


201 2 Alaska Solar Tour

Thousands oflaskangrom around the state visite80 Renewable Energgitessince the first
AlaskaSolarTourin 2009 The National Solar Tour hareased to T0 sitesin 50 states
Below are the dates, location, and coardtors for the 2012tour:

SaturdayMay 12th 10-4 Anchorage Andy Baker
SaturdayMay 12th 10-4 Delta Junction Sondra Winters
SaturdayMay 13h 10-4 Fairbanks Markus Mager
SaturdayMay 19th 10-5 Kenai Kate Veh
SaturdayMay 19th 10-4 Talkeetna Shirley Fritz Nurre
SaturdayMay 26st 10-4 Homer Jared Cherni
SaturdayOctober6 10-5 Mat-Su Valley Harvey Bowers
SaturdayOctober6 11-4 Dillingham Chet Chambers
SaturdayOctober 6 1-5 Kaktovik Robert Thompson

Thisisan annualfree selfdirectedtour of unique renewable energgnd green buildingites
around the gate. The Alaska Solar Tour is part of the National Solarif@anjunction with the
American Solar Energy Societyd is funded by your local tour hesnd our sponsors.

The Alaska Solar Tour featsteome and business sites in our community that showcase
installations ofsolarthermal, PV Photovoltaic), wind turbines, hydro poweand green building
features.¢ K A & sieSihcN@zdhéirst Net ZeroPassivHauand the firstLithiumBattery
Powered Homa Alaska. Kaktovikjoinedthis year with thenorthernmost wind turbine in the
USA.Find out how your neighbors are trimming their energy bills, generating their own
electricity, and improvinghe future of our planet by living sustainably today.

No registration requiredsagl I OF NI 2 R 2F FTNASYRa G2 JkaAira &2
us in tribute to the trail blazer Alaskans who have ventured out ahead of the crowd using a
cleaner safer, and renewable source of energy.

Phil St. John, MD
State Director Alaska Solar Tour

Sustainability demands unprecewted collaboration



2011 Dillingham Solar Toy® sites)
UARBRISTOBAYCAMPUS

The UAF Bristol Bay Campus (UAF BBC) terstisedeveloped several sustainable energy
projects. The 4 kW PV solar system was installed in the fall of 2009 and has been helping to
f 26 SN 0KS OF YLJzaQ dzal 3S 2F RASaSt LR2oSNBR
the UAF BBC SustainableeEyy Program. Students of a construction trades technology
program helped build an experimental, extremely energy efficient structure largely based on
0KS tFaairgsS 1 2dzaS aidl yRI NRo® ¢KS avltft odz
heated pimarily by passive solar gain and heat produced by bodies, lights and a computer.
51 4165 Aa o0SAy3 O02tftSOGSR (2 RSGSNXYAYS (KS
wind turbine on the campus with a battery system used for educational purpasesgctric
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laptops.

DILLINGHANCOURTHOUSW/IND TURBINE

In 2010, a Proven 15kW wind turbine was installed at the Dillingham Courthouse, a building
owned by Choggiung Limited. The system, designed and installed by Renewable Energy
{eadsSvyasx LyO® I f a2z aczhyed SMAWANDYBBY 7kW imvet@Ehiy 2 y 2
high-profile site in downtown Dillingham is a great example of renewable endrigation by

I 20t o0dzaAYySaaod ¢tKS adadasSy KFra oSSy RS,
annual electrical consumption. During extremely high winds or low consumption periods,
excess energy is used for heating. Data is currently beitegrt=a for educational purposes.



MARSIKDONALDSORESIDENCE

Tom Marsik and Kristin Donaldson are currently finishing
construction on a small house largely based on the Passive
House standard. The home is being built using advanced cold
climate canstruction techniques and has many energy efficient
and green building features.
Doubleg I £ £ T NI YAY
thick walls provide for
remarkable Rralues of 90 in the
walls and 140 in the ceiling. The home lacks a convention
heating system although oasional supplemental heat will b
provided by a small electric heater. The building envelope i
extremely airtight with recent blower door test results of 0.1
ACH at 50 Pa making it one of the tightest homes in the world!

HMSCHOOHOUSE

TheHimschoot House takes full advantage of two renewable energy
resources: wind and wood. The site features two homeowner installed,
Southwest Wind Power Skystream 3.7 wind turbines on 45 foot towers
which together have produced an average of 7 MWh per yédae
system features two 48 volt DC battery plants and a charge/inverter
system with a circuit select box for conservation and backup power. The
home is heated by a detached wofided boiler and uses a custom built
indirect water heater. Recent energfficient upgrades include the
addition of of structural insulated panels and new windows.
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U.SDEPARTMENT G&SH ANIWILDLIF& RESIDENCE

A residential solar domestic hot

water system was installed in

Dillingham as a cooperative project
between tre U.S. Fish and Wildlife
Service and th&AFBristol Bay
Campus.Three Heliodyne Gobi 410
solar thermal panels heat glydol a

: closed loop system. Heat is

transferred to the domestic hot Waterystem ina 108 gaIIon duedil StiebelEltron storage tak. Heated

water from the tank flows through a mixing valve and directly into a Toyotomi 148 on demaiireaihot

water heater. In this way any rise in temperature in the water supply, the well water is about 44.5
degreeF,will be translated into enagy savings for theome. A heat dissipater is plumbed into the solar

supply side to protect against overheat situations and designed to operate when the average tank
temperature reaches 161 degrees'F. | St A2 Re8y S o6 NI YR a5 S{Til2 & NBdzY LO 248
supplies system control and data logging capabilitiie system started regular operatiom April 12,2011,

and of 18 days monitored in April, the system has produced water above 100 degrees F on 15 days. During
that time frame stored wateat the upper tank thermistor reached 152 degrees F and averaged 98 degrees F
days. Data is being collected and analyzed partly to determine the economic feasibility of domestic solar hot
water in the Bristol Bay region.

DREESZHRESIDENCE

BobandC&t 5NBSal SyQa K2YS Aa
south of King Salmon Alaska on the Alaska Peninsula. This
remote setting is 30 miles upstream from Ugashik Village,
equidistant from the Pacific Ocean and Bristol Bay. They
designed and installed their hybridwad/solar/energy

system which provides 99% of their electrical needs. The
system consists of a 1.44 KW dual axis solar tracker, a 212
watt fixed solar array,
three small Southwest
Wind Power turbines and two 1KW models. Their batter
system consists o24) 2v Hup Solar One batteries totaling
1055 amp hours @ 48vdc. They have two Trace SW 40
inverter/chargers for both backup and for the ability to
provide both 110 and 220 power. They installed the first
portions of the system in 1996 and plan the aduh of
another solar tracker array next summer.




LISACRESIDENCE

Mark and Denise Lisac worked with a local Alaska Craftsman
certified contractor to design their passive solar home in

1985 with the idea of taking full advantage of their sun
drenched lai @ ¢CKS YFAY FfEt22NJ TSI
and 150 ft of southfacing windows. Although the

surrounding trees have grown, the Lisacs still receive an
abundance of natural light and a large reduction in their
home heating needs. They are also partiéipay 3 Ay ! |
home energy rebate program and have installed numerous
efficiency upgrades such as several new, triple paned
windows, additional insulation, boiler upgrades and much
more.

This is an example of a small, home owneatatled,
hybrid wind and solar system. It features four 90W
solar panels, an Air X wind turbine, four 12V
batteries and an inverter. The 760 Watt system
provides renewable power to a workshop and
garage. There have also been several energy
efficient upgades made to the home including the
addition of blownin cellulose insulation.

U.SDEPARTMENT G&fsH ANIWILDLIF@HANGAR

¢KS | ®{ ® CA &K I|dshiRbaékAsolar
thermal system was installday Redoubt Plumbing of
Kenaiin August2010 to assisthe radiant floor heating
on their4,600 square foot hangar. The system is
composea of twelve solar thermal collectoesranged
in two banks of sigach that can operate
independently One set opanels can be run while the
other drainsbadk if solar inpuis high when fluid
temperatures reach a preset level. Over 240 gallons @
glycol provide energy storage within the system and g
gravity fed drairback tank provides protection from stagnation in overheat
conditions. Calefforand controler units manageirculation, drain back, andata collection. Heatedtored
glycol is injected into the traditional hydronic heating system when beneficial. Performance data will be
analyed by the UABristol Bay Campus arte publicly available.
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Kaktovik, Alaska : (1 site) Tour day October 1, 2011

Kaktovik is a community of 300 people on the Beaufort Sea just North of 70 degrees latitude.
This small community joined the Alaska Solar Tour this year to show the first renewable energy
project in thevillage is the most Northern wind turbine in Alaska.

The Native Village of Kaktovik ancestors came to this site 4,000 years ago. They are the closest
civilization to ANWR the Alaska National Wildlife Refuge. When people ask about the impact of
oil drilling on the life and death of the people and wildlife in ANWR, Kaktovik has the answer.

Robert Thompson is chairman of REDOIL (Resisting Environmental Destruction Of Indigenous
Lands). REDOIL is committed to save ANWR from destructive developmepfuided this
$12,000 project to demonstrate the viability of renewable energy in coastal communities of
Alaska. The Village of Kaktovik spends more than $4,000 per person for diesel to fuel electric
ISYSNI G2NRE D a I 2 2HhahoftheyERth y B v IRNE GaRpidh Rouddatiénd

REDOIL in a neprofit organizaion consisting
of dozens of Alaska Natives concerned abol
the continuation of their culture for future
generations.

The REDOIL wind turbine installation is on the outskirts of the village. Subsidized grid power is
available but they chose instead to have their office 100% powered by renewable energy. The
power system consists a Chinook 200 watt marine turbine with special modifications for

minus 50 F degree temperatures and 90 knot winds. Kaktovik, similar to many coastal cities in
Alaska, has 90% windy weather.
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The electron storage is a bank of Lithium (LF
batteries supplying energy to a 1,000 watt sin
wave inverter. It provides electricity for LED
lights, phone, laptop computer, radio, and
microwave.

Excess power generated is transferred to a
heating element dump load located above the
battery pack. Lithium kgeries last 3,000
cycles compared to the typical 800 cycles for :i‘ LT
lead-acid batteries. They also store electron

more efficiently returning 92% of their energy input compared to 85% efficiency
of leadacid batteries. Another benefit for this installatioras the weight of only
25% of comparable lead batteries. The entire battery pack can be carried as

checked luggage on an airplane. Lithium is the lightest metal that exists, while
lead is one of the heaviest.

Another important characteristic of LFP bexies in their superior cold weather
performance. All batteries that use a chemical reaction to store energy loose

storage capacity as temperatures decrease, but lithium battguresorm better
in cold weather No matter how cold they get,thium batteriesg 2 Y QG oF NBE ST S
sustain permanent damage like lead batteries.

Installed and commissioned by Alaska Sunergy of Kenai.



Mat-Su Valley Solar Tour

Please respect the open hours set by the homes and businesses

9:00 ani 11:@ amLazy Mountain area (off grid, PV and wind)
- Sykes home; Post home; Peabody home

11:00 armn Noon PalmeWasilla Highway (grid tie PV)
-Valley Recycling Center 4.3kw PV

12:00 prm 1:00 pm Parks Highway (grid tie PV)
- Northstar Electricd &y PV

1:00 pnit 3:00 pm Between Parks and PW Hwys (grid tie PV
and Solar Thermal)
I Bowers home

3:00 pnit 5:00 pm Buffalo Mine Road (off grid solar, wind)
I Praetorius home



Lazy House Energy Efficiency
Renewable Fuels

8 solar panels on tracker

Efficient Charge controller

Wind turbine

Battery Bank for storage
Structure/Passive Aspects

House orientation allows sun in winter,
protects in summer

Greenhouse can open into house for heat
Straw Bales R57 Insulation

Windows Argon Filled

Columns Beams Local Beatle Kill timbers
(unprocessed wood)

Appliances

Iceboxinstead of fridge, freeze "blue ice"
in freezer-Quiet House

No Clothes Dryerclothesline

No Dishwasher

No Disposal Composting

High Tech Freezer

Energy Savers (electric)

Compact Fluorescents & LED"s
Power strips on all warrap appliances,
TV's, stereo etc

No electric Clocks

Laptop instead of regular PC

Turn off lights when not in use

Energy Savers (neelectric)

Fewer flushes

Save water in jugs from dishwater run
Wash hands in cold water

Curtains to keep out excessive heat/cold
Open windows for cross veiidtion
Gravity Water system for gardens
Grow food

Root cellar

Greenhouse, also helps heat house
Cold Porch, helps store food, unplug
Freezers

Stove/Furnace Dual heat sourcevood,
propane

On-Demand Hot Water Heater

High Tech Clothes Washer, use cold
water, less detergent, high RPM spin
hastens drying.

9:00 am to 11:00 am

Sykes Home-T and T Lane, Palmer 76562
Diredions: From Palmer take the Old Glenn Hwy past cemetery, cross
Matanuska River Bridge, then about % mile get into left turn lane and

turnleftonto Clarkk 2 f GSNAY S w2l R® D2 ¢ (2

onto Huntley Road. Proceed % mile and take leftogip€nburg Road.
¢NF @St oy YAETS YR GF1S NRIKIG

road. Do not continue going on the narrow drive on Koppenburg.
Follow T&T Lane up into hayfields along fence. Do not make any
turns. Go to the end of the road, rolbly % mile. Keep going along

the fence and the road will eventually curve left. House is light brown,
2-story stucco.

Off grid straw bale home with solar tracker PV system.

This unique home is one of the highest in the community, upamy
Mountain in Palmer. Totally off grid and proud of it. A very unique
home incorporating more sustainable features than | thought existed!

Custom windows bring the world inside.
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9:00 am to 11:00 am

Post Home -Tand T Lane, Palmer 24211

Directions: From the Sykes home follow the drive back down the hill a
short distance. The Post Home is on the right.

Home was built in 2008010. Walls are 9 inches thick with foam and
fiberglass insulation. Roof is R50 blown in fibergl&x$ the power

grid: Electricity supplied by 6 solar panels with az and elevation
tracking. Generator backup for winter operation (uses approx. 25
gallons of gas per month in winter). Heat supplied by wood stove
(approx. 3 cords per year) and fuel oil drip furagapprox. 400 gallons

per yr). Hot water supplied by tankless propane heater (approx. 100 Ibs
per year)



9:00 am to 11:00 am

Peabody Home- Wolverine Road, Palmer 74B404; 3548018; 3553013

Directions: From Palmer take the Old Glenn Hwy past tamecross Matanuska River Bridge,

then about ¥ mile get into left turn lane and turn left onto Clalvblverine Road. Go % to the

G¢é o ¢Fr1S + tSTFG YR F2fft26 22f OSNAYS w2l R®
state maintenance endsThere will be a bus turnaround and a group of mailboxes on the

right. Keep going down the "unmaintained" road about 1/4 mile down a hill and take the first

left. The house is the only house on the driveway at the back of a hay Tibkete will be solar

panels and a wind turbine and a house with a hip roof and metal siding.

o £

The home was built on Lazy Mountain in 2€#6. The house is situated on the edge of a hay
field and faces south. It is constructed of concrete with metal sidihigas a full basement

(with a root cellar) and 1 level of living area. A wood burning furnace is the primary heat
source. The owners lived off the grid for 4 years with a large battery bank, stacked inverter,
12KW diesel generator and solar panefsSkysteam wind turbine was installed in 2009 and it
greatly reduced the need to run the generator during the winter montimsthe fall of 2010 the
home was tied into grid power because the cost had significantly come down and it would soon
be time to replacehe batteries and inverterThe Skystream was tied into MEA's system
without too much difficulty; however, the solar panels have not yet been tied in yet due to the
high cost of purchasing an inverter for this purpose5 dzZNA y3 (G KS Ay Re Y2y (K
were quite pleased with our Skystream's power production and had our lowest electric bill of
PmndnnH a



11:00 am to Noon

Valley Recycling for Community Solutioggl9™ State St., PalmeWasilla Hwy
7455544

Directions: From the stop light on thelRP&r-Wasilla Highway, turn south on to
49" State Street. (49State Street is located between Trunk Road and Palmer.)
Travel toward the MaSu Central Landfill. Turn right just before entering the
landfill scales. The Recycling Center is on thgusffpast the animal shelter.

Valley Recycling
adds renew 08l

ient

VCRS thanks our
solar energy project B 55 Vet r
ml;vnfuunrv Renewable Energy Systems WAL‘“«ART y n\;.:.\‘ .'..(. SOLUTIONS

A 23,611sf supeefficient building shell for the new Matanusi&usitna Borough
valley recycling center. Sustainable features on the project include: siting for sun,
use of natural contours, high levels of insulation (R48snand roof), recycled
materials, indoor air quality design, low VOC finishes, natural daylighting, energy
efficient mechanical and electrical systems. The project is designed to use 50%
less energy than a coeltandard building, saving 60% gas use, @férior

lighting, 50% interior lighting, 50% ventilations fans and 20% hot water heating.
The $3.65 million project is pursuing a LEED Gold certification level. Renewable
Energy Solutions installed a 4.23kw solar array this spring that helps to offset the
facilities electric use.



12:00 pm to 1:00 pm

Northstar Electric Co. 5956 E Shop Circle, Palmer (Parks Hwy at Hyer Rd) 688
5551

Directions: Take the Parks Highway Hyer Road exit. Turn on to Hyer Road and
pass the Harley Store. Take the first tigh to E. Blue Lupine (highway access
road). Follow Blue Lupine east and turn left on E. Updraft Road. Then turn right
on E. Shop Circle.

A new 3,500sf Office and Warehouse for Northstar Electric. The Office section has
2x6 with 2x2 furring to creata supefinsulated shell and the Warehouse is 2x8.

The Office is designed as a white or reflective box to minimize cooling and the
Warehouse is designed as a black or absorbant box to ease the heating load. The
electrical and mechanical components in f®ject are also highly energy

efficient. The building provides significant energy savings compared to a building
that meets current code. Total gas savings are approximately 35%, total electric
savings could be as much as 50% and total cost savingsamxapately 40%.

The owners have installed a 5.17kw Photovoltaic array that offsets much of their
electrical load.



1:00 pm to 3:00 pm

Bowers Home 305 S. Bartlett Circle, Wasilla 32290

Directions: The home is located off Begich Drive betweerPtilenerWasilla Hwy and Parks Highway,

one mile east of Seward Meridian Road.

From North Star Electric (2.3 miles): Follow E. Blue Lupine (Parks Highway access road) west toward

Wasilla. Cross Hyer Road and proceed to the top of the hill. Turn rigbtHay Street. At the end of

Hay Street turn left on to Dimond Way. Take the second right on to Begich Drive. Follow Begich Drive

up the hill and around the curve to the first right, Bartlett Circle. The house is straight off the end of

Bartlett Circle

From Wasilla or Palmer via the PalawWasilla Highway: Turn on to Begich Drive. Begich Drive is

located one mile east of Seward Meridian Road, across from the Valley Special Event Store. The Agate

Inn sign is on the corner. Follow Begich Drive ¥ tmiteigh the subdivision. Bartlett Circle will be the

first road on the left. The house is stralght off the end of Bartlett Circle.
Originally built in the

late 1970s with 2 x 6

construction, the

home is being

remodeled. The roof

was raised to add sala

thermal and PV

systems and to attain

R70 ceiling. A six inch

exterior insulation

wrap of all exterior

walls provides R50 or

more.  All windows

were replaced with

triple pane fiberglass

that average R7.

Since 2007, half the home was supplied with a @,®@tt solar PV system on dual axis tracker.

Excess solar is stored in 12, L16 deep cycled lead acid batteries, 24 volt system. Each battery is

6 volt, 390 amp hours each. The system has an OutbackgiX inverter/charger, 3.5 kW, 24

VDC. The sya=m takes power from the grid when no solar is available or when batteries fall

below 24.2 volts. The system has supplied 1,500 kW per year from solar. The dual axis tracker

is ¥a mile from the home and is the weak link in the system.-SdiaValley windforce placing

the tracker in parked mode much of September through May.

In August, sixteen 180 watt panels, 2.8 kW with eight Enphase 240 VAC, back of panel mounted

inverters were installed on the home. The new system will be grid tied to MEA and past o

new net metering system regulations.

The solar thermal hot water system consists of a roof mounted, 32 tube vacuum system that

stores hot water in a 2,000 gallon R60 plus insulated tank. The system was activated in August.

Ultimately it will be sed to input or use hot water for two different sources. The goal is for the

natural gas boiler to become redundant.

The solar PV and the solar thermal systems are mounted at 80 degrees facing true south.




3:00 pm to 5:00 pm

Praetorius Home- Oceanview Rad, Palmer (Buffalo Mine Road area) %45

4747

Directions: From Palmer go north on the Glenn Highway 3.5 miles (past Fishhook,
past Soapstone). Turn left on Buffalo Mine Road. Go 5 miles (past Mikes Lane,
past Wilderness Lane, past Moose Wallow Ave)i (G KS a, ¢ 32 ST
Road, 1.5 miles (past Ridgerunner Circle) to the top of the hill. Follow Murphy

Road to the righ

LI %! . |

-
143

Ownershave both a wind turbine and solar panels at their honteeyl

raise horses, goats, tomatoes in temperature controlled greenhouse,
andhavea huge gardens using home grown fertilizer. The home

ecosystem concept at work.

¢CKA& | NBMA Réa & FGK2AO0S® ! FSg &SI NJ
provider knocked onheir door with a $150,000 grant to bring

electricity to their community. 9 of the 12 home owners declined to

3SG aK221SR dzL) (G2 GUKS Y2yuUuKte O2y
fees. Instead they chose to continue to use clean renewable energy.

Come byto see why this community chose to reject utility power.
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Kenai/Soldotna/Kasilof : (11 sites)

The Kenai / Sdbtna / Kasilof area has@olar Tour BusMeet 4 the first Solar
Tour site hop on to travel into your future.During transit participate in
discussions of the solar tour e and sustainability topsc Lunch and
entertainment provided Reservationst40for the Kenai/Soldotna/Kasilof Solar
tour are available online aklaskaSolarTour.OR& at River City Books [dotna.

The Kenai area solar toigorganized
by the Kenai Resilience grpu
(KenaiResilience.orghd our sponsors
listedon the last page.

-
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* AOU
in useo

6,000 wattProvenwind turbine and 2 sets of PV Solar Panels; one on a tracker behind the
building and one fixed on the south facing roof. Under thedirray you will see theneters
showing the KWH produced.

DFNEQ&a !dzi2z 9t SOUNRO aStfa |yR Ay@aryhast & az2f I N
installed more Proven wind turbines than anyone in the Statéeet here 10 am You may

leave your cehere during the tour.

44800 Kalifornsky Beach Rd
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This 700 watt PV gritle system produces about 30% of the power needed fa small
home. Students at an Alaska Sunergy 2 day workshop installed this system in June 2009. Itis a fixed
array with adjustable legs permitting seasonal adjustments twice a year.

Initial analysis showed that after the 30% federal tax credit thetesy will pay for itself in 12 years.
Return on Investment will increase as the cost of electricity rises or if retail net metering is implemented
by HEA. System designed and installedlagka Sunergyf Kerai.

*lonia 7 Kasilof -u T
| EAZA AT A 1

T [T

ikl o,
lonia has a wood fired Garn boiler and 6 Heliodyne flat place solar thermal collectors.
The high effiency Garn boiler burns firewood in a high temperature firebox with essentially no smoke
or residue. Along with the solar thermal collectors provide hot water for domestic use as well as space
heating. lonia utilizes wood from their property and eachayelant new trees to replace those used.
lonia continues to get closer to the sustainability goal of Net Zero En&tgg.organic community has
replaced $12,000 per year of propane and $3,000 per year of heating oil with clean, safe, and renewable
enerngy. Design by Andy Baker of YourCleanEnergy.US. Installed by owner.

lonia will also showcase the new straday building technology used on their 2 story barn. The
ingredients are locally grown straw and local clay. These are made into brickgexhthdhe sun.

lonia will provide a home grown vegetarian buffedm their permaculture gardewhile sustainable

energy seekers are energized by music from local lonian musidianig will provide tours of their
community demonstratingheir focus onsustainability and community
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http://www.alaskasunergy.com/

*Earthship off -grid home - Soldotna

.‘gvk,nkil"'

GDNBSY O0dAfRAYI Al yR(i1QBdEG2H62d0i GAYBATRSYRKB

This house is a work in progress. Kelly and
Willow have used a varietyf innovative
building techniques in the construction of
this unique work of art.
,2dz oAff aSS GUKS GNFYYSR SINIKE
technique of thermal mass using recycled
tires for the north wall.

The floor is concrete for heat adsorption
and thermal mass.

Recycledottles are integrated into walls.

The roof is an artistic folded dome.

Energy efficient vinyl windows were used and found locally on Craigslist and recycling centers.

Future plans include a masonry wood stove with built in water storage tanknitiagupply 4 zones of
in-floor hydronic heating. Grewater recycling for gardens as well as a composting toilet.
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