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Truckee Ground Source Heat Pump & Advanced
Weatherization/House as a System Research

By: Scott Terrell

Truckee Donner PUD teamed up
with the Sacramento Municipal
Utility District and the California
Energy Commission to evaluate the
performance of GSHPs and the
benefits of advanced weatherization
and treating the “house as a sys-
tem”. The “house as a system”
approach involves looking at sever-
al different issues in the home and
treating them rather than just
focusing on one issue like a new
heating system or adding insula-
tion. This report includes discus-
sions on both the 1996-98 as well
as the 2001-2 research as the earlier
research was important in deter-
mining the need for the later.

The CEC funded geothermal
research that was done in 1996 to
1998 focused on the performance of
the geothermal heat pump systems.
Two of the significant findings in
the study were that the heat pump
units varied moderately in their
coefficient of performance (COP)
from “least” efficient to “most” effi-
cient. More dramatic was the vari-
ability in energy usage from site to
site. This is very helpful in showing
how significant site conditions are
to the economic benefit high effi-
ciency heating brings to the build-
ing occupant/owner who is respon-
sible for paying the energy bills.

There are two types of site condi-
tions that affect the cost of heating
a building. One is the external site
conditions where the building
owner has little or no ability to
affect. This would include such fac-
tors as weather conditions affecting
outside air temperature, shading
caused by other buildings, trees or
other objects, etc. Each site has its
own micro-climactic conditions
affecting the heating requirements
of a building, therefore the cost to
heat. The other major site factor is
the building itself. Some of the
common issues with buildings
affecting the cost of heating
include: floor, wall and ceiling insu-
lation levels, single vs. double-pane
windows, air leakage in the build-
ing envelope, distribution system
design and distribution system air
leakage issues. These are all factors
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that the building user and bill payer
can improve.

After the 1996-98 CEC funded
geothermal heat pump research
project it was evident that some
sites were not performing very well
even though their ground source
heat pump units were operating
very efficiently. It did not make
sense that a home with a super high
efficiency heating system had high
energy bills. It became evident that
we needed to look into making the
building and distribution system
more energy efficient so that the
heat pump could perform as
expected and provide low energy
bills to the user. The bottom line is
it does not make sense to put a high
efficiency heating system into a low
efficiency building.

After the 1996-98 study, TDPUD
did start promoting the “House as a
System” approach with all future
geothermal heat pump installations.
The idea was to first make the
building as cost-effectively energy-
efficient as possible. This would
then bring the sizing of a heating
system down. In many cases we
were able to reduce the heating
tonnage requirement down by
about one ton or 12,000 btu’s per
hour. This would save about $4,000
for the cost of a geothermal heat
pump installation and also reduce
the cost of heating the building
each Winter. This could all be done
for an average conservation invest-
ment of about $1,500 to $2,000 per
site. The question then became
what really are the economics of
doing this? This is when SMUD
and TDPUD decided to approach
CEC staff to do the 2001-02 study.

TDPUD and SMUD received
the go ahead to do this study in the
Fall of 2001. The sites were set up
for monitoring and the “House as a
System” work was performed mid-
way through the monitoring. Each
of the five Truckee sites had reme-
diation work of between $2,000
and $3,000. In some cases the eco-
nomics of the remediation work
was very good and in other cases
the economics were marginal. One
issue we should note is that all five
Truckee sites bordered on extreme

in that some were non-
operational prior to the
study. The Truckee proj-
ect manager believes
that these were the
“worst” under-per-
forming geothermal
heat pump sites out of
about 50 in Truckee.
So not only did the
sites require efficiency
work, but they
required other remedi-
ation work to bring
them to a standard
operational mode.
Also, in some cases
efficiency work had
already been per-
formed on some of
these sites reducing the
calculated benefit effi-
ciency would have
provided these projects
had all the efficiency
work been performed
during remediation
and monitoring, not
prior to.

It may be that these
under-performing sites
would have shown even better eco-
nomics if only the basic, most cost-
effective remediation work had to
be performed on them. If any sites
had un-insulated attic spaces they
would have shown great improve-
ment. Only one site was practical
for adding additional insulation. It
was already insulated, but could
use a little extra. All sites required

reduction in building envelope infil-

tration. Most sites required a

(above) Foam insulation in a can about to be
applied between foundation wall and knee wall

(below) Mastic sealing on central air distribution
plenum next to GSHP

reduction in central air distribution

system or duct leakage. The build-
ing and duct infiltration leakage
reduction is generally cost-effective.
Most sites received a vapor barrier
on the dirt crawl space floor. That
is a helpful measure, but is not one
of the more cost-effective measures.
The economics could have also
been improved if the building own-
ers/managers had been able to per-

see Research p17



Welcome!

With Truckee’s interest in
‘Energy-Smart’ homes growing,
the call for an event such as
this rings louder. Thank you for
being curious and for being a part of
the 2002 Truckee Energy-Smart Home
Tour.

Energy prices are on the rise and
there’s no better time than the present
to seek out the options available for
saving your hard-earned dollars. With
the extreme environment of this area
in mind, this year’s tour focuses on
energy conservation and the variety of
renewable technologies available to us.
Many of the solutions to our heating
and/or cooling problems can be easily
cured by careful planning and often
can be alleviated with fairly simple,
do-it-yourself-today remedies. You
don't need to be a rocket scientist, or
energy expert, to identify and elimi-
nate these common problems. Our
town is blessed with many people who
have the knowledge about efficient
and renewable technologies and are
willing to share with others — all we
need to do is ask.

During the tour, you will have the
opportunity to visit a number of ‘ener-
gy-smart’ homes. These homes demon-
strate new ways of creating and stor-
ing heat, utilizing efficient and renew-
able technologies. Many thanks to the
following 6 homeowners who have
generously offered their homes for
public display:

Neal ¢3 Sue Mock
Mike ¢ Becky Kerton
Howard ¢ Jane Wright
Penny o3 Bob Fink
Jim ¢ Christine Guinn
David Saccullo

A gracious thank you to the fol-
lowing businesses for opening their

doors as well:
KidZone
Teen Activities Cenler

So many people offered the inspi-
ration in creating this year’s Truckee
Energy-Smart Home Tour. A special
thanks goes to the Town of Truckee,
who each year provides us with a bus
to ferry around our tour-goers.
Likewise, Scott Terrell and the
Truckee Donner PUD have been truly
invaluable in supporting this project.
It is refreshing to know that we live in
a community where the city govern-
ment and local utility district are will-
ing to extend their hand for such a
worthwhile endeavor.

Thank you to the vendors and pre-
senters for being dedicated to the
cause and giving their time and
expertise.

Mary Hetherington & Tony
Pastore, thank you for being volun-
teers and registering our participants
at that early hour. Thank you to
Mayumi Elegado for the organization-
al insight and for putting together the
program guide. Big thanks to Karin
Hedman for bringing together the
tasty lunch treat. And last but not
least, we'd like to thank New Moon
Natural Foods and Soul Sushi &
Barbecue for making our farm-fresh,
organic lunches possible.

This year’s dedicated group of peo-
ple worked hard to plan this event that
is better than we have done in the
past. I hope you enjoy this event as
much as we enjoyed bringing these
people together today to share their
knowledge. Next year this event will
be hopefully even more expansive and
we look forward to your involvement.

-Rick Solinsky, Tour Organizer
Proceeds from this event go to KidZone

Tour Schedule
8:00 - 8:30 Registration

8:45 - 9:30 Mock Home p5
9:45 - 10:30 Kerton Home p6
11:00 - 11:45 Wright Home p7

12:00 - 1:30 Fink Home p8
& Lunch

2:00 - 2:30 Guinn Home p13
2:45 - 3:30 Saccullo Home p14

3:45 - 4:30 Activity Center p15
& KidZone p15

SIERRA

INSULATION C©

Insulation
Fireplaces
Locally Owned Since 1979

SCL #444172
NV LIC #0047917

Residential ® Commercial
New & Existing Structures
Fiberglass e Batts & Blown
Spray-On e Acoustical ® Thermal
Contractor & Do-It-Yourself
Buy Direct ® Volume Discounts
Free Estimates
Delivery Available
Fully Insured & Bonded

(530) 272-7562

(800) 655-7580

Johns Manville
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Energy-Efficient Builder

Experienced with Ground Source Heat Pump Systems
. .

We take pride in RGN 20 Years Experience
our work and G ENESIS in the Truckee-

know you will too. CONSTRUCTION CO. Tahoe Area

Contact Bob Archer for a personalized home tour.

PO Box 9535 Truckee, CA 96162-7535
(530) 587-5783 ¢ (800) 587-5783 ¢ Fax (530) 582-4825
email: genesiscon@jps.net © Web Page: www.truckee.com/genesis
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Mock Home

Project:
Owner:

Size: 1,280 sq. ft.
Designer:

Date of
Construction:

Builder:

Site Characteristics or focus
during construction or remodel:

Deck location offers best southern expo-

sure for panels.

Construction Type:

Reinforced deck railing to support 20

panels.

Passive Solar System:
N/A

Solar Wind Works
PO Box 2511
Truckee, CA, 96160

530.582.4503 ph
877.682.4503 Toll Free

chris@solarwindworks.com
www.solarwindworks.com

CA Li# 796322

Photovoltaic Intertie System
Sue & Neal Mock

Solar Wind Works & Neal

Summer 2002
Neal & Solar Wind Works

Active Solar System:
2, 10-panel strings of BP4160 panels
(approx 3 KWatt) powering a Sunny Boy

Conservation Features:
Home has all Compact Fluorescent light
bulbs

2500 Watt Grid Intertie Inverter. Panels

are mounted to deck on adapted
Zomeworks Universal ground mounts.

Main Heating System:

N/A

Auxiliary Heating System:

N/A

Subjective Evaluation/design
considerations:

Only moving part of system is the wheel
in power meter spinning backwards

when full sun on panels. Still need to

Solar Wind Works

Benewable Energy Power Systems

Solar Wind Works specializes
in consultation, sales, design,
service, and installation of

turnkey Renewable Energy

Power Systems.

Solar Wind Works is a US
Distributor for Proven Wind
Turbines. They provide all
components necessary for a
complete, efficient, system
including: towers, power con-
ditioning equipment, monitor-
ing systems, hardware, energy
storage, and  conversion

devices.

Whether you are utility grid-
connected or grid-independ-
ent, need uninterruptible

Solar Wind

Works offers custom solutions

power or not,

for all of your energy needs.
They provide highly reliable
power systems integrating pho-
tovoltaics, small wind turbines,
micro-hydro turbines and con-
ventionally fueled technologies.

Solar Wind Works is dedicat-
ed to making a difference with

proven energy solutions.

change out electric hot water heater to
break even electrically.

Off the Grid
Since 1977

Services:

* Consulting

* System Design

* System Installation
* System Service

* Distributor for Proven

Wind Turbines
* CEC Buydown

Reservations

* Retail Sales -

- Wind Turbines (small)

- Photovoltaic PV
Systems &
Components

- PV Modules

- DC to AC Power
Inverters

- PV Charge Controllers

- Batteries & Chargers

- Solar H20 Pumping
Systems

- Balance of System
Equipment

Truckee Energy-Smart Homes Tour 2002 5



Kerton Home -

Project: Kerton Residence
Owner: Mike & Becky Kerton
Size: 4,000 sq. ft.
Designer: Mike & Becky Kerton

Date of
Construction: 1984

Builder: Mike & Becky Kerton

Site Characteristics or Passive Solar System: Conservation Features:
focus during construc- Attached sun space Ceiling Fans, added insula-
tion or remodel: tion, wood heat ducting

Direct Southern Exposure  Active Solar System:

N/A Subjective
Construction Type: . i Evaluation/design
Standard 2x6 wood frame, Mau:) Heating System: considerations:
R-19 fiberglass Batt insula- 2 99% + FA.U. Natural N/A
tion with 1/2” of Gas
Polystyrene over shear, Auxiliary Heating
under siding System:

Wood

Ecologic Design

Custom Ecological Landscapes

WA i
Wi o

e 7 | .

= i

Design and Installation for Everything Outdoors * Designing now
for
spring installation

planting ¢ irrigation * erosion control « BMP
patios ¢ ponds * fireplaces * arbors ¢ grading

Tony Pastore 530-550-8449 www.ecologicdesign.com

6 Truckee Energy-Smart Homes Tour 2002



Wright Home

Project:
Owner:
Size:
Designer:

Date of

Construction: approx. 1970

Builder:

Site Characteristics or focus during

construction or remodel:
South-facing glass

Construction Type:
Standard 2x4 wood frame

Passive Solar System:

South-facing glass w/ some thermal heat

mass and woodstove hearth

Active Solar System:
N/A

Wright Residence
Howard & Jane Wright
2,050 sq. ft.

Main Heating System:
5 ton Ground Source Heat Pump

Aucxiliary Heating System:
Wood Stove

Conservation Features:

In the summer of 2002, the following was per-
formed: 1) Building envelope air leakage
reduced from 3,350 to 2,370 cfm

2) Distribution system air leakage reduced
from 430 to 315 cfm (29% improvement) 3)
Distribution system air flow improved from 905

to 2,150 cfm (27% improvement) which cor-
rected 54% below normal air flow problem.

Subjective Evaluation/design
considerations:

There were problems with heating the home
due to distribution system air flow problem
and leakage in distribution system and build-
ing envelope. It is hoped that the corrective
work performed in 2002 will result in low
heating bills expected with a home heated
with a ground source heat pump

ARADIGH]

EarTH

A paradigm is "...a constellation of concepts, values,
perceptions and practices sharved by a community

which forms a particular vision of realicy that is the

basis of the way a community organizes itself™

- Tomas Kuhn, 1962

Welcome to Paradigm Earth

Specializing In
Commercial & Residential Systems:

=5olar Thermal - Domestic Het Water, Spa/Pool and Radiant Healing
» Photovoltaic Systems - Grid Tied, Off-Grid and Hybrid Generator Systems
= Residential Wind and Small Scale Hydroelectric
* Dwner/Builder Consultation - Including Homesite/Garden Placement

Andrew Ryan = 530.386.2172

PO Box 954 = Crystal Bay, NV 89402

services Coming Soon (July 2003)
Sustainable Design and Green Bulding

Truckee Energy-Smart Homes Tour 2002
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Project: Fink Residence
Owner:
Size:
Designer: Henrik Bull

Date of
Construction:

Builder:

Started 2001

Site characteristics or focus
during construction or remodel:
South-facing down-slope lot. Main part of
house to be single floor to provide wheel-
chair accessibility.

Construction Type:

Rammed Earth/Pisé. Pisé is a form of
rammed earth where the pressure is applied
by shooting the earth-cement mixture from
gunnite guns. In this case it is shot from
both sides of a wall against a core of solid
insulation panels. This is the first house to
be built this way. The entire main floor is
earth-bermed for insulation. Ceiling will be
open beam and rafter — using glulams — and
planks. There is no attic. A “green” roof will
eventually cover the building. This slopes to
ground level at the earth-bermed west end
of the building. Wildflowers, and low-grow-
ing, shallow-rooted perennial plants, such as
thymes, will be planted.

Passive Solar System:

Almost all windows are south-facing — on the
main floor, the south facing walls are mostly
window. Some sky-lights. Enormous heat-

Penny & Bob Fink
approx. 7,000 sq. ft.

The Finks & Builder

mass in concrete slab and Pisé walls.

Active Solar System:

A solar water heater will be used to preheat
the incoming water to the Takagi instant
water heater.

Main Heating System:
Ground-source geothermal, with hydronics
in the slab floors.

Auxiliary Heating System:
Two propane-fired fireplaces.

Conservation Features:

Rammed earth walls, green roof, earth
berming, passive solar, high heat-mass,
solar water pre-heat, minimal use of wood.

Subjective Evaluation/design
considerations:

What were we after? The items on our prin-
ciple agenda were: As close to zero mainte-
nance as possible - inside and out — includ-
ing, easy to clean! (We have been slaves to
our wood-frame houses.)

Fireproof. (The site is in a forest.)

Hallway

Passive solar, earth-bermed, green-roofed,
high heat mass, energy efficient. (Our cur-
rent Tahoe house is passive solar, and
despite it’s leakiness we use much less heat
than our neighbors — we have windows
open when they are lighting fires! Our
Berkeley house also had a passive solar
component.)

Solidity. (We love the feel of thick-walled
European buildings. Our current wood-
frame house shakes in the wind.)

Minimal use of wood. (Both from a conser-
vationist viewpoint, and, again, the European
aesthetic.) This includes not using wood
windows — we are using fiberglass framed
windows.

Access from living area to outdoors and gar-
den. We wanted the house and the out-
doors to be one — and on the same level,
not raised above on a deck.

Simplicity in design - clean uncluttered lines.
We wanted the building to be the statement,
not it’s trim.

Announcing the

Sierra Green Building Association

For more tnformation,
call Darcey Donovan at

550.582.5516

8 Truckee Energy-Smart Homes Tour 2002




In Truckee,

Garbage Day Is

Blue Bag Day

What goes in
the Blue Bag?

v Glass Bottles & Jars
v Cardboard

v Aluminum &

Steel Cans
Call the Town of Truckee .
Recycling Hotline for v Magazmes
more info:
530.582.2928 v Offlce Paper

v Newspaper

v #1 & #2 Plastics

7Y
Truckee f \ . - -
Green SV R Citizens’ Waste Management Advisory Committee




WE ARE CONSISTENTLY
INSPIRED BY NATURE
AND ITS ABILITY TO

CREATE EXAMPLES OF
UNINTENTIONALLY
ELEGANT SOLUTIONS

@ product’s value

nwdhalu@dmﬁrﬁ.annfmmumm-

and for the length of time it remains relevant.
Interface modular carpet looks better the
harder you look. It's only natural.

Patrice Rodgom
htturfm_ﬂnar’mﬁnl.m

BA0ATEO0TTA ¢ BOG AS6.0225 ast. 1700
potrige mdgers@us, interfoceine com
wweinterfacefiooring.com

Interface
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Compact Fluorescent
Light Bulbs Save Dollars
and Make Sense

By: Jason Mills

Replacing the standard
incandescent light bulbs in your
home with highly efficient, com-
pact fluorescent light bulbs
(CFLs) is one of
the simplest,

fastest, and
most inexpen-
sive ways to
decrease your elec-
tric consumption and
lower your energy bills.

The incandescent ;
bulbs that are probably light-
ing your house now have
changed very little from the orig-
inal light bulb that Thomas
Edison designed in the late
1800s.

Only 10 percent of the ener-
gy used by these bulbs is actually

Poter s Eaeridin

"11'[ h.|lrlf"t'||
Architecture

Planning
Solar Design

Faszidential &
Commercial

Licensad in Califomis,
Mevada & Colomdo

587-7513

www.petersgerdin.com

15555 Donner Fass R
Suitz 206
Truches CA 28161

used to make light; the other 90
percent is wasted in the form of
excess heat. There are much
more effective ways of heating
your house than with light bulbs.
In contrast, compact fluores-
cent light bulbs produce very lit-
tle heat, use 75 percent less ener-
gy, and can last up to 10 times
longer than their incandescent
counterparts. Each CFL that
is used can save you more
than $25 throughout the
course of its lifetime,

=y depending on frequency
T

#s of use and local electricity
rates. Also, due to their
longevity, one CFL can also keep
13 standard bulbs and packaging
from going to the landfill, not to
mention the time and hassle of

having to replace all of those
bulbs in hard to reach places.

If you replace only 25 per-
cent of your lights in high-use
areas with fluorescents, you can
save about 50 percent of your
lighting energy bill. Of course,
the more you install, the more
you will save.

The compact fluorescents of
today, as compared to those of
only a few years ago, turn on
instantly without flicker and pro-
duce a warm, inviting light of
whatever spectrum you desire.
There are also more versatile
sizes available and they can be
used just about anywhere,
including dimming and outdoor
fixtures.

When shopping for CFLs,
be sure to bring along fixture
dimension information and to
read the package carefully before
purchasing. If you have any
questions, ask a knowledgeable
salesperson for help to ensure
that you get the right CFL for
each application.

For more information on
CFLs and other energy efficient
products and appliances, contact
the U.S. Energy Star Program at
888-STAR-YES or www.ener-

gystar.gov.



California offers
$8 million in rebates

By: Chris Worcester

This is a well-kept secret. It is
now more affordable to generate
your own electricity using renew-
able energy. Since December 19
2001, the California Energy
Commission has allocated eight
million dollars in rebates for
renewable energy electric gener-
ating systems.

Only 48 reservation requests
have been submitted for the eight
million dollars (totaling nearly
half a million dollars), now avail-
able to customers of local publicly
owned electric utilities, for small
renewable energy systems of 10
kilowatts or less. Customers of
the Truckee Donner Public
Utility District are now eligible,
too.

The California Energy
Commission is offering cash
rebates on eligible renewable
energy electric-generating sys-
tems through the Emerging
Renewables Buydown Program.

The rebate funds are distrib-
uted from the Emerging
Renewable Resources Account
and offers $4,500 per kilowatt, or
50 percent off the system pur-
chase price (whichever is less).
What generating
systems are eligible?

* Photovoltaics (PV) -

solar cells that convert sun-
light directly to electricity.

* Small Wind Turbines - wind
turbines with an output of 10
kilowatts or less.

* Fuel Cells -
devices that use a chemical
process to convert renewable
fuels into electricity.

* Solar Thermal Electricity
Systems -
systems that use solar heat to
generate electricity.

What are the system
requirements?

* The system you purchase
must be among the four eli-
gible generating types listed
above. The system's electrici-
ty production should not
exceed 200 percent of the

site's historical or current
electricity needs.

* The retailer must provide a
minimum five-year warranty.

* You can have your system
installed by a licensed con-
tractor or you may install it
yourself. (The difference is
that labor cost of the con-
tractor-installed system can
be counted towards total eli-
gible system costs while a
"do-it-yourselfer" cannot
include his or her labor cost
as part of total eligible sys-
tem costs.)

* Some systems or their com-
ponents must meet national
standards.

Who is eligible to apply?

Every type of utility customer
is eligible: residential, commer-
cial, agricultural and industrial.

You can purchase electricity
from any electric service provider,
but your proposed site must be
within the electric utility service
area of either Truckee Donner
Public Utility District or Pacific
Gas and Electric in our immedi-
ate vicinity. For a complete list of
local publicly-owned electric utili-
ties & other qualifying Utilities in
the state, go to the CEC web site:
http://www.energy.ca.gov/renew-
ables/emerging.html

You must also be and remain
connected to the utility grid, in
order to qualify for the Buydown
Program.

Locally, Solar Wind Works
has already helped three Truckee
residents step into their share of
the eight million dollar rebate.
Becoming energy independent is
already a reality for many people
within the State thanks to the
CEC Buydown Program. If you
have ever dreamed of slowing
down your electric meter or of
seeing it spin backwards, now’s
your chance.

For more info, contact:
California Energy Commission
Emerging Renewables Buydown
Program 1516 9th St. MS-45
Sacramento, CA 95814

Phone: 1-800-555-7794 (in CA) or
916-654-4058 (outside Calif.)

E-mail: renewable@energy.state.ca.us

pwovic]ing you with the fy*eslf\es’r

orgomic ingreclievﬁrs fow the

61/\61/‘9Y-SW\0V"|’ Home Tour’s
Yummy Burritos

Noatural TFoods

° Organic Produce
1 Supplemen’rs

e N atural Grocevy

° Cruel’ry—]:ree
Body Care

Open 7 Days in Lwo Locations

/\/

Tahoe Ci’ry

505 W. Lake Blvd.
(at Granlibakken Rd.)

(530)582-74926

Truckee

11357 Donner Pass Rd.
(in the DMV Plaza)

(530) 587-7426
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Truckee Donner
Public Utility District

The Truckee Donner Public Utility Distric offers

electric and water service in the Truckee area.

We are a non-profit, publicy owned utility governed by
officials electred by the registered voters of the
District. All the benefits of public power remain in the
District in the form of reliable electric service and high
quality water at fair, reasonable prices.

www.tdpud.org

Please visit our informative website
for more information.

Truckee Donner P.U.D.
11570 Donner Pass Road
Truckee, California

Mailing Address:

PO Box 309 75[5%{2;%/‘44@
Truckee, CA 96160 TRUCKEE

DOMNNER
530.587.3896 phone -

530.587.5056 fax B
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Guinn Home

Project:
Owner:

Size: 2,800 sq. ft.
Designer:

Date of
Construction:

Builder:

1979

Site Characteristics or focus during
construction or remodel:
6 acre parcel with excellent solar exposure

Construction Type:
Raised floor. 2x6 frame construction

Passive Solar System:
Passive solar double envelope including
attached solar greenhouse

Active Solar System:
N/A

Guinn Residence

Jim & Christine Guinn

Main Heating System:

Passive solar augmented by 5 ton ground
source heat pump system for space heat-
ing/cooling and supplemental hot water
heating

Auxiliary Heating System:
Pellet stove & generator to be used in case
of power outage

Conservation Features:
Home has 6” of foam insulation on outside
walls of envelope plus all of outside walls of

home are wrapped with foam insulation under
vinyl siding

Subjective Evaluation/design
considerations:

The double envelope is an effective design.
However it does need the back-up heating
system for cloudy days and at night. Cooling
is needed on days that are hotter than 80°F.
The ground source heat pump is an effective
complement to the passive solar heating and
also heats and cools a 24’x36’ garage &
shop area.

Thank

you,

Soul Sushi & BBQ!

For providing the delicious, slow-cooked free-range chicken
of the lunches at the2003 Truckee Energy-Smart Home Tour

Soul Sushi - 530.587.2680

Open Daily 11:30 am - 10 pm

Wloonshive k)

What’s Brewing in Truckee?

Mission:

Moonshine Ink is entering the Truckee
market with the mission to publish a
bilingual newspaper that is unique,
informative and fosters the community.

Look for an article on the 2002 Energy-Smart Home Tour

We've got news for Truckee.
First issue coming October 30, 2002

Available free in locations all around Truckee

Staff:
Anne Grogan
Mayumi Elegado

Contact:
530.587.3607 phone
530.587.3635 fax

anne@moonshineink.com email

mayumi@moonshineink.com email
www.moonshineink.com
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Saccullo Home

Project: Saccullo Home
Owner: David Saccullo
Size: 3,160 sq. ft.
Designer:

Date of
Construction: 1981

Builder:

Site Characteristics or focus during Active Solar System:
construction or remodel: N/A
Home oriented east-west w/long south-fac-

ing exposure Main Heating System:

Passive Solar w/ Propane FAU back-up
Construction Type:

2x6 wood construction Auxiliary Heating System:

Wood Stove
Passive Solar System:
Passive Solar Design - lots of south-facing
windows and thermal mass including trombe
wall

Conservation Features:

Home meets CA Title 24 Building Energy
Codes - well insulated, double-paned win-
dows, etc.

Subjective Evaluation/design
considerations:

Home gets very warm on a clear day and
generally stays warm all night in the winter.
Occasionally, the home needs to be ventilat-
ed during a warm winter day due to over-
heating.

Call now for free estimate

High Performance Cellulose
Wall Spray Insulation

* |nsulation That Saves Money
530' 550' 1977 * Reduces Energy Costs up to 50%
Visit our web site * 25 Years Experience
www.5star perinsul.com * New or Existing
* Attics
SCL #739707 * Sidewals 0 M
* Removal HGTV)
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Activity Center

Teen Activity Center
Truckee Parks & Recreation

Project:
Owner:
Size:
Designer:

Date of
Construction:

2,800 sq. ft.
Ron Gaunt

Site characteristics or focus during
construction or remodel:

Utilizing a recycled building, the Parks and
Rec Department wanted to provide as
much green technology as possible in the
construction of the building.

Construction Type:
Raised Floor, 2x6 frame construction

Passive Solar System:
Plenty of south facing glass

KidZone Center

Project: KidZone Center

Size: 3,600 sq. ft.

Passive Solar System:
Good Sunny Location

Features:

The KidZone building is a state-of-the-art
“tension structure,” a series of trusses
interlocked with a weather-tight Teflon
coated vinyl fabric. The design is cost
effective and fun, featuring a skylight and
cathedral-style windows that will look out

Mid-1900’s, Renovated 1998 = H

Active Solar System:
2kw solar photovoltaic system

Main Heating System:
Geothermal Heat pump

Conservation Features:

Building has incorporated blown-in wet
cellulose wall insulation, advanced home
weatherization features

ot Bl i -
= P L

B _‘1,-‘

to Donner Peak. Engineered to stand up
against the worst Truckee winter, the
building sits on a concrete slab that will be
warmed with a hydronic system that heats
the floor itself to make it even more com-
fortable for our budding crawlers. KidZone
will be a warm, well-lit space where
infants, toddlers, and children can escape
the winter snows for a great day of fun
and stimulating play.

Subjective Evaluation/ design
considerations:

Conservation features coupled with the
geothermal heat pump and active solar
system on the roof results in a comfort-
able, highly energy-efficient structure,
which has low energy bills.

Truckee Energy-Smart Homes Tour 2002

15



On the web

WWW.aSes.org

The American Solar Energy Society
(ASES) is a national organization ded-
icated to advancing the use of solar
energy for the benefit of U.S. citizens
and the global environment. Their
annual National Tour of Solar
Buildings is the inspiration for
Truckee’s Energy-Smart Home Tour.

www.norcalsolar.org
NCSEA is the northern California
chapter of the American Solar Energy
Society (ASES). They are part of a
worldwide network raising awareness
about solar energy.

www.buildinggreen.com

Publishers of environmental building
News; authoritative information on
environmentally responsible building
design & construction

www.realgoods.com
Real Goods strive to find and deliver
appropriate technologies to its cus-
tomers.

www.solarliving.org
The Solar Living Institute is dedicated
to the belief that education will help
bring about the changes in conscious-
ness and behavior necessary to create
an environmentally sustainable future.
The Institute is headquartered at the

fo oo ==

Solar Living Center in Hopland,
California, just 95 miles north of the
San Francisco Bay.

www.abundantearth.com
Abundant Earth offers a wide variety
of environmentally sensitive products
and services for people who want to
make a difference in the world.

Www.energy.ca.gov
This is the home of the California
Energy Commission which is the
state's primary energy planning and

policy agency.

www.energystar.gov
ENERGY STAR offers businesses and
consumers energy efficient solutions --
helping to save money while protecting
the environment for future generations.

TDPUD pays you to save energy

Now, it’s easier than
ever to save energy and
lower your energy bills.

Either way you will
receive a program package
including information on

and ground source heat
pumps. Or you can have
an energy efﬁciency evalu-

Is that a Fact?

Just sign up for one of
TDPUD'’s Energy
Conservation Cash Rebate
Programs by calling a
TDPUD customer services
representative at 587-3896.

qualifying measures and an
application.

Cash rebate measures
include qualifying efficient
refrigerators, clothes wash-
ers, electric water heaters

ation performed on your
home by a qualified con-
tractor.

Call the Conservation
Office for more informa-

tion at 5682-3931.

Sustainable Building email newsletter

Check out GreenClips, a summary of
news on sustainable building design and
related government and business issues
published every two weeks by email.

Architectural researcher and environ-
mental consultant Chris Hammer of
Sustainable Design Resources publishes
GreenClips in San Francisco.

16 Truckee Energy-Smart Homes Tour 2002

Ms. Hammer helps planners, develop-
ers, building owners, designers, builders,
and facility managers practice sustainable
planning, development, building design,
construction, and operation.

To contact webmaster:
GreenClips@greendesign.net

FACT:

There are 1,000 power plants in
California putting out 53 MW
(megawatts) on average for a total
combine output of 53,204 MW. With
24 hours in a day, the average
California power plant can put out 1.3
GWh (gigawatt hours or 1300 MWh)
per day.

FACT:

There are 34 million people in
California and approximately 15 million
households.

FACT:

If every household in California
replaced four (average 100 watt)
incandescent light bulbs with four
(equivalent 27 watt) compact fluores-
cent light bulbs, burning on average
five hours per day, we would save 22
GWh per day - or enough energy
saved to shut down 17 average
California-sized power plants.

FACT:

If every household in California
replaced one average-flow shower-
head with an energy-saving shower-
head, we would save 1.3 KWh per
day per household or 19.2 GWh per
day (due to the extra water not need-
ing to be heated) - or enough energy
saved to shut down another 15 aver-
age-sized California power plants.

FACT:

If every household in California
installed a solar hot water heater that
saves 5.8 KWh/day, we would cumu-
latively save 87 GWh/day - or enough
energy saved to shut down another
67 average-sized California power
plants.

Source: John Schaeffer
Real Goods Catalog, Spring 2001
p 2-3



Research from p2

form some of the work
with their own mainte-
nance staff or themselves.
With some measures this
can be done while others
require contractor equip-
ment and expertise.
Overall, the project was
successful. All five sites are
operating efficiently and
the users are very appre-
ciative. TDPUD staff has
documented the remedia-
tion work with photos, also
available on disc.

Since the last research
was done from 1996-98
Truckee Donner Public
Utility District put togeth-
er a cash incentive to
encourage homeowners
and businesses to perform
“House as a System” meas-
ures. TDPUD provides a $100
rebate for just having one’s home
or business checked for insulation
levels and tested for building
and/or duct air leakage. Since the
results of this current 2001-2002
research study, TDPUD staff is
even more convinced of the value
of applying conservation first.

TDPUD plans on putting greater
emphasis to building users on the
need to make their buildings as
economically efficient as possible,
then pay for and install the more
expensive higher efficiency heating
systems like geothermal heat
pumps. It is worthwhile because of
the savings on the capital cost of
buying the system is reduced by
about $4,000 and the future reduc-
tion in the building’s operational
energy costs.

Heating contractors have a lot to
gain from approaching their build-
ing heating jobs from the “House
as a System” approach. When
heating contractors are sizing the
heating equipment for a building
they need to determine the build-
ings hourly heat loss using infor-
mation about the efficiency of the
building envelope at some specified
design temperature. They typically
bring together good data about r-
values on the building materials,
but do not have an accurate way to
determine the heat loss caused by a
leaky building envelope and/or
central air distribution system. The
“House as a System” analysis can

(above) Sealing ducts at air distribution reg-
isters with mastic.

provide those numbers and show
where important efficiency
improvements can be made in a
building. Heating contractors who
improperly size heating systems for
a building will run into problems
heating the building and have sev-
eral return trips before they solve
the problem. They may solve the
problem by putting in a larger
heating system at their expense
whereas they could have solved the
problem by reducing the building’s
heating requirement through the
“House as a System” approach.
Efficiency reduces equipment capi-
tal cost requirements, reduces the
energy costs associated with heat-
ing the building and may save a
contractor considerable time,
money and problems.

TDPUD will continue to encour-
age “House as a System” measures
to our utility customers. TDPUD
will expand their education and
marketing emphasis of the value of
this work. TDPUD appreciates the
funding for the project by the CEC
and would like to help the CEC
promote this work statewide as can
be done practically.

If anyone has any questions
regarding this research or TDPUD
energy programs please contact
Scott Terrell, TDPUD
Conservation Specialist, at (530)
582-3931.

MEMORIAL DAY WEEKEND

Saturday and Sunday,
May 24 - 25, 2003
10 am = 5 pm
Truckee High School
Truckee e California

e Rising Energy
Costs a (ouncernn?

See the latest technology in energy

efficient alternatives. Learn about

solar, wind, hydro and geothermal

systems. Bring your plans. Meet

with building professionals and

suppliers. Great ideas for the home
. all under one roof!

Be a Pant of
Ttie Stow!

o Affluent Consumer Target

* Home Construction Concept
* World Class Location

* Influential Show Sponsors
* High Technology Exhibits
* Extensive Marketing

For further information call

PAM NEFF

Home and Building Show Coordinator

(800) 758-1528 ¢ (530) 587-3477
FAX (800) 758-1529

TRUCKEE HOME & BUILDING SHOW
PO. Box 10952, Truckee, CA 96162

Truckee Energy-Smart Homes Tour 2002 17
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B Architects

Peter Gerdin, Architect
530-587-7513

Specializing in passive solar design in
the Sierra for over 20 years, the firm
Peter Gerdin Architects has many suc-
cessful residential and commercial
projects utilizing passive solar con-
cepts and energy efficient design. Site
specific micro-climate studies, as well
as attention to glazing orientation,
thermal mass and insulating tech-
niques, make for user friendly, bright
cheery passive solar buildings. Some
designs utilize ground source heat
pumps, and active solar panels.
Consultation services are also avail-
able.

Visit our website at www.peters-
gerdin.com for more information.

Hammers & Associates

Bill Hammers, Architect

12242 Business Park Dr. #24
Truckee, CA 96161

530-587-7300 ph

530-587-7743 fax

We have been designing & engineer-
ing homes in the Truckee/Tahoe area
for 24 years. Specializing in handcraft-
ed log home design. We also do
major remodels as well as slick frame
design. In-house engineering insures
coordination between concept & reali-
ty, in addition to lower construction
costs due to more efficient structural
systems and fewer framing “surpris-
es”. Please visit our website at
www.unigquelogs.com to see how we
can help your dreams become a reali-

ty.

H Builders

Bill Donovan General Contractor
P.O. Box 1083, Truckee, CA 96160
(530) 582-0501 ph & fax

CA Lic. # 648163

Local hands-on contractor specializing
in quality craftsmanship, passive solar
residential construction, certified sus-
tainable materials specification and
acquisition, and alternative construc-
tion techniques. Experience includes
custom homes, remodels, restoration,
log work and custom cabinets.
Design-build services available.

18 Truckee Energy-Smart Homes Tour 2002

Kerton Construction

P.O. Box 11021, Truckee, CA 96162
530-587-4228 ph

530-587-0942 fax

Energy Star Builder. Distributor of
ARXX Wall Systems. The premier insu-
lated concrete forming system.

Genesis Construction

P.O. Box 9535

Truckee, CA 96162-7535
530-587-5783 ph

800-587-5783 toll free

We utilize energy efficient building
methods for new home construction
and remodeling.

B Design/Engineering

Better Building Systems

563 Idaho Maryland Rd

Grass Valley, CA 93945
530-477-8017

email: ahomeforu@gv.net
www.betterbuilding.com

BBS and its associates provide a wide
range of services to support the use
of S.I.LP’s (Structural Insulated
Panels) including planning, architec-
tural design, engineering, fabrication,
construction, etc. for super energy
efficient homes and commercial build-
ings.

EcoEngineering

Darcey Donovan, R.C.E.

P.O. Box 1083, Truckee, CA 96160
(530) 582-5516 ph

(530) 582-0501 fax

Specializing in sustainable design and
consulting, including passive solar,
energy efficiency and green materials
selection. Provide structural engineer-
ing and design for new residential
construction and remodels. AutoCAD
proficient. Design-build services avail-
able.

Energy Solutions Group

Peter Millar, M.S. Engineering
775-345-7300

We provide scientifically based resi-
dential and commercial energy cost
reduction services. For both new and
existing construction, our onsite ener-
gy audits services typically reduce
energy costs by 30% to 50% or more.
WE also design and implement high
performance heating and cooling sys-
tems. Ground source heating and

cooling systems (the most efficient in
the world), and radiant systems are
our specialty. We have been providing
excellent service and outstanding
results in the Truckee Tahoe area since
1997.

H Events

Truckee Home & Building Show
Pam Neff

(800) 758-1528

(530) 587-3477

Please see our ad on page 17.

® Flooring

Interface

Patrice Rodgers

(530) 878-0774

(800) 336-0225 ext. 1709
www.interfaceflooring.com
patricerodgers@us.interface.com
Please see our ad on page 10.

m Hardware

Mountain Hardware & Sports
11320 Donner Pass Rd

Truckee, CA

530-587-4844

We offer a full line of energy efficient
and energy saving products: Marathon
Hot water heaters, water heater timers
and blankets, Reflectix energy wrap,
pipe insulation, weatherstripping, attic
& wall insulation, furnace filters, com-
pact fluorescent light bulbs, lighting
timers, be sure to ask us about our
Radiance low-e latex paint.

B Heating

Heat-Tech of Truckee
530-587-7061

Home heating service and repair.
Factory authorized dealer for Carrier
high efficiency home heating products.

Earth Energy Systems, Inc.

956 Piner Road

Santa Rosa, CA 95403
707-523-4363 ph

707-523-4360 fax
www.earthenergysystems.com
Since 1996. Earth Energy Systems,
Inc. is a mechanical contracting firm
dedicated to providing information,



consulation, thermal conductivity
tests, design, installation, mainte-
nance training, and service of
GeoExchange space conditioning
systems. Federal, State, Institutional,
Commercial, Residential installations.
Recently completed projects include
Truckee Middle School ground loop.

N Insulation

Five Star Insulation

Gary Talbot

P.O. Box 292964

Sacramento, CA 95829
530-550-1977

We specialize in high performance
cellulose wall spray insulation with
over 25 years experience in the
industry. We do attics, walls, floors,
side wall insulation, removal, and retro
old houses. Cellulose Insulation pro-
vides a tighter seal and better protec-
tion against air infiltration and convec-
tion. Wet spray cellulose insulation
can reduce new home energy costs
by 50% or more.

Sierra Insulation & Fireplaces
Clark Gillis & John Hatch

880 Whispering Pines Lane
Grass Valley, CA 95945
530-272-7562

Sierra Insulation Co has been serving
the Truckee Tahoe area since 1980.
We install insulation in hew homes,
commercial buildings, and existing
homes. We offer a wide variety of dif-
ferent types of applications.

Ed Zweigle Enterprises

Reward Walls Systems

P.O. Box 8248, Truckee, CA 96162
530-587-8656
www.edzweigle-ent.com

Reward Wall Systems are an insulat-
ing concrete form (ICF) and are an
energy efficient method of construc-
tion with the ability to give you clean
air, quiet rooms, and even tempera-
ture. Reward walls block drafts and
keep the temperature constant
throughout the house top to bottom
and side to side. Reward Walls are a
great system for do-it-yourself home
builders.

B Landscaping

Ecologic Design

Tony Pastore

11619 Highland Ave.

Truckee, Ca 96161
www.ecologicdesign.com
530-550-8449
tony@ecologicdesign.com

From concept to completion, before
the grading for your new home
begins or as a landscape renovation, |
work with my clients and the natural
environment to enhance outdoor liv-
ing. Since 1991 | have provided
complete ecological landscape
design and build services. | encour-
age you to view my website or give
me a call to view my portfolio. | am
currently taking winter design projects
for spring 2003 installation.

B Renewable Energy
Systems

Paradigm Earth

Andrew Ryan

P.O. Box 954, Crystal Bay, NV
89402

530-386-2172

Specializing in commercial and resi-
dential systems, including solar ther-
mal, photovoltaic systems, residential
wind and small scale hydroelectric.
Also offer owner/builder consultation.

Solar Wind Works

Chris Worcester

P.O. Box 2511

Truckee, CA 96160

530-582-4503

Sales, design and Installation of
renewable energy power systems.
With over 20 years of actual off-the-
grid experience, we can custom
design each system to the needs and
circumstances of each customer.
Solar Wind Works is dedicated to
making a difference with proven ener-
gy solutions.

Pelton’s Solar Service

P.O. Box 1540

Cedar Ridge, CA 95924
530-272-7446

We specialize in hot water heating
from domestic hot water to house and
pool heating, whether it is solar or gas
fired. We service from Sacramento to
North Shore Lake Tahoe.

EWindows

Accent Windows

4830 Longley Lane

Reno, NV 89502

775-825-1701
www.accentwindow.com

Accent Windows distributes Insulate
and Certain Teed vinyl window prod-
ucts. These are ENERGY STAR quali-
fied products that use less energy
than conventional products. Money
isn’t all you are saving by using prod-
ucts that use less energy- you're also
helping save the environment.
Constructed of the highest quality
PVE, Insulate windows and doors
meet or exceed the industry stan-
dards for heat build-up, impact resist-
ance and color fastness- ensuring
quality and performance.

Countryside Carpets, Ceramic Tile
& Window Coverings

Jim & Marge Hall

10038 Meadow Way, Suite A
Truckee, CA 96161-4974
530-587-7495

email: sales@countrysidecar-
pets.com

Our insulated window covers test at
the equivalent of double paned win-
dows. They keep heat in and cold out
in the winter and cool in and heat out
in the summer.

Sierra Window Coverings
Truckee: 530-587-2131

Incline: 775-832-2131
www.sierrawindows.com

Sierra Window Coverings specializes
in window treatments for the Sierra
Nevada Home. Choosing the right
window covering can greatly impact
your energy bill as well as improve the
look of your home. For instance, the
insulation value (R-value) for the
Hunter Douglas Duette Triple
Honeycomb shade, a beautiful shade,
can be as much as 4.8. With 15
years of experience in window cover-
ings including shutters, shades and
high —end motorization systems,
Sierra Window Coverings offers
excellent references and technical
expertise. Fully Licensed and Insured,
CSL #758930
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