural resources
will be used or wasted? How might
this choice affect my family's or the
cammunity's health? And then ask:
What can | do differently to con-
{ribute to a healthier environment
and a healthier home?

Heating, Cooling and Electricity

We've been living in homes all our
lives, but few of us are actually
taught how to properly operaie and
maintain them for peak efficiency,
longevity, comfort and health.
Consider taking a class to learn
about your horme's operations. Aiso
consider hiring a home performance
contractor to test your home and
recommend improvernents.

In the summer, instead of avtomati-
cally turning on the air conditioning
when temperatures rise, keep the
house cooler by blocking the sun

at the windows with shades, solar
screens or drapes. In ihe evening,
open the windows and use the
whole house fan to bring in cooler
evening air.

In the winter, allow the sun o come
through the windows and warm the
home. In the evening, close the
shades and drapes to reduce heat
loss out of the windows.

When you have to resort fo the air
conditioning or heating system, set
ihe air conditioner as high and the
heater as low as is comfortable.
Install a programmable thermostat
or be diligent about manually
adjusting the thermostat. Also, do
not close off any supply registers
and iry ip keep your interior doors
open as much as possible to allow
the systern to circulate conditioned
air everywhere,

Follow these additional
recommendations:

» Pui indoor and outdoor lights
on timers and motion or
photosensors.

¢ Check the HVAC system's air filter
monthly and replace when dirty.

s Cautk and weathersirip all the
holes and seams of your home to
reduce air leakage,

» Have your heating and cooling
systems checked and maintained
annually by a professional.

* Annually, pour a cup of hot water
and 10% bleach solution down
the air conditioning condensate
drain pipe to keep it clear of mold
and ofher contaminants.

Water

Save money and protect our
future supply of water by
implementing these practices:

» Take advantage of your local
water district's free or rebated
leak detection services, shower
and faucet aerators, landscaping
and water audits, and high
efticiency toilets, dishwashers
and clothes washers.

» Use dishwashers and ciothes
washers only when you have a
full load and use the
water/energy saving settings.

» Check regularly for leaks (especially
in your toilets and irrigation system)
and repair them promptly,

* Adjust your landscape watering

scheduie based on time of the |

year and the true needs of each
of the planting beds. For more
information, see Section C

in these Guidetines,

Health and Safety

These recammendations will help
make your home safer and healthier:

» Use healthier cleaning, pest control
and landscaping products and
employ professionals who share
that philosophy. Take chemicals
you no longer need o a household
hazardous waste facility.

* Remove shoes before entering
your home, because as much as
half of the dirt in a home comes
in on our shoes,

s Run your kitchen range hood and
bathrooms fans 1o exhaust odors,
humidity and combustion gases.

* Install smoke and carboh monox-
ide alarms by tha kitchen and
bedrooms. Check the batteries
annually and replace the alarms
every five years,

* Install a fire extinguisher within
easy reach of the kitchen stove.

Durability

Good mainienance will keep up
your home's health and longevity,
so use the follpwing tips:

» Clean out gutiers and down-
spouts annually. During and
after rains, make sure water
flows away from the home.

» Check caulking and flashing
arcund windows, doors and
siding every few years,

* Quickly address leaks and other
maintenance issues before
further, potentially expensive
damage occurs.
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The Green Remodeling Checkhist
(see Chapter Two) provides remodeling
contractors and homeowners with
an easy way to assess how green
their remodeling project is.
Attaching the checklist to the
blueprints makes Ii easier for
averyone invelved—including the
building professionals, homeowner
and municipality—to see which
green features are included in

the remodeling project.

In one of the first few pages of the
project blueprints, include the
Green Remodeling Checklist, with
the applicable points checked off.
To make it easier to verify the
project’s achievenents, next to
each item on the checklst note
the blueprint page number that
corresponds to that particular item
and make an obvious note on that
blueprint page.

Including the Green Remodeling
Checklist in the blueprints raises
the visibility of green building.
This may encourage contractors
to incorporate more green features.
It also provides a quick reference
and benchmark for the builder,
homeowner and municipality.

A green homeowner manual
describes all of the home's green
features and thew benefits. 1t also
gives important information about
best practices for mainfaining and
operating the home.

Develop a green homeowner
manual. A comprehensive manual
for a whole house should include
the information listed below;
remodeling projects that are
smaller in scope might contain
more limited information:

* description of the home's green
building features

= explanaiion of importance
of maintenance and operations
to achieve ongoing green
building benefils

* warranty, operation and
maintenance instructions for
equipment and apphances

* household recycling opportunities

s ways to optimize water and
energy use

* ways to maintain good indocr
air quality

= clear labeling of safety
valves and controls for major
house systems

* information about periadically
checking foundation and
crawl space for termite tubes
and about nonioxic pest
control methods

¢ information on environmentally
sound landscape maintenance
and healthier home cleaning
products

* instructions for proper
handling and disposal
of hazardous chemicals

Inciuding the Green Remodeling
Checklist in the blueprints raises
the visibility of green building.
This may encourage confractors

to incorperaie more green features.
It also provides a quick reference
and benchmark for the builder,
homeowner and municipality.

The measures in these Guidelines
are not an exhaustive list of all

the preen elements that could be
incorporated into your remodeling
projeci. Rather, they are a list

of field-tested options that are
more likely to be used in typical
remodeling projects. Look for
opporiunities o go beyond these
measures and incorporate innovative
techmiques and materials that will
conserve natural resources and
improve the home's energy efficiency,
durability and healthfulness.



Green Remodeling Illustrations

“We believe that homeowners deserve a. home that is not only beautiful, but
one that is more energy-efficient, comfortable and healthier for the family.”

—Fred Brecht, Brecht Consiruciion, Lafayetie, CA
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Addition or Major Remodel

Consider these green remodeling options when building an addition
or renovating a major portion of the home.
Site

Light colored 40-year
tamposition shingles
= Protect Existing Topsoil and Minimize Disruption of

Existing Plants and Trees Salar water heating system

» Deconstruct Instead of Damolish

Existing ceiling insulated

to exceed Title 24

+ Recycle Construction and Demolition Wasle

Foundation

» Replace Portland Cemenl 1in Concrete with
Recycled Flyash or Slag

« Retrofil Crawl Space to Control Moisture EnginBéred Tumbet dn ronf

» Design and Build Struciural Pest Controls

Landscape

» Construci Rescurce-EHicient Landscapes T ————
» Use Fire-Safe Landscaping Techniques

= Mimmize Turf

* Plant Shade Trees Low/No VOC interior paint

« Group Plants by Water Needs (Hydrozonmg)

« [nstall High Efficiency [rngation Sysiems

* Add Composi to Promote Healthy Topsoil

» Use Salvaged or Recycled-Content Matenals

Finger-jointed or
for Landscape Elements

engineered studs
+ Reduce Light Pollulion

» Collect and Retain Rainwater for [rngation

Structural Frame
Flyash concrete

= Apply Optinal Vaiue Engineering

+ Lise Enginesred Lumber

» Use FSC-Certitted Wood
s Design Energy Heels on Roof Trusses

+ Use Solid Wall Systems

= Install Reflective Roof and Radant Barrier

= Replace Single-Pane Windows with Double-Pane Windows

» Retrofit with Storm Windows
* Install Low-SHGC Window Film on Single-Pane Windows

» Relrofit Structure for Earthquakes

» Reduce Pollutron Entering lhe Home from the Garage

Exterior Finish i‘lumbing

» Use Recycled-Content or FSC-Certihied Decking + Choose High Eficiency Water Heaters

» [nslall Rain Screen Wall System * Distnbute Domeshic Hot Water Efficienlly
= LUse Durable and Nongcombushible Siding Materials * Replace Torlets with High Efficiency Totlets

+ Use Durable and Noncombustible Roofing Matenals * |nstall Waler-Efficient Faucets and Showerheads



Hot and cold water
pipes insulated

Upgrade to double pane,

low-e windcw

Fiher cement siding ]

Rain screen wall system

, Regycted-conlenl insulation
wath ho added formaldehyde

— ]

Heating, Ventilation and Air Conditioning

Design and Install HYAC System to ACCA Recommendations
Install High Efficiency Heating System

Install High Efficiency Air Conditioning with Environmentally
Responsible Refrigerants

Install Effective Ductwork
Install High Efficiency HVAC Futer

Retrofit Wood-Burring Fireplaces to Improve
Energy Efficiency and Aiw Quahty

Install Whole House Fan, Ceiling Fans or Arr-to-fir
Heat Exchanger for Venhlation

Install EFfective Exhaust Systems i Bathrooms and Kitchen

Renewahle Energy

Install Solar Water Heating System
Install Photovoltaic (PV) Sysiem

Insulation

Install Recycled-Conlent Insulation

Install [nsulation That Emits Zero/Low Levels of Formaldehyde
and YOCs

Weatherize the Home
Upgrade insulation to Exceed Curreni Title 24 Requirements

Building Perfarmance

Conduct Whole House Inspeclion/
Diagnostic Testing and Make improvemnents

i:inishes

Design Entryways io Reduce Tracked-In Contaminanls

Use Low/Zero-VOC Interior Paint

Use Low-VOC, Water-Based Wood Finishes

Use Low-YOC Construction Adhesves

Use Recycled-Content Painl

Use Enwiranmentally Preferable Materials for Intersor Fimishes
Reduce Formaldehyde nt Interior Finishes

Use Envircnmentally Preferable Floaring

;ﬁppliances

Install Water- and Energy-Efficient Dishwasher
Install ENERGY STAR™ Clothes Wastung Machine
Install ENERGY STAR™ Refrigerator

Install Buili-In Recychng and Composting Center
Upgrade to Energy-Efficient Lighting

Instatl Low-Mercury Fluorescent Lighting

Install Lyghiing Contrals

Other

Inccrporate Green Remodeling Checklist n Blueprints

Develop Homeowner Manual of Green Features and Benefits
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GREEN REMODELING ILLUSTRATIONS I

GREEN BUILDING GUIDELINES FOR HOME REMODELING

Second Floor

Consider these green remodeling options in a second floor addition.

Site

Deconstruct Instead of Demolish

Recycle Construction and Demolilion Waste

Structural Frame

Apply Optimal Value Engineenng

Use Engineered Lumber

Use FSC-Certified Wood

Design Energy Heels on Roof Trusses

Install Reflective Roof and Radwant Barrier

Replace Single-Pane Windows with Double-Pane Windows
Retrofit with Slorm Windows

Install Low-SHGC Window Film on Single-Pane Windows
Retrofit Structure for Earlhquakes

Exterior Finish

Install Rain Screen Wall System
Use Durable and Noncombusiible Siding Malenals
Use Durable and Noncombustible Roofing Malenals

’Plumbing

Choose High Efficiency Water Heaters
Distnbute Domestic Hot Water Efficiently

Heating, Ventilation and Air Conditioning

.

Design and Install HYAC Syslem to ACCA Recommendations
Install High Efficiency Healing Syslem

Install High Efficiency Ar Condstionung with Environmentally
Responsible Refrigerants

Install Effective Duciwork
Install High Efficiency HVAC Futer

Retrofit Wood-Burning Fireplaces to Improve Energy EHiciency
and Air Quality

Install Mechanrcal Ventilation Sysiem for Coaling

‘4D year comiposition roofing

Whole house fan

Double pane,
low-e window

Recytled-content carpet
with low VOCs

Filer cement $iding

Renewable Energy
s [nstall Solar Water Healting System
¢ [nsiall Photovoltaic (FVY) System

High AFUE furnace



Engineered wood I-joist

F5C certified wood

Finger-jointed or
engineered studs

Oriented strand board in subfloor

Insulation

Install Recycled-Content Insulalion

Insiall Insulation That Emits Zero/Low Levels of Formaldehyde
and VOCs

Weatherize the Home
Upgrade Insulation to Exceed Current Title 24 Requiremenis

huilding Performance

Conducl Whole House [nspeclion/
Diagnostic Testing and Make Improvemenis

Finishes

Use Low/Zero-¥OC Interior Pawnt

Use Low-VOC, Water-Based Wood Finishes

Use Low-¥OC Constructon Adhesives

Use Environmentally Preferable Materials for Interior Firushes
Reduce Formaldehyde in Intenor Fimshes

Use Enwronmentally Preferable Flooring

Appliances

Install ENERGY STAR® Clothes Washing Machine
Upgrade to Energy-Efficient Lighting

Install Low-Mercury Flugrescent Lighling

Install Lighting Controls

Dlher

Incorperate Green Remodeling Checkhisl in Blueprints

Develop Homeowner Manual of Green Features and Benefiis
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GREEN REMODDELING ILLUSTRATIONS l
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E3

Bathroom Remodel

Consider these green remodeling options in a bathroom.

Compact fluorescent bulbs

Flow reducers

Site
» Deconstruct Instead of Demolish

+ Recycie Construchion and Demolition Waste

Structural Frame and Building Envelope
» Apply Oplimal Value Engineering

s Use Engineered Lumber

» Use FSC-Certified Wood

* Replace Single-Pane Windows with Double-Pane Windows Formaldehyde-free

MEF substrate

= Retrofit with Slorm Windows

» Install Low-SHGC Window Film on Single-Pane Windows
Plumbing

» Choose High Efficiency Water Heaters

+ Distribute Domestic Hot Water Efficiently

+ Replace Torlets with High Efficiency Torlets

* Install Water-Eftictent Faucets and Showerheads

Heating, Ventilation and Air Conditioning
= |nstall Effective Ductwork
» [|nstall Efiective Exhaust Sysiem

Insulation
¢ |nstall Recycled-Content Insulation v
) Finishes
» Install Insulation Thal Emits Zero or Low Levels of
Formaldehyde and VOCs + Use Low/No-VOC Intenar Pant
» Weathenze s Use Low-VOC, Water-Based Wood Finishes
» Upgrade Insulation to Exceed Current Title 24 Requirements = Use Lew-VOC Construction Adhesives

+ Use Enwironmenially Preferable Matenals for Inlenor Finushes

* Use Environmentally Preferable Floonng



Dotble pane,
low-g window

Low/No VOG interior paint

Recycled-content tile

High efficiency toilet

Appliances

« Install ENERGY STARY Clolhes Washiig Machine
+ Upgrade to Energy-Efficient Lighting

= Install Low-Mercury Fluorescent Lighting

= Instali Lighting Controls

Other
+ Incorporate Green Remedeling Checklisl 1n Blueprints

« Remodel for Universal Design
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GREEN REMODELING ILLUSTRATIONS I

GREEN BUILDING GUIDELINES FOR HOME REMODEUNGI

Kitchen Remodel

Consider these green remodeling options in a kitchen.

Site
» Deconsiruct Instead of Demohish

* Recycie Construction and Demohtion Waste

Landscape
+ Plant Shade Trees on West and Scuth Sides

Structural Frame and Building Envelope

« Replace Single-Pane Windows wilh Double-Pane Windows
+ Retrofit with Storm Windows

« Instal! Low-SHGC Window Film on Single-Pane Windows

Plumbing
+ Distribute Domestic Hot Waler Efficiently

s [nstall Water-Efficient Faucets

Heating, Ventilation and Air Conditioning
s Insiall Effective Exhaust System

* |nstall Mechanical Verbilation System for Cooling

Insulation
* |nstall Recycled-Content Insulation

» Install Insulation That Emits Zero or Low Levels of
Fermaldehyde and YOCs

* Weatherize
= Upgrade Insulation o Exceed Current Tille 24 Requirements

Building Performance

« Conduct Whole House Inspection/
Dagnostic Testing and Make Improvements

Finishes

» Design Eniryways lo Reduce Tracked-In Contaminanis

+ Use Low/No-vVOC Intenor Pamnt

* Use Low-VOGC, Water-Based Wood Finishes

» Use Low-YOC Construction Adhesives

+ LUse Environmentally Preferable Matenals for Intenor Finishes

+ Use Environmentally Preferable Floonng

Upgraded insulation

Range hoad vénted oMleside

Energy Star®
refrigerator

Environmentally preferable
flooring with low/no VOC Adhesives

Appliances

Insiall Walet- and Energy-Efficient Dishwasher
Inslall ENERGY STAR™ Clothes Washing Machine
Install ENERGY STAR® Refnigeralor

Install Burl-In Recycling and Composting Center
Upgrade to Energy-Efficient Lighting

Insiatl Low-Mercury Fluorescent Lighting

Insta!l Lighting Controls



‘Formaldehyde-freg cahinei materials

Recycied-content tile

Built-in recycling and

compasiting center

Upgraded insulation

FSC-certified trim

- Low/no VOE paint

Non-toxic househgld cleaners

ENERGY STAR® dishwasher

Other
* Incorporale Green Remodehng Checklist tn Blueprints

» Develop Homeowner Manual of Green Features and Benehis
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Notes
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Notes

GREEN BLILDING GUIDELINES FOR HOME REMODELING



Notes
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COMMON AIR LEAKS

= AiLsaking into dha holsa
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