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EARTHSHIP AT BEAVER SPRINGS , MONTANA
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INTRODUCTION
 Global observat ions continue to show that the earthand its inhab itants are in a precarious situat ion.POlitiC?s , econom ics , and religion all present shallowsolutions to a co nfuse d, d isenchanted globa lpopulace . Politicians promise jobs. Economistsanalyze markets and play games while religiousleaders per form crystalized cerem onies that have!inle to do with lo day's world. Meanwhile people areJObles~ , homeless, starving an~ dying, or jf they arelucky, Just unhappy and apathetic.
 Why make jobs? Why should our Jives (ourexistence)depend so much on a thing called the economy?~ve~ r~ l i gi o ns which were founded on a spark ofmsp.ranon have now become dogmatic inst itut ionsthat funct ion with money. The all- encom pass ingeconomic dinosaur is too large to be cha nged orsignificantly influenced by anybody or anything anddoesn't even notice the peop le it is supp osed toserve. It eats everything in its path (including the souls01men) and then leaves excrem ent so physically andemotiona lly vile to both peop le and plane t that lifeitself is beginning to look que stiona ble. What if weslowly abandoned this dinosaur , using it for what it'sworth as we sail into anothe r dim en sion ofexistence? This thought will not be too exciting forthose who want weahh and power . But then what iswealth and power and do these words have anythingat all to do with living?
 Let's imagine we are going to give all people all thenecessities of life. This thing called economics neednot be so much a part of this.
 The extras of l ife should be the fue l for theeconomy· not the necessities
 What are the nece ssities? SHELTER, ENERGY,FOOD , WATER, AIR. These necessities shouldnot be subject to the pervers ions of the econom icdi.nosaur. The ca pital ist game can still be playedWith VCR's, lawn m~wers , ~ai r dryers, clothes dryers,etc. but the necessities of hfe shou ld be made easilyavailable to all , independent of econo mics .E.ducation should be aimed at this, politics could beaimed at this, even religion can guide us towa rd asurvival that transcends the econom ic dinosaur .
 We spend our time and money develo ping faste rcars, taller building s. bette r TV's, and so on whilepeople are freez ing , starving and shi tti ng in thestreets of our polluted and dying cities. Is there a beein any hive that is not provided for? Is there a tree inany forest that does not have soil for its roots ? Isthere an elk in any herd that can not graze (well actuallyall 01these are on their way out with the rest 01 us'}, Buthuma ns have no system for all like these othercreatures. 11 is stilt possible for us to ach ieve thishoweve r. A system for all would manifest thenecessities of life for all while perfectlyinterfacing with the planet that we are eutraveling on .
 C?ne conce ptual approach to this system for all is asinqle vessel , ava ila.b.le to all, tha t independentlyprovides the necess ines of life. Someho w everyadu lt human shou ld ge t one of the se . TheGov~rnment cou ld provide them; foundat ions cou ldprovld~ tnern: even the wealthy could provide them ,but this IS a dream. These factio ns all are slav es
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themselves of the economic dinosaur. We mustinvoke the necessities of life for ourselves.We musttake what is "out there" and build ourselvesvessels that will provide the necessities of life SHELTER, ENERGY, FOOD, WATER , and AIR·survival beyond economics. This is what the everevolving Earthship conceptis after - a survival guidefor a civilization that has turned on itself. Is itpossible for all people to have the necessities of lifewithout pollution, politics. or economics(allofwhich aresynonymous)? Yes it is. We must continue to evolvethe vessel and to help others get it. for there is nopeace in a world of haves and have nots.
 In the Colorado mountains, the steep downhillgrades have built in safety spurs off of themain road. These spurs (or runaway truckramps) are short uphill unpaved diversionlanes that occur every few miles. Often, largesemi trucks experience brake failure and findthemselves roll ing down the hill at anincreasing rate of speed, at some point gettingout of control and crashing. The uphill safetyspurs are there to absorb the out of controlmomentum of the truck and bring it to a haltwithout a catastrophe. The driver only has tobe aware enough to change the direction.
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Hence, life on this planet is much like a giant semitruck rolling down a hill. We are trying to put on thebrakes. Examples of this "braking effort" are: autoemissions control, industrial emissions control, wastedump clean up efforts, recycling etc.
 All of the above are genuine efforts of ~putting on thebrakes" but unfortunately the momentum of the gianttruck is too much for any braking effort. We are out ofcontrol. No braking effort by any politician can stopus. We must steer the "truck" ourselves into anotherdirection that (likethe runaway truck ramp) absorbs themomentum of our current downward plummet andavoid catastrophe.
 How close are we to catastrophe? Mexico City hasair four times dirtier than that which makes healthypeople sick. Eastern Europe has thousands ofstarvin g people. The USA has thousands ofhomeless people. Political corruption is as rampantas any plague that history records.
 How do we change tha t dir ection? We havediscovered that a little fire can warm us and cook ourfood. So we move toward fire. We make more andmore fire. Then we learn that too much fire can burnour house down and kill us. A little fire is helpful, toomuch fire destroys.
 We know that a little water is good to drink, bathe in,and cook with, but too much water washes away ourhouses and drowns us. We have learned theselessons about basic phenomena like fire and water.Our economic and political systems are much like fireand water. A small amount of each can be an assetto our lives. A large amount can devour us. People
 all over the world are drowning in economic turmoiland being burned alive by political corruption. Whymust these phenomena stand between us and ourexistence? Can't we steer ourselves in anotherdir ection without the perm iss ion of our failingeconomic and political systems? We are relying onthem to put on the brakes but they are failing. We areunaware of the fact that we can steer the giant truckinto another direction ourselves. Y!..Jl. can take thesteering whee ls of our world and change thecourse. As with the truck , a sharp turn would betragic but a slight turn in another direction, little bylittle , abso rbing the momentum of our currentdirection, can save us from catastrophe.
 There are things we must take charge of. There area few defined necessities of life that we must pull outof the fire and flood of the political and economicturmoil. SHELTER, ENERGY, FOOD, WATER , andAIR.
 No political or economic system shou ld standbetween a human and her/his right to the abovenecessities. We must invoke these necessit ies forourselves and we must show and help our "relatives"to have the same. We are talking about a Q.1.c...b.alhuman partnership for survival. Look at a bee hive.Are any bees not provided for? Look at a tree. Areany leaves not allowed to tap in to the branch? Whyare some humans on this planet provided for andothers left to starve? If you are naked in 10 belowzero weather and you have a very expensive warmglove on your right hand , that hand will be verycomfortable until the rest of your body dies. We mustrealize that the globe is one body much like thehuman body. If the people on one small elite part of
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the planet are happy and well cared for, they will bevery comfortable until the rest of the planet dies. Thewhole body must be equally cared for toavoid specUlc damage that will ultimatelyaffect the whQle body. The bottom line is that allthe people must help all the people . We cannot waitfor or rely on politics or economics to do it for us.
 With these thoughts in mind we present EarthshipVolume /II.
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DEGAN AND SEAGAL EARTHSHIP , SANTA FE, NEW MEXICO
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ONlYI AFTrERl THrE lAST TRlrErE HAS B)[E[EN CUT [))OWN,ONlYI AFTrERl THrE lAST Rl~VrERl HAS B)[E[EN PO~SONrE[)) ,
 ONlYI AFTrERl THrE lAST F~SH HAS B)rE[EN CAUGHT,ONlYI TH[EN W~ll YlOU F~N[))
 THAT MONrEYi CANNOT B)[E [EAT[EN.
 CREE INDIAN PROPHECY
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IPA~
 lE~RllHSH~P
 OlNiEFVO~ wli' Oi\S
 EARTHSHIPAT REACH - TAOS, NEW MEXICO
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EARTHSHIP AT 1,400 FEET IN BOLIVIA SHOWING THE DIFFERENT GREENHOUSE ANGLEFOR THE HIGHER SUN NEAR THE EQUATOR
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1. STRUCTURAL EVOLUTIONSAS EARTHSHIPS ARE BUILT ALL OVER THE USA AND OTHER PARTS OFTHE WORLD , WE CONTINUE TO EVOLVE THE TECHNIQUES , DETAILSAND PERFORMANCE. THESE EVOLUTIONS ARE DISCOVERED BYOWNER/BUILDERS, CREW MEMBERS AND ARCH ITECTURAL STAFFMEMBERS. WE THANK EVERYONE FOR HELPING US CONTINUE TOMAKE EARTHSHIPS BETTER AND EASIER TO BUILD. AT THIS POINT WESEE NO END TO THE EVOLUTION AND IMPROVEMENT OF THEEARTHSHIP BOTH IN TERMS OF STRUCTURE AND SYSTEMS. WE AREJUST SCRATCHING THE SURFACE OF A CONCEPT THAT WILL SAIL USTHROUGH THE FUTURE AT PEACE WITH OUR ENVIRONMENT .STRUC TURAL EVOLUTIONS ARE PRESENTED IN THIS CHAPTE RALONG WITH OTHER TECHNIQUES AND INFORMATION THAT WE HAVEBEEN REQUESTED TO PROVIDE TOWARD MAKING ALL ASPECTS OFTHE EARTHSHIP MORE EASIL Y WITHIN THE GRASP OF THEOWNER/BUILDER.
 graphics by Claire Blanchardphotos by ChrisSimpson, Ken Anderson,
 Tom Woosley
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CONCRETESPACERBLOCKSEarthship Volume I (page 95) shows half blocksmade of treated wood covered with plastic . Thereare two conditions where these blocking situationsoccur. Both of these conditions can be executed withconc rete rather than wood as an alternate andsometimes easier method of forming blocking . Wen:ust point out that a planned arrangement of emptyfifes before pounding can avoid most blocking .
 A half block that occurs in the middle of a row can bemade by nailing a doub le thickness of metal lath tothe tire on either side of the space to be filled . 2"galvanized roofing nails are used as they are longenough to get a good grip into the tires well yet stillshort enough to drive into the tires very easily . Ifthere are any spaces where the concrete can fallthrough , fill them with cardboard before pouring theconcrete .
 Onc~ th~ lath is secured to the tires you can beginpounng In the concrete . The concrete is a 3·4·5mixture of 3 parts cement to 4 parts sand and 5 partsgravel plus a small handful of engineering fiberswhich we recommend for all concrete . Theengineering fibers can be obtained from a local redimix dealer . The concrete should be poured levelwith the to of the tires to receive the next course.
 CONCRETE LEVEL WITHTOP orn RES
 CONCRETE HALF BLOCKSHalf blocks on the ends of the tire walls can beformed with a similar procedure . The metal lath isnailed on one side of the tire with 2" galvanizedroofing nails , wrapped around the tire below , andthen nailed to the other side of that same tire . Thelath is also nailed to the top of the tire below to holdthe concrete in as shown in the following diagram.
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NA il l ATHAROUNDEND TIRE
 2" GAlVA NI2EDROOFI NG NAi lS
 Now the form is ready to be filled with concrete.
 Fill WITH CONCRETETO TOPOFTIRE
 When the concrete has set up (usually overnight) youcan begin pounding the course of tires above. If youstop tire pounding an hour or two before the end ofthe day. you will have time to form the lath, and pourall the concrete blocks so that they can hardenovernight and be ready for more tire pounding thenext morning. The advantage of concrete is that it isfaster , cheaper, and uses less tools and materialsthan the wood techn ique. The advantage to thewood technique is that you don't have to wait a dayfor the concrete to set up in order to pound tires ontop of it. This is really the only advantage of wood ,therefore we recommend the new concrete block ing~ wherever time allows . If time is a factorand you still want to use concrete blocking, there is atrick to continue pounding tires with a wet concreteblock. It requires that you pound the tire at anotherlocation such as further along the tire wall or on theground next to the tire wall and then lift or slide thetire into place gently over the wet concrete (see page5).
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GREG AND MARJORIE HARFORD'S EARTHSHIP SHOWING CO r>JC RETE HALF BLOCKS.
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POUND TIRE ONv AllANDSLIDE OVER/ OR
 RAMM ED EARTH SPACERBLOCK SWe have also developed a rammed earth spacerblock. The advantages of this method are cost andenvironmental factors relative to less use of concrete.The only cost is a double piece of lath, 6 mil plasticand a handful of nails. The earth is free. Comparethis to the con crete block where you have topurchase sand and cement in addition to the lath andnails. The basic differe nce is in the strength of thetwo materials. In situations where strength is a majorconcern, such as an extreme load (or hall blocks attneend01alirewall) we recommend the use of the concreteblocking. In many situations though , the rammedearth block is chea per, qu icker and easier, and isconstructed as follows.
 A double layer of metal lath is nailed on to the tiresas shown for the concrete blocks with additional nailsat the bottom of the lath to the t jre below. Use plenty
 at nails to withstand earth ramming. Then the insideis lined with two la ers of 6 mil plastic.
 TWO LAYERS or6 MIL PLASTIC
 Now the dirt is shove led In a little at a time andtamped down with the sledge hammer. It is best ifthe dirt is slightly damp. This process of filling andtamping is repeated until the block is full and levelwith the tires on either side of it.
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Rammed earth spacer blocks require a much moreserious and conscientious job in forming and nailingthe lath than on concrete spacer blocks as the lathmust withstand the ramming of earth. We do notrecommend rammed earth !Jiil! blocks on end walls.Concrete is the best material here.
 CAN AND CONCRETE BONDBEAMThe can and concrete bond beam is most effectivelyused on a building that has a steep roof slope. In thissituation the tires do not end on a Jevel course butare stepped up, sometimes man steps.
 The concrete bond beam connects all the levelstoget her much eas ier than the stacked woodblocking steps requi red with a wood plate bondbeam. The can and concrete bond beam provides a~ platform for the roof structure. Anotheradvantage of the concrete bond beam is thereduction of wood used in the Earthship . In many
 cases concrete is cheaper than wood and requiresfewer tools. Concrete is ultimately a more permanentmaterial than wood.
 The first step of the bond beam is to hollow out thecenter of~ on the top course to receive thebond beam.
 HOLLOW OUT TOP TIRE
 This connects the concrete bond beam to every tireon the top course . Drive a 3'_OMrebar deep into thetire cours ing leav ing 6M sticking up above the top ofthe tire. Try to aim the rebar between the tires on thesecond course down so you don't have to pound therebar through the rubber casing.
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1/2" REBARROO
 ALUMINUM CANS IN CEMENT TODESIREDHEIGHT
 When all of the rebar has been placed you can beginlaying cans at the top of the tire wall. Two rows ofcans are laid leaving a space between that is aminimum of 8 inches wide. See page 158, Volume Ifor laying cans.
 CONTINUEOUTWINGWALL I f
 REOU7~ 2 ROWS OFCANS8" APART
 "U"PLAN
 When the can walls are complete. (2) 1/2R rebar are
 installed horizontally in the space between the cans.This rebar should run continuously. The twenty footlengths should be overlapped 18" where necessaryand joined with baling wire to achieve a continuouslen th of rebar throu haul the bond beam.
 B"MIN
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This horizontal rebar should be installed at 4" abovethe top of the tire. This can be achieved by wiring itin place with baling wire or by pouring the bondbeam 4" thick, laying the rebar on the wet concreteand then cont inuing the pour. ~ leave ahorizontal cold joint.
 When the concrete ISpoured into this cavity, it is bestto pour the beam all at once as any cold joints in theconcrete will weaken this structure. If cold joints dooccur, taper the pour off and rough it up to receivethe new pour.
 Afler the concrete is poured and while it is still wet,provisions must be made for roof structure. If vigasare used, a vertical rebar with a 3" hook on the end isplaced in the wet concrete at the required vigalocations. The rebar must be lefl sticking up about10" to allow roof slope shimming for vigas (seeEarthship Vol. I. pages 104 - 109). Notice that the top of the concrete bond beam is level
 and stepped . Never attach vigas to a sloped bondbeam
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Vigas are not available in many places so we haveevolved a truss system that can be used when heavytimber is not available. If trusses are used, a woodnailing shoe is cleated into a raised patty on the wetconcrete bond beam. The shoe is made from 1-112"thick pressure treated 2" x 8" lumber and is 12" long.It is porcupined (see Earthship Vol I. page 157) with16d nails and set into the wet concrete.
 These wood "shoes" allow anchoring and shimmingof the trusses to an appropriate slope. Be sure thatthese shoes are installed level and not sloped.Never install trusses on a sloped shoe. Seephotograph oposite page one.
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TYPICAL EARTHSHIP "U" WITH CAN/CONCRETE BOND BEAM AND WOOD NAILING SHOES FOR TRUSSMOUNTING.
 10
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EARTHSHIP AT 14,000 FEET IN BOLIVIA SHOWING THE DIFFERENT GREENHOUSE ANGLEFOR THE HIGHER SUN NEAR THE EQUATOR________ll ~ _
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'WOOD SHOES TO RECEIVE
 TRUSSESORBEAMS~
 CaNTINUOUS SLOPEDREBAR
 REBAR PINNED PLATESIn some situations , Earthships are built with only oneto three courses of tires on a gentle slope. For theseEart hship s we have an alternate method ofanchoring a wood bond beam plate to the tires -~rebar plate ancho r (SeeEarthShip Volume I p. 101-103 lorwood bondbeam plates). This method can save timeand money since it does not require any concrete .
 3 foot lengths of 1 /2 ~ rebar are hamme red downthrough the pounded tire with a sledgehammer atleast 18" into undisturbed soil (or 3 tires deep), leaving6" to 8" sticking out above the tire.
 Then the first layer of 2~x12" pressure treated lumberis set over the tires and rebar. Be sure to lay down 6mil plast ic over the tires first.. Marks are made,where holes will be drilled, at the location of therebar anchors by placing the 2x12 plate over therebar stakes and tapping it with a hammer. Makepencil marks where the dents are.
 ________12 ~ _
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The plate IS then placed on the tires and the rebarthat is sticking up from the plate is now bent over witha steel pipe and snugged up with a sledgehammer .Make notches in the second 2 x 12 with a chainsawwhere the bent rebar is so the second plate lays flaton the first late.
 13
 with 16d nails. Keep upper layer joints away fromlower ta er loints.
 HOMEMADE TRUSSESPANEL TRUSSThe truss as a roofing system has severaladvantages . Trusses are lighter and easier tohandle than a viga or beam. Some areas do nothave access to timber for vigas or beams so trussesare a must in these areas . Trusses also allow anincreased depth of insulat ion in the roof. Customtrusses can be constructed with minimal tools on thejob site or purchased from a local building supplystore. The truss is a flat box type and is constructedof panels made from 2Mx4" stock lumber. The depthand number of panels in the truss will depend on thespan of the room and the roof loads to be carried. 3'·0" is an average size of the panels. If large snow orwind loads are poss ible in your area , trusses should
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be checked out with a local engineer, trussmanufacturer or SSA.
 NUMBER Of PANELSVA R I ESWIT HSPAN~ 3'-0"
 FLUSHMOUNT
 CAN/CONCRETE BOND BEAMEND "U" TRUSS
 At the center walls the trusses overlap on the woodshoe .
 The 2x4 members at the truss are connectedtogether with metal plates nailed into the lumber .These metal plates are called truss plates and canbe obtained from a buildin su I store.
 METAL PLATES NAILED TOGETHER
 Trusses are mounted flush with the outside of woodshoes.
 1 4
 The truss can be mounted on the prepared shoeblock (previously set in the bond beam) with metalbrackets available at a building supply store.
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METALMOUNTINGBRACKET
 WOODSHOE ONBOND BEAM
 If you are in an area that may receive heavysnow or w ind , or if your span is more than1S'- 0", you may require additionalreinforc ing of the trusses. It is important thatyou cons ult your local structural engineer orSSA for assistance.
 Although this panel truss design is simple, it doesrequire some carpentry skill and quite a few tools.An inexperienced builder can make a dange rousmess of this truss. Therefore we have a second trussdesign that literally anyone can make. We call it the"idiot truss". It is actually much safer and stronger. Itdoes cost a little more in materials. This truss isconstructed of 2x4 stock lumber and 5/8" COXplywood. It should be constructed on a flat surfaceand requires minimal tools such as a circular saw,square, and hammer along with nails and liquidnails. First the plywood is cut in half so that you have(2) 2'x8' sheets of plywood. Cut the length so that
 15
 joints in the plywood do not occur near the center ofthe truss.
 SDESIRED LENGTH OF TRUSSNOJOINTSNEARCENTER
 Then 2x4 stock lumber is glued and nailed aroundthe edge of the plywood as shown on the followingpage . The bottom and top 2x4's shoul d becontinuous and if possible should be one piece ofwood. If joints are necessary they should occur awayfrom the center and away from other joints . Nojo ints of an y kind occur w ith in 3'- 0" ofmiddle .
 Use 8d nails for the top 2x4 plate. Tack the bottomplates on with Bd nails but use 16d nails staggeredevery 6" to secure them permanently . Use LiquidNails on all 2x4 plates.
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2X4GLUEDANDNAILEDAROUND EDGE- STAGGER JOI NTS~
 ~II'-16d NAILS STAGGER JOINTS fROMOPPOSITE SIDE
 2 X 4
 USE Sd NAILS
 USE16d NAILS
 SECTION
 2 X 4--1/JI<.'t- -2X 4
 SIS " PLYWOOD
 over the
 Now the truss is turned over and an additional 2x4 isglued and nailed along the bottom only. plus a small(2'·0· min.) piece of 2x4 nailed where the joint in the2x4 on the other side occurs .
 Once again, the important thing 10 remember is thatnone of the joints in plywood or 2x4 occur next toeach other. Now the truss can be installed as shownon opposite page . These trusses will span up to 22'at 2'-0" D.C for loads up to 50 PSF . For tonger spansor larger loads check with SSA or an eng ineer .
 1 6

Page 31
                        

!TRUSS
 16d NAILS METALANGLE
 WOOD NAILINGSHOE
 TYPICAL EARTHSHIP "U· WITH CAN/CONCRETE BOND BEAM AND HOMEMADE TRUSSES . TRUSSES CANBE ANCHORED TO NAILING SHOES WITH 160 NAILS AND/OR METAL ANGLES NAILED TO TRUSSES ANDTO NAILING SHOE.
 17
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Then, before the earth is bermed up against the tire s.a layer of 2- rigid perimeter insulation is nailed (with16dnails and rooling disks as washers) to th e ti res as sho wnin the following diagram.
 Z"RIGIDINSULATIONNAILED INTOTIRES
 BATTERED TIRE RETAININGWALLAND WING WALLOn some steep sites or where Earthship walls arewell below normal grade, a retain ing wa ll may benecessary to hold back the surround ing earth. The
 VOIDS BETWEENTIRES AREruro WITHMUD ORCONCRETE
 OUTSIDEINSIDE
 COLD AREAGROUND INSULATIONIn areas where the tire structure of the building isabove the frost line or where the frost line is verydeep (4'·0· or more), addit ional insu lation may berequired around the perimeter. In this situation, thel ire wall is complet ed and the voids between the tireson the outside of the building are filled with mud orcement the same as the interior. (see EarthShip Vol. J
 pages 174 ·5)
 18
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construction of the leaning or battered tire retainingwall is as follows. The first course of tires is poundedat the base of the area to be retained. A flat area ofundisturbed earth must be cleared for these tires torest on.
 FIRSTCOURSE
 The second cou rse of tires is stagge red like bricksthe same as building a vert ical tire wall, but it also
 1 9
 steps back. An arc can be added for strength but isnot alway s necessary. The distance the ti res arestepped back on each cou rse depends on theseverity of the slope that is to be retained .
 THESECONDCOURSESTEPS BACK ASREOUIRED
 A steep slope requires more step distance .
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IS supported by the roofdiaphragm and does not have to be arched orbattered like the free unsupported walls that are notconnected to structure. If the wall is retaining fill , thefill must be compacted to 90% under the wall .
 The third and following courses are set in the samemanner of leveling and stepping back unti l thedesired height is reached. Make sure you compactthe earth behind and under the wall as au a up.
 SECONDCOURSE
 All tire walls retaining earth should lean into the hillthey are retaining. This is true for all wing walls aswel l.
 20
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TIRE RETAINING WALL BEHINDEARTHSHIP INJAPAN.
 2 1
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STEEP SLOPE SECTIONSFor those sites that have a steep slope, we have designed two level Earthships that can accommodate the steepterrain. These are not two story structures but rather two levels stepping back into the hill as shown on thefoflowin a as. SSA should be involved in terms of uidance and/or architectu ral details for these situations.
 THIS CONFIGURATION IS MORE ECONO~"CAL AS IT DOESN'T REQUIRE GLAZING ON THE SECONDSTORY.
 22
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These structures require more moneyin terms of architectural drawin.gsand moremoney in term~ of constructio~.Also the warmest rooms tend to be on the upper level since heat rises. This sometimes requires duets for airmovement.
 The overlap can be very small or large as the following diagram suggests. A large overlap can accommodate atall space for fruit trees.
 THE CONFIGURATION OF THIS ROOF PROVIDES FOR A SECOND ROW OF SOUTH FACING GLASS TOHEAT THE UPPER LEVEL.
 23
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Two typical sections can be stepped up a hill without any unusual details as shown below. They can be joinedb an interior staircase carved u under the front face of the u r RU".
 24
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NEW GUTTER DETAILSIn areas with very cold winte r temperatures thegult ers, presen ted in Earthship Volume II, located atthe top of the front face shade themselves and forthat reason are prone to freezing and ice dams.
 A new gutter deta il, located at the bottom of the frontface alleviates this prob lem as sun can reflect off theglass face and melt the ice dams . Also this is wherethe house loses heat so it is a warmer place than thelocation of the upper gutter . This gutter works bestfor south sloping roofs that do not have a kick up inthe front.
 25
 This IS achieved with plywood and 2x6 or 2x8' s.Making it higher at one end will direct the water.
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FLOORS - MUD AND FLAGSTONEBoth flagstone and mud floors are laid directly on anearth subfloor . In arid climates this is fine. If there isa possibility of dampness, lay down a 6 mil plasticvapor barrier on the earth subflacr before startingyour mud or flagstone floor.
 MUD FLOO RSA mud floor is very similar in construction andfinishing to an adobe mud wall finish and with theaddition of. oil coatings or sealers can be verydurable. It IS not, however, recommended for use inhigh traffic areas near exterior doors or wet areas likebathrooms . The process of applying the mud floorwill usually occur in three steps which shouldcorrespond to the finishing of the rest of the building .In g~neral the floor is the last part of the building tobe finished so it is important to make sure that whenyou are ready to do your last coat of mud on the floorthat the rest of your finishing has been done.
 The first step in applying a mud floor is to level thedirt subfloor to a reasonably smooth surface. Makesure all areas of fill (suchas plumbing trenches, low spots,etc.) are tamped and compacted before starting yourf!o?r. You will want to establish the desired height offinished floor. The subfloor is leveled about 2 1/2"below the proposed finish floor height.
 27
 The floor can now be covered with the first of twoscratch coats of mud. The mud is typically a mixtureof one part sifted dirt to one part sand, 4 or 5 largedouble handfuls of chopped straw per wheelbarrowload and water to a fairly thick consistency. For thescratch coat, the sand can be course or fine . If youuse the dirt from your site you will have to sift itthrough a 1/4" hardware cloth screen for the scratchcoats . This hardware cloth can be attached to asimple frame of 2x4 lumber for easier sifting . You willhave to vary the quantity of sand added dependingon how sandy or clay your soil is. The dirt is the"glue" for the mixture . The sand keeps the mud fromcracking and the straw makes a structural webt~roughout. You will find the correct proportioning bytn~l ~nd error as you work through the mud in thebuildinq , If you get cracks in your scratch coats , addsand to the mixture.
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\ f iNISHED fLOOR LEVEL
 ..\ BARN SPIKES
 The first scratch coat is applied to level and smooththe surface of the subfloor. The mud can be pouredor shoveled on and is then troweled flat with asquare trowel and leveled. After the mud is level , it isscratched to roug hen the surface for rece iving thenex t coat (see EarthShip Vol. I, p. 177 lor scratcher). Thethickness of the first coat will vary becau se ofirregularities in the subfloo r. Somet imes it isnecessary to drive barn spikes into the subfloor andlevel them all with each other (with a builderslevel) toestablish a Jevel surface at the heig ht of the finishedfloor. These spikes are removed dur ing the finalcoat. After the first coat is completely dry . the secondcoat is app lied in the same manner but shou ld beabout 1" in thickness .
 2 8
 fiN ISHEDfLOOR LEVEL
 \
 SECOND SCRATCH COAT'" THICK
 ---- ------_ ...-------------
 The final or "finish" coat has a slightly differentmixture . The quantity of sand should nearly doublethe quantity of dirt so it will be 2 parts sand and 1 partdirt and a slight ly larger quantity of straw can beadded . The sand for this coat shou ld be~.s..a.ru.t. It is dur ing this coat that you remove yourgrade stake spikes . Again it is troweled with thesquare trowel as smooth as possible and left to setup until it is firm to the touch but still damp. It is bestto keep this coat between 1/2" and 3/4" thick .
 The last step is to retrowel the mud by first mist ing itwith a plant spray bottle filled with water and thentroweling until it is slick (see Earthship Volume I. P. 178formisting mud). For this step a "pool" trowel that is moreflex ib le and round on the ends is recommended.This step can be repeated the follow ing day if cracksbegin to occur.

Page 43
                        

MISTWITH WATER ANDRE- TROWEL WHENMUDSETSUP
 2 9
 When the mud is comp letely dry it can be sea led tocreate a very durab le surface . The most common lyused sealer for mud is boiled linseed oil mixed halfand half with mineral spirits. This thin mixture soaksinto the mud 1/2 to 3/4 of an inch and dries quickly. Itis applied with a brush like paint and usually takesthree coats to cove r and soak in even ly. Each coatsoaks deep into the mud floo r giving you a thick 112"layer of hard oiled mud. A fourth coat of two thi rds oiland one thi rd mineral spirits can be added for moredurability. Make sure every coat is totally dry beforeapplying another. If a poo l of oil does not soak in ,wipe off the excess . Compared to other floor sea lingproducts, the linseed oil is a fairly organ ic way toseal. Another product that can be used after 3 coatsof the oil mix ture is satin finish Vara than e which,unlike the linseed oil , gives the mud a more shinyfin ish. The se floors are ver y beau tiful andreasona bly durable for areas that aren't exposed towet muddy shoes and grit. Heavy furni ture shou ldhave coasters to keep pointed legs from denting themud floor.
 FLAGSTONE FLOORSOur metho d of laying a flagstone floor begins thesame way as a mud floor. You must first level thesubfloo r reasonably flat as shown in the previousdiscussion. Allow 3" to 3 1/2" for the tota l thickness ofthe floor. Then you will want to layout you r stones ,cutting and fitting a small area at a time.
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The flagsto ne can be trimmed with a hammer andcold chisel or scored on the back side with a circularsaw and masonry blade and then chipped off. If youtake the time to work out a good "puzzle" you shouldhave very little cutting.
 The joints between the stone can vary between 1/2"and 1-1/2". Once you have laid out a small area, youcan begin setting the stones in concrete. The mixturefor concrete is 1 part cement to 3 parts concrete sandplus the addition of a hand full of structu ralenqinearinq fibers. The brand of fibers you purchasewill recommend the correct quantity to add. Fiberscan be purchased at a concrete and gravel yard.Concrete sand has particles (aggregate) up to 1/2"diameter, whereas plaster sand has very fineparticles . Concrete sand is cheap but not good forplaster or grout. Plaster sand is more expensive andis not necessary for laying the stone.
 Next pour out the concrete onto the subfloor at least1 1/2" to 2M thick and set the flagstone, one piece at a
 time, in the concrete. Wet the stone and push it downlightly into the concrete leveling it in all directions atthe same time.
 fiN ISHEDfL OOR LEVEL
 \
 PRESS STONE INTO CO NCRETEANDLEVEL IT
 ------------- -~~~CO NCRETE
 Now set the second and all other stones similarly,leveling them with the first stone. When you arefinished with the area for that day be sure to removeany concrete from inside the joints as you will want tofill them with grout late r. Hollow out all jointsbetween stones to at least 1" deep to allow for finishgrout. Also, you must thoro ughly sponge off eachstone as concrete is very hard to remove once itdries.
 ___--' 0'_ - - - - _
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f'!JI/OTlEAI</'ERT/CAL WI/CRETE
 To strengthen cold joints between one days workand the next it is a good idea to set some long 20dnails into the edge of the wet concrete about 3M apart.This will give the new concrete something to griponto. Never leave a vertical area of concrete to beioined to later.
 GROUTING AND SEALINGGrouting can begin as soon as the concrete is set up,usually ove rnight. There are severa l types ofmaterial that can be used for grout, the cheapestbeing cement. A mix of 1 part cement to 3 parts fineplaster sand with water mixed to a paste. This willbe light grey when it dries . Other productsspecifically made for grout can be purchased at yourlocal building supply and are generally applied in thesame manner.
 The joint is dampened and grout pressed in with theside of a triangular pointing trowel to fill up all of thevoids. It is a good idea to chop the cement into thejoint to make sure all voids are filled.
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LEVEL GROUT TOTOP FINISHGROUT WITHAOFSTONE WITH THEN FLOAT SPONGE ORSMALLPOINTING TROWEL POI NTING TROW EL
 It IS very important to remove any grout that has goneonto the stone as it will stain and be very difficult toremove later. This can be done by repeate dly wipingthe stones with a wet sponge towards the groutjoints .
 Once the grout is dry, the flagstone can be cleanedthoroughly with a scrub brush and water to prepare itfor sealing. When the flagstone is dry. a mixture ofhalf boiled linseed oil and half mineral spirits ispainted on. Usually three coats are necessary. Theoil should dry completely between coats. Do notaI/ow pooling . Due to the nature of th is work werecomme nd knee pads and a resp irato r, if des ired ,during the oiling process .
 If you prefer to use large floor l ile instead of flagstonethe procedu re for setting , grouting and sealin g tile isidentical to flagstone .
 32
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FINISHING EARTHCLIFFSThere are two methods suggested for finishing earthcliffs: a mud plaster finish and a cement plasterfinish. The mud plaster finish would be used in areaswhere you are sure that your Earthship is far enoughaway from the water table and therefore , will notencounter any moisture or dampness. Like the mudfloors, the mud plaster is a mixture of mud, sand andstraw with water added. The mix is 1 part dirt to 1part sand and 4-5 handfuls of straw for usually twocoats of scratch mud. then 1 part dirt to 2 parts sandwith 4-5 handfuls of straw for the finish coat.
 The earth cliff is dampened with a sponge or splashbrush and water. Then the mud plaster is applieddirectly on the earth cliff with a trowel, either squareor round pool type. The object of plastering is to fill inthe "low" spots or dips in the earth cliff in layers until iteventual! becomes a flat, even surface.
 EARTHCLIFF
 33
 Remember to scratch the mud between coats toroughen the surface . The finish coat is retroweledand misted in the same manner as the finish coat onthe mud floor (seepage26this chapter andEarthship Vol. I p.178). When the mud is dry it can be sealed with thesame linseed oil/mineral spirits mixture as the floors .Another good finish for mud walls that does not effectthe light color is called "Z- Seal" by Z- Brick.
 If there is any chance of moisture , being close to thewater table . or a flaky earth cliff we recommend acement plaster coat over the rough earth cliff . Thiswill protect the structure of the earth cliff and helpseal out moisture. This plaster mix is 1 part cementto 3 parts plaster sand and structural fibers. It isapplied with a trowel as shown above , and may takeseveral scratch coats to cover properly . After the cliffis covered with 2 scratch coats of cement plaster youmay continue with mud plaster for your finish coat. Itwill be sealed as above. We have also used stucco(a cement base color finish coat) for a finish in cement
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plastered earth cliffs . This provides a moistureresistant finish.
 HANGING EARTHSHIP DOORS
 MARKAREAS THAT NEED TO BETRIMMED
 USE SHIMS TO ALIGN ODORINORAGAINST fRAME ANDKEEP ITOff THE fLOOR
 34
 After a door is completed (asper EannstupVolume II pp163-176) it is ready to be hung. This process beginsby fitting the door into or against the frame andmarking areas that need to be trimmed for a properfit. Next, trim the door down as per the marks with aplane or sander using coarse paper. It is best to trimthe door a little on the small side as swellingsometimes occurs with weather changes.
 Now you are ready to mark and install the hinges.Be sure that you have purchased the appropriatesize hinge for your door as a heavy door can pull asmall hinge out. We usually use (3) 3 1/2 inch butthinges per homemade door . Begin by measuringand mounting the hinges on the door jamb in theirdesired location . There are 2 methods for this. Onemethod exposes the whole hinge and is very easy.This is the flush mount method.
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This method requires unpinning the butt hinge andreversina it.
 lDOO RJAMB
 LETIN HINGE LEAFFLUSHWITHJAMB
 DO OR
 · ·· ··· ··LW AROUND
 o : HINGE AND CHISEL, OUT THICKNESS
 o OF HINGE INJAMB
 J AMB
 PIN IS OUTSIDEJAMB
 PLAN VI EW
 The hinge is recessed just enough to be flush withthe jamb. Notice that the pin is not let in - just the leafof the hin e.
 Now the hinge must be recessed into the jamb with achisel.
 ® u(jSEPARATESIDES 0 0
 o 0
 @
 FLIP ONE fl(]"SIDEOV ERANDPUT 0 "
 BACK PIN 0 "
 CDREMOVE PIN
 ~ROM HI NG E
 o 0
 o 0
 o 0
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--P:::;::;;;:;;;:;;;:;;;:;;;=======:;::;;;:;;;I-~r;e;p~l a;Ci~n;g~t;h;es:e~s~cr;e:ws with longer screws of thesame diameter. This will work much better for theheavier door . Screws should go through the
 I wood diaphra m.
 INSTALL HINGESONDOOR JAMBFIRST
 DOOR JAMBWITH LETIN HINGES MOUNTED
 After the -door is hung, a final sanding or trimmingcan be done if necessary . Insta llation of the doorstops is done as follows. Begin by selecting the
 The door is now placed in the frame exactly as youwish it to hang. Use wood shims to raise it off thefloorto take into accountfor carpet, threshold and/orweatherstripping where applicable. Make sure it isalmost touching the top of the jamb. Then, whileholding it in place, screw the hinges into the door.Hinges usually come with short screws. We advise
 36
 SCREW HINGES INTO DOOR ALLTHEWAYTHROUGH THEMIDOLEPIECEOF PLYWOOD
 SHIMS
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desired width (2~ to 8~) of 1" stock lumber and thenmeasure and cut pieces for the sides and top. Nowglue and nail the stops in place while another personholds the door steady and flush with the jamb on theopposite side to ensure a flush fit. Start with the topstop then add the sides
 TOP STOP IS CO NTINUOUS--....
 _.__.. _---- --_.. . . .. -
 -,~""~
 .--- NAIL ANOGLUE STOPS"\
 I L~Z~ "'~
 37
 Your door is now ready for handles or otherhardware avai lable at your local building supplystore. Be sure to measure the thickness of the doorbefore purchasing these supplies as Earthship doorscan be slightly thicker than conventional doors.
 If you are installing cabinet doors the stops are notnecessary. A simple magnetic catch insta lledanywhere opposite the hinged side of the door is allthat is required.
 ROUND AND ARCH WINDOWSThe construction of a round or arch window in asing le or double can wall can be done by buildingthe can wall up to the desired level and location ofthe window. Then cut the shape of the window out ofa sheet of rigid foam insu lation. Cut two or morelayers if necessary to get the thickness of the canwall. The layers can be joined together with somelong nails like 10M barn spikes from both sides.
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The glass is set into the hole by making a small ridgeof concrete around the opening to receive the glass.This ridge serves as a stop and should be on theoutside · the glass sets on the inside of this ridge.
 When the wall Is complete and you are ready toinstall the glass, the form is removed. If the form willnot come out by sliding it. then break the foam upwith the claw end of a hammer until it comes out.Now youcan make a template or take measurementsfor your glass.
 PLACE FORM ONCANWALL
 JOIN LAYERS WITHLONG NAILS
 RIG ID FOAM I NSULATIONCUTOUT WITH HANDSAW
 \ ,I
 Now your form is placed on the wall and the canworkcontinues around it untilthe wall is finished.
 38

Page 53
                        

When the concrete is hard, set the glass in on rubbershims and put another ridge of mud plaster allaround the inside to hold the glass in place. We usemud plaster here so the glass can be easily replacedif broken. Now plaster up against the glass with mudinside and cement plaster outside. Slope the plasterat the bottom so water will run away from the window.
 HOMEMADE OPERABLE HOPPERWINDOWThe advantages of this new homemade operablewindow that fits into the lower front face are many. Itis chea per, it has better insulative value than thecommercial hopper window and since it is made onsite, it can be any size. The third factor is importantbecause tire coursing varies making standard sizewindows more difficult to plan for and install.
 The first step to construct ing this window unit is toframe out the desired rough opening in the tire wall.
 39
 This frame is attached to both the front face platesand the tires below it
 fR AMEOUTROUG HOPENINGIN fRONT fACE TIRESWITH 2X127
 N" IL TO PL"T£S "BOVE~
 JI It [J II
 .I12~HOR BOLTS IN ~ I :.. ICONCRETE WHEREPOSSIBLE
 Then the operable part of the Window IS made bycutting out a piece of rigid insulation, slightly smallerthan the openin to allow space for the tin wrapper.
 CUTRIGIO fOAM INSULATIONSLIGHTLY SMALLER THANOPENING
 Now begin to wrap the foam With galvanized uncutting off the excess with tin snips.
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Notice the weather skirt (riveted andcaulked In place) andsloped lower stop. These are important to keep theunit from leaking.
 Stops are then glued and nailed on the exterior ofthe opening. t" stock lumber can be used for thesestops. Each piece is cut to fit and then glued andnailed in place. \y eatherstripping can be used ifnecessary to et a ticht seal.
 GLUEANDNAIL I Nr---, r WOODSTOPS
 EXTERIOR
 LINEOFWINDOWBEYOND-
 If---- ------ --]1
 1 [J -- - - - ---- _J r
 I 1 1Now it is ready to install in the rough opening. Thetin wrapped insulation unit is placed in the openingwith the seams toward the inside of the building.Then the hinges are installed.
 40
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Then continue building the "U", excavating, poundingthe tire walls, installing the bond beam and roofing.as you would with any Earthship.
 10 feet away from the original "U" and connect th e inbetween space with a short greenhouse hallway.The advantag e of this metho d is that adding anot her"U" does not have to be taken into account duringconstruction of the or iginal Earthship . Thedisadvantage is that it leaves a space or hallwaybetween the two rooms but this always has a useand is in most cases desirable.
 EXISTINGEARTHSHIP
 USE STRINGTO MARKINSIOEOF ROOM
 r,<LAYOUT FIRST COURSE
 2;:::::;::::::::t~'-- OFTIRES
 EXISTINGWINGWALL
 NEW V '
 Begin by determining the correct distance away fromthe existing "U" that you will build the addition. Thisdistance is based on the strength of the soil. If thesoi l is hard and does not crumb le easily , you canbuild as close as 8 feet. If the soil is crumbly orunstable you will need to build at least 12 feet away.The next step is to mark the perimeter of the roomwith string and layout the first course of tires on theground as per Earthship Vol. I, pp. 90-93. The new·U.. ties ri ht into the win wall of the existin nun.
 ADDING ON A "u"There are two methods of adding another ~ U~ on to acompleted building. Either of these methods used toadd a "U" can be done at any stage of completion ofthe original Earthship. The first of the two methodsdoes not disrupt or require any alterat ions of theoriginal structure. You simply add another "U" 8 to
 41
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This connection between the old and new structurescan be finished and serve as an entry airlock orh~lIway connecting the two "U"s as in the followingdiagram. It can also be left open as in thephotograph opposite.
 42
 ~r:/ ..",:'",:' ".," ".:'..-.:.
 X../ ..
 0,1,:.:.·.~i' .. Ii.. .- .. .. ..
 NEW~ENTR V
 ( EXIAIR LOCK
 ST ING
 The secon d method of add ing on fa a completedEarthship is planned for in the original structure.During construction of the original Earthship a stubtire wall is left sticking out of the back of the last "U"where you plan your future addition. This stubserves as the connector for the new tires.
 ··STUB- IS LEfT :FOR FUTURE 'ADDITION
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EARTHSHIP IN TAOS. NEW MEXICOWITH A "u"ADDED ON
 4 3
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The stub can be bur ied dur ing the orig inalconstruction and ra-excevated when and if you doyour addition. The addition is laid out and built .asper Earthship Volume I. The procedure for tirepounding and excavation are identical to that of theori inal Earthship.
 NEW BEAMS MUSTREST ON EXISTINGWALL
 The vigas, trusses or roof beams for the new additionmust rest on the existing wall of the original building.This requires some planning ahead when youoriginally detail this wall. It must be set up just like atypical wall between two MU"S in the original building.See Earthship Volume I, P. It can be temporarilycapped with plywood and roofing paper or plasticand rigid insulation. It can even be buried. Yousimply have to remove this detailing to get to thebearing plate for the new beams.
 As the Earthship continues to evolve , there will bemore new details and more quest ions will arise.Future books will continue to respond to ourdevelopment and your requests.
 44
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2. MECHANICAL EVOLUTIONSAS THE EARTHSHIP ITSELF EVOLVES, SO ARE THE VARIOUSMECHANICAL SYSTEMS EVOLVING. JUST AS THE HUMAN BODY IS ARESULT OF THE VARIOUS SYSTEMS THAT SUPPORT IT- (CIRCULATORYSYSTEM, NERVOUS SYSTEM, RESPIRATORY SYSTEM,ETC.) SO MUST THEEARTHSHIP BE A PRODUCT OF THE SYSTEMS THAT SUPPORT IT. INVIEW OF THIS WE HAVE REALLY FOCUSED ON MA KING THEEARTHSHIP SYSTEMS BOTH UNDERSTANDABLE AND AVA ILABLE TOTHE COMMON EVERYDAY HUMAN AT NO EXPENSE TO THE PLANET.WE ARE SIMPL Y ADAPTING OUR NEEDS TO THE ALREADYEXISTING ACTIVITIES OF THE PLANET. WHY PIPE WATER LONGDISTANCES FROM A CENTRALIZED COMMUNITY WATER SYSTEM, ORUP FROM AN EXPE NSIVE WELL THAT NEEDS SIGNIFICANTELECTRICAL POWER , DEPLEATS AQUIFERS AND LOWERS THEWATER TABL E, WHEN WATER FALLS FREE FROM THE SKY? WHYHAVE A CORPORATE OR POLITICAL "MIDDLE MAN" BETWEEN US ANDOUR ENERGY NEEDS? OUR VESSEL MUST BE DESIGNED TO SAILWITH THE FORCES THAT EXIST BEYOND HUMAN CONTROL ANDEXPLOITATlON. THESE FORCES WILL BE THE "MENTORS" OF THEFUTURE.
 Graphics by Tom Drugan, Claire BlanchardPhotos by Pam Freund, Tom Woosly
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An understanding of mechanical systems for mo~t
 humans is limited to what is within reach of t~elr
 fingertips. It is understood that when you flip a switchon the wall, a light comes on. When you turn on thefaucet hot water comes out. When you pull thehandle'on the toilet , it flushes. Little thought is givento where the electricity comes from or what kind ofnuclear waste was produced to generate it. Howmany of us even know where the power plant is t~at
 supplies our power. Few people ever wonder whichwater table is depleted to bring them water and whatchemicals have been added to it. Where does thesewage go after it is flushed and which rivers andlakes are polluted by it?
 The condition of our planet tells us we must nowbegin to take responsibility for what happens~the reach of our fingertips. We must begin toreconsider the source of these utilities, our access tothem, and how we dispose of the waste produced.The mechanical systems of the Earthsh ip confron tthese issues directly . We call this direct living (seeAComing Of Wizards, chapter 5). Source , access anddestination are all contained .'ttl1hin. the Earthship ,within the reach of our ;ingertips. There is no mysteryinvolved in Earthsh ip electricity. There is nounknown source of water. There is no magical blackhole that sucks up all our sewage. Instead, we workin harmony with the earth to deal with these issues ·taking what it has to give us directly and giving backwhat it wants to receive. With this harmony ringing inour minds we evolve the Earthship mechanicalsystems.
 46
 INDOOR WATER CATCHWater falls from the sky. If your area has more than8" of total precipitation per year , your roof can catchenough water for domestic use. This is assumin gyou are using a dry toilet (solaror compost), low flowfaucet heads, and reusing your grey water for plants.In Earthsh ip Volume II we discussed the use ofholding tanks outs ide the Earthship for storage ofwater. We found this to work very well but we foundsomething bette r. The cost of making an indoorwater catch is less than the cost of buying anddelivering the 3000 gallon galvanized storage tankswe have used in the past . The roof can drain directlyinto this indoor reservoir now and avoi d theconsiderable expenses of pipes and funnels to getthe water from the roof to the outside reservoir .
 t-------lr..---'''''--- ROOF DRAINSDIRECTl Y INTOINDOO R RESERVOIR
 3000 GALL ONRE SEA VOIR
 There is also less chance for ice dams and snowblockage when using a direct roof drain. Standardcommercial roof drains available through SSA arerecommended.
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AN INDOOR WATER CATCH AT REACH NEAR TAOS , NEW MEXICO
 47
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The indoor water catch is both better and cheaper asit also dispenses with the need for unde rgroundfreeze proof piping from the outdoor reservoir to theinside of the dwelling. Another advant age is thepresence and sound of water in the dwelling as asmall water fall must be incorporated to keep thewater circulating thus keeping it fresh. The roof draincan direct the water to this waterfall so the waterfallbecomes the "source" of water for your reservoir.The only disadvantage is that some space isrequired in the building for the reservoir, usuallyabout S'·Oin diameter and S'·O"deep.
 DETAILS AND SPECIFICSAn easy indoor cistern is made by digging into theground, down S'·OM from floor level and building up3'·OM from floor level with a single can wall.
 CAN WAL L
 J' • o·
 FLOOR LEVEl
 PLASTER ---<--''>' '
 "In most cases the earth is stable enough to plasterwith a cement plaster (1 partcementto 3 parts sandplusengrneenng uters) right on the earth cliff of the hole thathas been dug out. It is best to apply about 4 scratchcoats so that you have a 1 1/2" to 2" thick sla b of
 48
 concrete forming the cistern . Remember that this is astructural situatio n and that the plaster is just atechnique for building up the structural slab. Theengineering fibers are a musi. This is not just aplaster job. After each coat , be sure to scratch it well.Then apply a 5th coat smooth trowe led using aswimmi ng pool tro wel (see Earthship Vol. I p. 177 lorscratcher and trowel). It is important to apply the finalsmooth coat in one application to avoid cold joints inthe final surface.
 If the earth is not stable enough to hold a good cliff,then a can wall must be taken all the way down to thebottom. This can wall must set on a small footingwith continuous rebar. The same 5 coat plaster job isthen applied to the can wall.
 CAN WALLS-l~;:t=:jF~::::::~~~l
 PL ASTER
 The shape of the ciste rn does not have to be aperfect circle but it should be slightly curved on allSides for structura l integrity and easy plastering withno seams or corners.
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ROOFIN G
 The crickets are made by framing with 2x4's andadding plywood to the roof surface creating a slopetoward the drain. The plywood is then roofed withthe same material as the rest of the roof.
 1lUJ
 ROOF PLAN
 1METAL LATH
 Metal lath should be applied to areas where the canwall of the cistern meets the tire wallar another canwall of the buildin
 BUILD UP
 PLASTERZ
 Whenever there is a change of materials or a coldjoint, metal lath is always applied lapping well ontoboth surfaces for plaster preparation . Plaster shouldbe built up on the outside of these areas (whereapplicable) to work against the force of the waterpushing out.
 The water is funneled into the cistern from the roofvia "crickets" on the roof. A cricket is a term used foradded planes on a roof surface to slope water in aspecific direct ion. This is very similar to the watermanagement on the ground surface around theoutside of the Earthship .
 49
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LATH AND PL ASTERSHIELD
 (2) 4- PLASTI CPIPES FOROVE RFLO W
 CAN WALLAR OUND CISTERN
 WAT~R
 ( 2) 4- PLASTIC PIPES
 When the reservoir is against the front face analternate overflow detail can take water out under thefront face framing.
 for color. The reservoir must have one 4" overf low forevery 6" inlet. The roof must have one 6" inlet forevery 1200 square feet of roof surface. The overflowcan be detailed as illustrated in the diagram below.
 I
 50
 We have not found any material that is as easy toapply and as economical as the Brai or Firestoneroofing (two dillerent brands 01 modified buurnen roofingmaterial] which we recommend in Earthship Volume II.This roofing comes with a mineral surface thatprotects it from the sun. It also comes without themineral surface. We call this naked Brai, Both typeshave to be painted as the chemicals in the roofingcan leach into the water. We recommend the nakedroofing as it is easier to melt together and easier topaint. We have found an acrylic roof paint thatprotects the roofing material from the elements andcreates a "drinkable" surface, preventing the roofingc~emicals from leaching through . This coating isbilled as a roofing material also and can be obtainedthrouqh Solar Survival Architecture. It is applied likepaint In three coats - a primer and two finish coats .Regular outdoor latex paint can be applied over this
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FIN E GRAVEL
 ROC KWATERFALL
 118M HAROWARE CLOTH
 POOL
 ,....---~ 6M pvc INLET
 ===..._---- ROOF DRA IN
 We have also evolved a sand filter In the bottom ofthe reservoir. This makes cleaning the filters (outlinedthis chapter page 52-54) not necessary as often. Thesand filter is detailed on the following page. Thesand filter takes up 2'·0" in the bottom of the reservoirso this requ ires a deeper excavation in order toachieve about 3000 gallons of water .
 The six inch inlet from the roof drain is covered with ascreen (118M hardware cloth) to hold in some fine gravelas a prel iminary filter to keep particles from flowinginto the reservoir . The inlet can then be placeddirectly over the waterfall so incoming ~ater is simplya waterfall into the reservoir . Sometimes a particlepool is incorporated to allow particles to settle and becaught before the water tumbles down the waterta ll.
 5 I
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The water in an interior reservoir must be circulatedmost of the time to keep it fresh. We accomplish thiswith a small D.C. pump hooked directly to a 60 wattsolar photo-voltaic panel. Thu s the water iscirculating automatically whenever the sun is out.This is independent of the house power. The D.C.pump requi res a 60 mesh Rusco filter to protect it.The following diagram schematically illustrates thiss stem.
 PV PANEL
 WATERFAL L
 D.C. PUMP
 l~-fti_ PATH OFCIRCULATING WATER
 We have incorporated this pump and filter into theWater Organize r Modu le (WOM) described in thefollowing pages.
 WATER ORGANIZER MODULE(W.O.M.)The indoor water catch also makes the location of themain 12 volt , D.C. pump for house water pressuremore flexible. This pump has to be within 15 '-0"horizontally of the reservoir and within 8'·0" verticallyof the bottom of the reservoir. This pump must be
 53
 installed with a bank of filters as illustrated in thediagrams on pages 43 and 44 of Earthship Volume II.We have found that finding parts for and assemblingthis pump and filter arrangement is not within thenormal procedures prov ided by loca l p.lumbers.Anything out of the ordinary is very expensive so weare now providing the pump-liIter arrangement readyto install . We present the Water Organizer Module(WOM).
 The above WOM is for an outside reservoir. Whenthe indoor ciste rn is used , the waterfall pump isincluded as in the photo on the following page.
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This unit screws on your wall. Your plumber simplyhooks into familiar fitting on the right side of thispanel (see photo) . The panel comes with or withoutthe water fall pump, thus there is a W.O.M.
 54
 for outdoor and for indoor water catches. Thefollowing diagram is the ideal installation of thispanel with an indoor reservoir and water fall.
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ROOF DRAIN
 55
 This unit will provide on demand water pressurewithout a pressure tank. However, a pressure tank ofany size will prolong the life of the pump . Thepressure tank builds up pressurized water and storesit so the pump doesn't have to come on every timethe faucet is turned on. A small pressure tank (3gallons) comes with the WOM for this purpose. Alarge conventional pressure tank (60-80 ga llons)provides pressure for more faucets on at once. Thislarge tank costs about $400 and about $200 forinstallation . In cases of a t ight bUdget this moreexpensive pressure tank can be added later. TheWOM is already set up for it. The tank can be remotefrom the WOM but should be nearby to avo idpressure "quirks" in the system.
 The clear plastic hose going from the water organizermodule to the bottom of the reservoir has a 60 meshfilter on the end of it. This hose and filter comes withthe water organizer module. If a sand filter is usedthis hose and filter are placed down the plast icfeeder pipe of the sand filter (see page 49).
 The following diagrams illustrate filter cleaning andoperation of the water organizer module. The Ruscosediment filters do not require replacement , justcleaning. The same is true for the Katadyn drinkingfilter.
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SYMBOL~fORYALVE LW
 DRINKINGWATER TAP
 87
 HOUSES UPPLY
 56
 PRESSURETANK
 FILTER LAYOUT DIAGRAMTO WATERfALL
 PLANTEROR WASTE
 fROM INTAKESCREEN INCISTERN
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fUNCT ION " 1 VALVE 2 VALVE 3 VALVE 4 VALVE 5 VALVE 6 VALVE 7 VALVE 8 VALVE NOTES
 NORMAL CLOSED CLOSED OPEN OPEN CLOSED CLOSEO OPEN OPEN Closi ng valve 3 .......hilE' pumpis plU99E'dOPERATION in ca n r esutt in dam agE'to pump. Pump
 sho uld bt>unplugged for all functi onsot her than normal cpee-aticn
 SLOW DOWN OPE N OPEN CLOSED OPEN CLOSEO CLOSED OPEN OPE N V..lve sequence 3,1 ,2, rever-se forf1LTERA f- normal operation .
 MANUAL CLOSED OPEN OPEN OPEN CLOSED CLOSED OPEN OPEN After 0pE'ning va lve 2 open filte r bodyCLEANING just ",naugh to admit air anddrainfIl TER A filtE'r. Then r emove dr ainline and filter
 body and clean with soft br ush.
 PRESSUR E OPEN CLOSED OPEN OPEN CLOSED CLOSED OPEN OPEN "Crack" inlet lint> at pump port. OpenPRIMING,.. v alv e- I just encuqh to purge air, when
 air is E'x pt'l1l'd, clOSE'valv e 1 and r e-ttqht en inlet line.
 SLOWDOW N CLOS ED CLOSED OPEN OPEN OPEN CLOSED OPEN OPE N Open v alv e qUlckly I close s low llJ.f iLTERS "
 MANUAL CLOSED CLOSED OPEN CLOSED OPEN CLOSED CLOSED Cl OSED Valve seqcenee 4, 7,8,5 . Clean sameCLEANING as filtt>r A.then r'ever se sequence .fi LTER S
 SLOWDOW N CLOSED CLOSED OPEN OPEN CLOSED OPEN OPEN OPEN Open v alv e quiekl q , clos e s lowly .fILTERC "
 MANUAL CLOS ED CLOSED OPEN CLOSEO CLOSED OPEN CLOSED Cl OSEO Valve sequence 4,7,8,6 . Clean sameCLEANING as filterA then reverse sequence .f iLTERCCLEANING CLOS ED CLOSE D OPEN CLOSED CLOSED OPE N CLOSED ClOSED Open filter body just enough to admit
 f iLTER 0 air and let excess water drain through
 KATADYNfilter C. Remov e filter bod", and clean .Clean ceramic candle as p{>rkatildyn'nstructicns
 " SLOWING DOWN fiLTERS ANDPRESSURE PRIMING REQUIRES ADEQUATE WATERIN PRESSUR ETANK.
 57
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GENERAl NOTES ON WATER SYSTEM1. The pump ports are plastic . Use care whentightening connectors to the ports. Finger tight shoul dbe sufficient.2. The Shurflo pump has an internal pressure switchset to turn on the pump at 25 PSI and shut it off at 45PSI.3. The pump will not be able to prime itself if:A- The water level in the cistern is more than 8 feetbelow the pump. B- There is no outlet open on theoutlet side of the system. C- There is even a minuteleak in the inlet side of the system .4. Clogging at the screen at the end of the cisternintake line or of filter A can quickly damage pump.Always watch that filter A is clean and always inspectand clean the intake screen when filter A is cleaned.Be espec ially vigilant if cistern water is dirty . If pumpbecomes noisy unplug it and inspect screen and filterimmed iately .5. 00 not use hose for Katadyn wat er line sincepressure stored in the inflated hose could rupture theceramic filter element if the pressure were suddenlyreduced on the inlet side of the filter.6. There is a 15 amp fuse in the receptacle box toprotect the pump. If pump does not energize whenplugged in shut off circuit breaker and inspect thisfuse.7. The air cushion of the pressure tank should be precharged to approximately 2 p.s.i, less than the cut-inpressure of the pump which is 25 p.s.I. Thereforeprecharge the tank to 23 p.s.i,8. If you have begun collecting water from your roofb~fore It has been sealed (especially with a brai roof). youWill have acummulated some foul looking andsmelling construction water. This bad water canleave a permanent odor and taste in your filters .
 5 8
 Therefore, when the water system is first put into useit is recommended that the cistern be emptied andcleaned, and then refilled with clean water . If this isnot possible then temporarily remove the insidecandle of the Katadyn filter for the first 3 - 4 weeks.This will prevent it from picking up any taste or odorthat may hav e accumulated in the tank dur ingconst ruction.
 INDOOR CONTAINED GREYWATER ABSORBING TANKEarly grey wate r systems simply split the grey waterfrom the black water and took it outside to variousplanters . We have also taken the grey water fromindividual plumbing fixtur es and piped it to specificindoo r planters as outline d in Earthship Volume IIp.p. 53-55 . With the inc reas ed need for foodproduction in an Earthshi p we have started providingmore than just token planters. Another considerationis that health offic ials as a rule are gener ally notgoing to approv e of any grey water going outside thedwelling on the surface of the ground no matter howwell kept the planter is. The point they make is that ifsomeone has a disease like hep at it is, takes ashower and the shower water run s outs ide, aneighbor child could play in it and be exposed tohepatitis. We must deal with grey water totally insidea closed system - nothing leaves the dwelling. This,plus the tact that more space is needed for foodproduction , has led us to create an indoor containedgreyw ater absorbing tank that can support a virtualjungle. We are now ded icat ing major amounts ofspace to grey water absorption and food productio n.The floor plans fo llow ing illustrate the size andintegrated use of the contained "jungle" tank .
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INTERIOR JUNGLE AT THE OFFICE OF SOLAR SURVIVA L ARCHITECTURE, TA OS, NEW MEX ICO
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We are digging down in the jungle space and lin.ingjtwith a (llbbe r membrana. We basically roof it withthe Brai, Firestone , or EPDM roofing . It is nowactually an indoor tank. We then distribute the greywater from a 4M pertorated pipe manifold throughgravel on the bottom of this tank. Over the gravel wehave a foot of top soil. Between the top soil and thegravel we have a layer of aluminu m screen toprevent dirt from reaching into the gravel. Fine (1/4")gravel placed between the soil and the base gravelwill accomplish the same thing as the aluminumscreen.
 The water actually passes through the gravel for theentire length of the tank gett ing cleaned and t:lteredas it goes. It then collects in a well at the oppositeend of the tank where a second collection 4M
 manifold pipe is placed (see diagram on the lollowingpage).
 6 1
 The photograph below in a grey water absorbingtank under construction
 A stand pipe comes up from the collection manifoldto accomodate a plastic hose going to a D.C. pump(thesame pumpusedin theWOM) . This pump facilitatesreuse of the now treated water on the surtace of thejungle tank or outside. The tank is sized with enoughvolume and planti ng that surface wate ring is aconvenience not a necessity.
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When this system is used in conjunction with a drytoilet (see Chapter 4) no waste water leaves thebulldln. Nothin is absor bed into the earth .
 SOLA R DRYTOILE T
 63
 Everything is contained and used within the buildingto produce food and flora. The following diagramillustrates the basic conce t in Ian.
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The basic objective of health officials is to cmu..ain..all~. This conta ined qrey-water -absorbinq jungle accomp lishes that with an already provenmethod of processing· the wetlands approach . Thiscontained grey water absorbing tank is simila r towetlands systems which have been usedsuccessfully to treat and absorb black and grey wateroutside. In our application there is no black waterand the entire system is contained inside. Thefact that we are not including toileUblack water makesit basically a much less serious~ wetlandssystem . Nothing is admitte d to the surround ingenvironment. The jungle (via thelankbelow) takes it all.The plant roots reach down and absorb the moisturethat is distributed throughout the gravel. The welland stand pipe provides access to treated wate r foroutside or inside use. If you live in an arid climateand will need a lot of outside water, the depth of yourtank can be shallow 2'·4M
 • If you live in a wet climateand won't need much outside water . the tank can bedeepe r to store more water . The shallow tanks willactually function better to filter and clean the waterthan the deeper tanks. A plastic can with gravel onthe bottom and a removable screen provid es apreliminary filter (see diagramopposite) for partic les andfood chunks in the water. The lid of this conta inermust be sealed with silicone to avoid odor. The lid isremoved (usually every 2 months) for cleaning and mustbe re-siliconed when it is replaced.
 This green (jungle) space can be sized accord ing tovolume of water usage , number of peop le, andfixtures . Originally we planned to isolate it with doorsclosing it off from the rest of the dwelling. We called ita "walk in septic tan k". However . people began
 asking if they could put a couch and 1. V. in the jungleroom. One thing ted to another and now we presentthe jungle room as study . living area or even abedroom. We are basically integrating it into theentire dwelling.. People do not want to be separatefrom "the jungle" . They want to live with the plants.The average exchange is healthy for both peopleand plants and the c0ntainmeot of grey water isachieved.
 Description of elements in the following diagram:
 1. Grey water from sinks, tubs. shower. andwasher .
 2. Grease trap filters out particles.
 3. 4" deep fine aggregate.
 4. Distribut ion manifo ld.
 5. 16M deep medium aggregate .
 6. 2" - 4" large aggregate.
 7. 12" topso il.
 8 Roots and gravel filter to purify water.
 9. Well.
 10. Intake manifold with filter.
 11. D.C. pump.
 12. Faucet dispenses filtered water .
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SCHEMATIC SECTION OF THE GREY WATER TANK.
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GREY WATER ABSORBING TANK AND CISTERN UNDER CONSTRUCTION
 66
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POWE R ORGANIZER MODULE(P.O.M.)The electrical discuss ions in Earthsh ip Volume II (pp3-23) lead us to the diagrams of a power organ izeron page 23 of that Volume . This module is equippedwith conve ntional electrical circuit breaker boxes thatany local electrician is accustomed to. The object ivehere being to allow the house to be wired~coov entionally SO that loca l electr icians would nothave to deal with solar power . This concept (explainedin depth in VolumeII pp 11-12) has been successfu l. ThePower Organizer Modu le itself has come a long wayand is now ava ilab le through Solar Survi valArchitectur e. We have options on inverters (TraceorPtrotccomm} and our new module can now beexpanded up to 16 panels before adding anotherwhore module .
 This unit is simply secured onto a wall with thebatteries be low and panels above . We nowrecommend that batter ies be sunken into the floor formore protection and to provide flat floor space in frontof the circuit panels and disconnects at the P.O.M. toconform to code. The battery box should be detailedas a "vault" with a 3 hour fire rating and shou ld havea high and low vent to sweep battery gases out.
 67
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THE P.O.M.
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The basic P.O.M. was set up with eight 51 watt solarpanels and ten 6 volt batteries. Two auxiliary panelscould be added to that system for a total of tenpanels . Two more panels could be added as atrickle charge independent of the P.O.M. disconnectsand fuses. This basic unit has proven itself toprovide ample power for a small household of 2 or 3people. For slightly larger Earthships (2 bedroom, 4people) we have now developed an oversized POMthat will accommodate a larger load. This new unitwill house a Trace 2500 inverter and have thecapability to expand the system to 16 panels and 14batteries. This new POM will allow the owner/builderto install the basic photovoltaic system (8 panels, 10batteries) during construction. At a later date, if morepower is required or if an additional "U" is added (oranother family member is added) the system can beexpanded without any add it iona l cost formodi fications other than the cost of panels andbatter ies. This expandab le system will simplifywiring and reduce costs in larger Earthships. This isstill a modular concept. The modules themselves arenow capable of handling more power. A very largeEarthship would still use a series of these simplepower modules to avoid the costly, custom designed,hard to understand and maintain systems of the past.
 The P.O.M.'s are developed and manufactured bySolar Survival Architecture and are up to the latestcode and made with all UL approved components.The following page illustrates the complete hook upof this system. It is our objective to make the systemeasy enough for you or your builder to install thesolar power and any typical electrician to wire thehouse abso lutely conventionally . We stillrecommend keeping lights on D.C. power and outlets
 70
 on A.C. power as described in .E.ar::t.b..s.b~.
 This wiring can be achieved within the realms ofconventional code (see Earthship Volume IIpp22-23) .
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PHOTOVOLTAIC PANELS
 PANEL HOOKUPCONDUIT FOR P.V.
 VENT FOR BArrenr BOX
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DIRECT VENT BACK UP HEATERThe ventress gas heaters discussed in EarthshipVolume II, pp. 5 and 24 have proven very satisfactoryin terms of a little back up heat during cloudy times inwinter. Vent less heaters, however, are prohibited insome states and an alternative has becomenecessary . We have found a gas heater that ventsthrough a wall up to 15" thick . Double aluminum canwalls with 4" of rigid urethane in the middle are only14 ~ thick ; they usually occur in the east and westends of the dwellin
 These are good places to install direct vent back upheaters . We have also used them under the frontface windows.
 DIRECT VENTHEATER THROUG HEAST OR WESTCAN WALL
 HEATER--- ..
 FRON T FA CE
 DIRECT VENTHEATER INFRONT FACE
 HEATER r"
 . _ _ .J
 These heat ers are availa ble through SSA
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A direct vent heater through the front face tire wallshown above.
 INSTANT "FIRED MUD"FIRE PLACENow that Earthships are being built all over thecountry, the adobe fireplaces descr ibed in EarthshipVolume II are proving to be difficult to build in placeswhere adobes are not availab le. Shipping them ispossible but expensive and time consuming becauseof the weight. We have therefore developed aninstant fired mud fireplace . SSA provides a birdcage type skeleton in a kit. It is simply a bunch of3/8- rebar bent to fit together in a code firep laceconfiguration.
 7 3
 This bird cage oven is held together with baling wireand covered with metal lath . The lath is alsoattached with baling wire. This cage is set where youwant the fire place with a 28- x 28- skylight type boxin the roof for the flue to go through. This roof box islike the one described in Earthship Volume II, p. 108.
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FIREPLACE WITH PRELIMINARY COATS OF MUD. FIREPLACE WITH FINISH COAT OF MUD.
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12" diameter galvanized stove or furnace pipe is thenplaced over the top neck of the cage. The neck isdesigned for this purpose. The stove pipe is run allthe way through the roof and wrapped with metallath. The lath around the furnace pipe is held on withbaling wire. The damper is installed as per~~, pp. 115-117. Now you simply plaster thisunit with the same mud from your site that you areusing on the walls. You plaster both oven and stackand scratch the finish with a scratcher. Then youbuild a fire! The fire dries and "fires" the mud. Thisprocess is repeated over and over again until youhave 5" thick of mud on the stack and 8" of mud onthe oven. Then you apply a finish coat of mud as perEanhship Volume II p. 178. Do not fire this coat, let itdry like your walls. A 4" combustion air duet must beadded as in Earthship Volume II, page 120.
 Your plaster job goes up to the ceiling. You shouldtemporarily fill the gap around the roof box withfiberglass insulat ion for protection during the firingprocess. After a 5" thickness of fired mud is achievedto the ceiling. remove the fiberglass insulation and fillthe void with pumice-concrete mix, mud or concrete.You must have 8" of masonry around the metal fluefor code acceptance. This requires a wider (28")truss placement where fireplaces occur. The pumiceor mud fill goes to the top of the 2x12 roof openingbox and then slopes up to the 12" metal flue. Brairoofing can now be applied up and over the box andup the slope of the pumice or mud fill. Stop the Braiabout 1" from the flue and caulk the gap with silicone.
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r-r-r-r-~4'PLASTER
 ~METALLATH
 '\,\
 $33 .1galplus treight
 $335. plus freigh
 $175.
 $135. plus freight
 $165. plus freight
 small $395. plus treightlarge $504. plus treight
 Water Organizer Module (WOM) $1000. plus freightwi water fall pump $1200. plus treight
 Brai or Firestone roofingcheck with local roofing dealer.
 Directvent heater
 Acrylic roofcoating
 Roof drain
 EQUIPMENT IN TH IS CHAPTER •AVAILABLE FROM SOLAR SURVIVA l!SALES
 Water fall pump
 60 wattpanel forwater fall
 Fire Place Kit
 Pump, hose bib from jungle tank $165.
 Power Organizer Module (Pa M) $1980. plus freight
 EPDM tank liner· check your local roofing dealer
 Prices subject to change after the printing of thisbook.
 ~ 12' DIAMETERSTOVE PIPE
 ..'" 8" MUD PLASTER
 -
 An alternative detail IS to wrapthe flueabovethe roofwith lath and plaster with several coats achieving a5" thickness. Thisresults in an adobetypechimney.
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THE BENNSTROM EARTH SHIP AT R.EAC.H. TAOS, NEW MEXICO
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LA W AS IT RELA TES TO TIMEWHEN MURDER BECOMES LEGAL
 MURDER IS ILLEGAL· WITHIN A CERTAIN TIME FRAME IF SOMEONE PUTS A GUNTO YOUR HEAD AND PULLS THE TRIGGER , YOU ARE DEAD INS TI,NTL Y. THAT ISILLEGAL IF SOMEONE POISONS YOU WITH A FAST ACTING POISON AND YOU DIEINSTANTL Y, THAT IS MURDER. IF SOMEONE POISONS YOU WITH A SLOW ACTINGPOISON AND YOU DIE WITHIN A WEEK, THA T IS STILL MURDER. IF SOMEONEPOISONS YOU WITH A POISON THAT ACTS VERY SLOWL Y AND YOU DIE IN ONEMONTH , THAT IS STILL MURDER . THERE HAVE BEEN CASES OF SOMEONEPOISONING THEIR SPOUSE WITH LEAD OVER A PERIOD OF A YEAR OR MORE THESEPEOPLE WERE ALSO CONVICTED OF MURDER. WHAT ABOUT POISON OVER FIVEYEARS? IS THAT MURDER? WHAT ABOUT POISON OVER TEN YEARS? IS THATMURDER? WHAT ABOUT TWENTY YEARS? WE ARE ALL PARTICIPATING IN A TOXICLIFE STYLE THAT IS BASICALLY KILLING OTHER IFUTURE) HUMANS OVER A PERIOD OFTIME. STRANGELY ENOUGH , AT SOME POINT IN OUR WORLD , TIME ALLOWSMURDER . IF YOU CONSCIOUSLY PARTICIPATED IN ONE OF THE ABOVE (SHORT TIMEFRAME) MURDERS, YOU WOULD BE CONVICTED AS A PARTICIPANT IN MURDER . YETWE ARE ALL PARTICIPATING IN LONG TIME FRAME MURDERS EVERY DAY. WE ALLUSE , BURN, PURCHASE AND DISCARD TOXIC MA TERIALS, SYSTEMS ANDPRODUCTS. TIME SIMPLY PROVIDES A DISTANCE SO...
 WE DON'THAVE TO SEE THE VICTIMS FALL.
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IPAIn TWO,\:sW COMPONIEN"" CO~CIE~7S
 RESEARCH BUILDING AT SSA HEADQUARTERS
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THERMAL MASS REFRIGERATOR AT REAC.H, TAOS, NEW MEXICO.
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3. THERMAL MASS REFRIGERATORTHE EARTHSHIP IS DESIGNED FOR MINIMAL ELECTRIC USE SO THAT THESOLAR ELECTRIC SYSTEM CAN BE AS INEXPENSIVE AND LOW TECH ASPOSSIBLE. A "DESIGNED DOWN" ELECTRIC SYSTEM IS DISCUSSED INEARTHSHIP VOLUME II PP. 9-22. PURSUANT TO THAT DISCUSSiON WEHAVE OBSERVED THAT THE SINGLE MAJOR DRAW OF ELECTRICITY INEARTHSHIPS HAS BEEN THE D.C. REFRIGERATORS. THEY WORK GREATBUT MONO POLIZE 2 TO 4 PHOTO-VOLTA IC PANELS YEAR ROUNDDEPENDING ON THE SIZE OF THE REFRIGERATOR. WE OBSERVED THATTHE MOST CRITICAL TIME FOR THIS CONSTANT DRAW OF ELECTRICITY ISTHE WINTER WHEN DAYS ARE SHORT AND SUN LIGHT is AT A MINiMUM.THIS is ALSO THE TIME WHEN LIGHTS ARE USED MORE OFTEN DUE TOEARLIER DARKNESS. HERE IN THE WINTER WE SEE THE 1EASI AMOUNTOF SOLAR POWER COMING IN AND THE M.QSI DAILY DEMAND. DURINGTHIS "WEAK" OR VULNERABLE TIME (FOR A P.V SYSTEM) WE HAVE TWOCHOICES:
 1. BEEF UP THE SYSTEM JUST TO MAKE IT THROUGH THIS TIME
 2. REDUCE THE USAGE DURING THIS TIME SOMEHOW.
 CAN THE NATUR E OF THE EARTHS HIP AND THE PHILOSOPHY OFALIGNING WITH NATURAL PHENOMENON AGAIN COME TO OUR RESCUE?YES, WE PRESENT THE "THERMAL MASS REFRIGERATOR".
 Graphics by Tom Drugan, Claire BlanchardPhotos by Chris Simpson
 8 I
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Imagine you are from another galaxy and you areobserving habits and activities of the human beingson Earth. Observation would reveal that thesecreatures build "boxes" to live in that shield themfrom the natural elements of the planet.
 One such natural element is the sun around whichthe planet orbits. This sun is a natural source of heatand energy. The boxes shield and separate thehumans fro m this heat. Then the humansmanufacture their own heat inside the box usingfuels extracted from the planet itself. They turn theirback on natural, "free" heat and make their own heatat reat ex ense to both them and the lanet.
 This in itself seems ridicu lous , however closerobservation reveals an even greater blindness inthese humans. They heat the big box withmanufactured warmth when natural warmth isavailable. Then inside the big heated box they build
 8 2
 anot her little box and they use the samemanufactured energy to make that box cold whencold is often naturally available just outside theheated box.
 The way this looks from a distant view is quiteabsurd. The existing environment is COLD but with asource of HEAT "in the sky". The initial box wantsHEAT but ignores this source of HEAT from the skyand uses a manufactured and transported form of thesame type of energy. Then inside the initial box theydo the same thing again . The little box wants to beCOLD but ignores the COLD just a few feet away anduses the same manufactured energy to make COLD.
 Maybe the problem is that humans can't get farenough away from themselves to see the obvious.
 This chapter will pursue the obvious.
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THE NIGHT COOLER CONCEPTA simple example of the night coole r existed (andexists] in old buildings where single pane glass andthick walls created a deep window seat where foodcould be cooled sim ply by placi ng it on the windowsill and closing off the warmth of the room with ablanket or panel of som e t pe.
 ..... COC;;/ O UT SI DE
 ~
 ~ saurr an ro~:: ::::~ SP ACE FR OM WARMTH OF -!'100 M
 This was most effective on the north side of thebuildin g (in the northern hemisphere) where I.here is nosolar gain on the window. If we take this conceptwhich has been used out of neces sity by many (wnccould not anord refrigeration) and att ach it to the alreadyexplo red concept of thermal mass and thetemperature rete ntio n qua litie s thereof , we can h~ve
 a modern refrigerator that in many areas requireshalf the energy from ou tside sources thatconventional concept refrigerators do.
 We are admitting the cold from the roof (ascoldair isheavier andfallsdown)and storing it in mass much the
 We have a little box inside a big box: both of whichget what they need in terms of temperature from the"phenomenon at nand" rather than a power plant.
 In many areas this concept would work as ~hown byopening to the night temperatures and clcsinq to theday temperatures. The night temperature IS allowedinto the mass lined and insulated refrigerator space.This space is closed off during the day time and themass enables it to retain the cold night temperaturethrough the day. The process starts all over again byadmitting the cold air again in the evening.
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The range of use of this concept can be expanded byattaching a small DC cooling unit, run by P.V. panels.This cooling unit is similar to the one the Sun IrostD.C. refrigerator (discussed in Volume II, p. Ban d 25)uses. The cooling unit runs quite often in thesummer when there is plenty of sun to power it, butnot at all in the winter when there is limited sun.Thus we have eliminated the use of electricity forrefri eration in the winter.
 84
 The refrigerated space which is in the center of themass, surrounded by intense insu lation, will renderthe summer use as efficient as possible by storingthe cold air produced by solar electricity . When youopen your refrigerator door and the cold air escapes,the mass quickly cools the space back down after thedoor is closed. The mass helps the D.C. cooling unitto work less otten.
 AVERAGE ANNUAL MINI""J M'M NTEA TEMPERATURE
 ZONE A .40° to·5O"
 ZONE B .30" 10·400
 ZONE C ·20· 10·30·
 ZONE D -10° to .20°
 ZONE E OOto· l00
 ZONE F 10' 10O·
 ZONEG 20"1010"
 ZONE H 30" 1020"
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Even in areas where there is no winter freezing, thethermal mass of the night cooler helps hold the coldthus reducing the energy required for maintainingrefrigeration. Standard refrigerators have onlyinsulation. The night cooler has mass a.o..Q. insulation.In some areas this unit could be used without anyauxiliary cooling unit. Any place that has freezingtemperatures at night 90% of the time can have freerefri eration, In over half of the lobe this conce t
 AREA OF USE WITH D.C.REFRIGERATION UNIT INUSE HALF OF THE YEAR -;/~--
 AREA OF USE WITH D.C.REFRIGERATION UNIT INUSE ALL YEAR ---~\
 8 5
 could suffice without auxiliary power 50% of the time.This reduces the usage of power (solar orother), takesthe winter strain off of P.V. power systems and ingenera l puts us a step close r to non freonrefrigeration. By reducing the energy demand onrefrigeration systems on over 50% of the globe wehave made the job of refrigeration easier. Now aswe struggle toward non freon refrigeration . we atleast have a smaller task.
 AREA OF USE WITH NOD.C. REFRIGER ATION UNIT
 EOUATOR
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l!f~~~:tt:~l~_----- INSULATED GR AVITYOPERATED SKY LIGHT
 ~[[~~1f=:j=:j==m~==::=~-- 4~ RIGID INSULATION
 HIr--=~---- ~x~~~ lg; ~~~7~g
 REMOVABLE INSULATED DAMPER(CLOSED WHEN USING D.C. ELE CTRI CCOO LING UNIT - OPE N WHEN USINGNATURAL COLO AIR)
 6" INSULATED DOOR
 8" CONCRETE MASS
 4" SUPPORT BLOCK ING
 SECTION
 86
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The entire unit is surrounded by mass and insulation.The door is weatherstripped and is filled with 4" rigidurethane insulation. The duct to the roof is alsoinsulated with 4" rigid urethane. The duct must be aswide as the space to be cooled plus the width of themass. The higher the ceiling the farther the air has totravel. thus lower ceilinos are better.
 , ,INSULATEDDUCT
 I CEILINGV, ,, ,
 INSULATED: :, , DUCT 1- "
 CElUNGi"'n'" , ,, , , ,
 [] [],~GDOD BAD~
 The duet has a standard (bul solid insulated] Earthsrupgravity skylight (as detattec in Volume II) above. Aninsulated slide out damper is used to close the ductoff from the cooled space during times when cool airis not coming in and you are trying to contain whatyou already have. This damper is also used whenthe D.C. refrigeration unit is the source of cool air asyou are also trying to contain this cool air. In sectionthe unit is a freezer space on top with a coolingspace on the bottom . The cooling space can beabout 2'-0" tall while the freezer space is about 12"tall. This 12" is important as this dimension isnecessary to accommodate the cooling coils of theD.C. cooling unit. A 5" mass divider between the
 87
 refrigerator and freezer is made at sheet metal andfilled with aluminum cans of cheap beer.
 The unit must be placed out of the winter sun angle.
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SECTION
 AIRDUCT
 TOOUTSIDE
 ~
 Now for an added benefit this "through air" duet candouble as a fresh air duct for a nearby fireplace. It issucked out through the fireplace chimney providingcombustion air for the fireplace which stops it fromsucking air through cracks around doors andwindows. Whenever you burn a fire, you are coolingour refri erator and starin cold for the next da .
 SECTION
 This means deeper into the "U" module. It is verymassive, so to place it against or slightly recessed ina mass or cliff wall is a good idea.
 We have observed that the incoming cold night airfills up the space and won't come in as much whenthere is no place for it to go. This allows cooling butnever ets as cold as the outside.
 When there is a duct coming out the bottom to theoutside, the cold air is pulled all the way through theunit and creates a consta nt flow of fresh cold air.This achieves temperatures as cold as the outside.
 8 8
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SPECIFICSVari ous experiments with concrete and water the rmalmass have rovided statistics for the fol1owin fa h.
 The resu lts show that concrete gets colde r faster butwater holds the cold lor a longer time. This meansthat a comb ination of concrete mass to get coldquickly and water mass to see you through a longerperiod of time is the best approach to building themass for your ~ ni ght cooler". We leave "pockets" inthe 8" thick concrete mass walls to accommodatewater (or cheapbeerin akJminum cans)for the liquid mass .You want at least 70% of the mass to be liquid.
 SECTION
 The unit in plan is rough ly a 2'·0 " x 2'-0" spacesurrounded by 8" of thermal mass . The mass {atteast70% water) is surrounded by 4" of rigid urethaneinsulatio n.
 90
 CONCRETE
 WATER
 ------3
 TIME
 60
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W.!l:l..1.!...fF~~~;':;;*91-""':l.:..C~:-tt:--- 8ft
 SOLID MASSI REINFORCED CON CRETE
 I '·~Cl+J--- 6ft INSULA TED DOORFACED WITH SHEET METAL
 )d~ F.=-2~r-- 4~ AIR DUCT AND DRAIN
 2 X 12 OR STUCCO FACI NG
 PLAN
 9 I
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The DC refrigeration unit. shown oppos ite. or thenight air has the capacity to freeze the upper [treezer]part of the unit. The freezer mass is connected to therefrigerator mass and consequently conducts thecold temperature into the lower compartment . thuscooling (nOI freezing) that area. The mass bufferbetween the two compartments also aids incontainin g the freez ing temperatures while~ cold temperatures. Thus we have amass refrigerator with a freezer powere d both bynight temperatures and by the sun. We have takenanother appliance and cut its power demand downthus allowing the home power system to be smaller,simpler, and less expensive.
 Detailed construction drawings of the thermal massnight cooler are available from SSA. The D.C.refrigeration unit can also be purchase d throughSSA. These together are cheaper than the SunfrostD.C. refrigerator and result in a significan tly lowerhousehold electrical requirement.
 Construct ion draw ings for the thermal mass nightcooler 5100.00
 D.C. refrigeration unit. 5600.00
 2
 Prices subject to change after the printing of thisbook.
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4. THE SOLAR TOILETTHE CONTINUED PRACTICE OF MIXING WATER WITH HUMAN EXCREMENTIS A WASTE OF WATER , A HAZARD TO THE ENVIRONMENT IN WHICH IT ISDUMPED, AND GENERALLY AN ENLARGEMENT OF THE PROBLEM . THEBEAUTIFUL TOWN OF TAOS, NEW MEXICO HAS A SEWAGE TREATMENTPLANT THAT CAN'T HANDLE ITS "LOAD" SO THEY ARE HAULING SLUDGE TOTHE DESERT IN TANK TRUCKS AND PLOWING IT UNDER. FECAL MATTERWAS FOUND IN THE DRINKING WATER OF A PUBLIC SCHOOL IN THE CITYOF ALBUQUERQUE, NEW MEXICO. NEEDED GROWTH IN MANY URBANAREAS IS LIMITED BECAUSE OF LACK OF ADEQUATE SEWAGE FACILITIES.WITH RESPECT TO ENERGY , HEALTH AND THE ENVIRONMENT , WE NEEDTO QUIT MIXING OUR SHIT WITH WATER AND ALCHEMIZE IT INTOANOTHER FORM. WE NEED TO DO THIS ON A LARGE SCALE NOW. IN ANEFFORT TO EVOLVE A VIABLE END TO BLACK WATER IN BOTH URBAN ANDRURAL AREAS , WE HAVE USED AND LIVED WITH VARIOUS COMPOSTTOILETS FOR ALMOST TWENTY YEARS . IN THE FIRST PART OF THISCHAPTER, WE WOULD LIKE TO PROVIDE AN UPDATE ON THERECOMMENDATIONS WE PRESENTED IN EARTHSHIP VOLUME II ABOUTTHESE COMPOST TOILETS. THEN WE WOULD LIKE TO INTRODUCE ARADICAL NEW CONTRIBUTION TOWARD SOLVING THE PROBLEMS OFBLACK WATER. AS WE LISTEN TOTHE EARTH, OUR OWN NEEDS AND THEVARIOUS ENVIRONMENTAL AUTHORITIES , AND TRY TO SATISFY ALL, WEINTRODUCE - THE SOLAR TOILET.
 Graphics by Tom DruganPhotographs by Peter Koishorn I Tom Woas!y
 9 3
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UPDATE ON COMPOST TOILETSThe REACH project has given us the opportunity tolive with both non-electric compost toilets made bySunMar - the~ (formerly WCM-NElcomposterused in conjunctio n with Sealand 91Q Traveler lowflush toilet and the toilet/composter in one unit, the~ {Iormerly Sonmar-NE}. Of the two , the mostsensible and least expens ive in terms of cost andinstallation is the SunMar Excel-NE.
 The SunMar Excel-NE uses no water or electricity forcompo sting. T~ere is a small DC fan ($50) that is amust or it will stink . The fan uses a small amoun t ofelectricity (less than an elhcienllighl bulb) and must be onall the time. It would be good to have a spare fan onhand as they are quite delicate and an~part of the urnt. We once had a chipmunk crawldo:,",n the vent stack and get caught in the fan. Bothchipmunk and fan were damag ed beyond rep air .Another .time a.fan just burned out. The unit beginsto smell Immediately after the fan quits working .
 The unit m.u..s1 be used properly. We have found thatalmost any kind of composting "enhance rs" will worksuch as sawdust, peat moss , vegetable scraps , orleaves . Some form of compost ing aid must be addeddaily (like feeding a rabbit) and the unit must be tumbledafter every use . The worst misuse of this unit wehave seen is that some people do not understand the~b~~~~~mbling" process which is really how and why
 Every three weeks (assuming regUlar use) the tum ble rmust be turned backwards for about two revolutionsThis unload s some of the contents from the tumble~
 94
 into a tray in the bottom of the unit. This tray is a veryimporta nt part of the process of gett ing the materialdried out and harmless enough to put on the ground.The tumbler simply holds the contents separate fromthis tray and mixes it up as new content s are added.The material begins to break down here but nevergets a chance to really dry out. The cont ents thathav .e be en back-tumble d into the tray are leftundisturbed for about three weeks.
 After three weeks (assuming no newcontents areallowedtofall into the tray) the material in the tray is very drycompost that can be put rig ht on top of the groundoutside. The only real problem with this unit is that ifthe a~ove tasks of addi ng compos ting additives,tumblmg and back tumbling are not exec utedprope rly; the material that is dumped onto the groundoutside is "rich" and unacceptable for surface use.This means it would have to be buried andautho rities ca n't count on peopl e dealing with thisproblem adequat ely on a regular bas is. Since thereis this potent ia l, these units are not being accepted inany area that is, or has the chance of being , highlydeveloped . The bottom line is the Excel- Nli worksvery well if you know how to use it, but chances areyou won't g.et it app roved in a reasonably popu latedarea . It IS great for remote home sites andresponsible people.
 For those who can't be that close to "fecal matter" thelow flush toilet with the~ model can ~orkwell under certain conditions . It also must have a DCfan going all the time . If horizontal runs are used fromthe low flush toilet to the composter, an occasionalflush out of the lines with scal di ng hot wate r is
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necessary. We advise short or no horizontal runs ifpossible.
 This SunMar remote composting unit (Centrex-NE)used in conjunction with the Sealand low flush toilet(discussed in Volume II) has some drawbacks. If thecomposting unit is placed djrect ly below the toilet sothere is a direct drop into the composting unit, itworks well with the same procedures as the Excel·NE. Obviousl , it has the same potential for misuse.
 SEALAND LOWFLUSH TOILET
 ,~---=- = = = = = - R HORIZO NTAL DIS TAN CE:..:....-~EFOR E DROP - NOT OK
 i:. - - ": - - I CO MPOSTE AL __ J (CE NTAEX.N.E.)
 It does take very little water to flush in thiscircumstance. However, the addition of any waterseems to retard the com posting proc ess .Furthermore, if too much water is used (andthere is atendency 10 do lhis) the overflow is forced into action. Itclogs very easily and simply does not work well. Ifthere is any horizontal distance required to get to thecomposting unit, too much water is required to carrythe solids to the unit. This results in more use of theeasily clogging overflow . This can cause overflowinto the tray which is supposed to rema in
 95
 undisturbed and dry. When you empty the tray it canbe filled with some pretty foul stutt, What you end upwith is wet, soggy, partially composted stuff thatshould be buried into the ground rather than dumpedon the surface . The mixing of water with humanexcremen t is simply a mistake. The plumbing andremote space required to use the composter with theseaiano low-flush toile t results in an expensivesituation. In that the remote unit requires a two storybuilding, it is automatically not feasible in manyEarthship situations. We absolutely do notrecommend this set up if you have any substant ialhorizontal distance to "travel" between toilet andcomposting unit.
 In a direct drop situation it can work if you treat it likea rabbit and feed it kitchen compost. peat moss,leaves or straw daily . Also, it is imperative to keepwater to a minimum. The more water you use, themore additives (compost , peat moss etc.) you need.Most Earthships are one story and this unit is notworth the expense of trying to create a direct dropsituation . However, a knowlegable , responsibleperson with the right architectural circumstances cansuccessfully use this unit.
 The problem that enviro nmental authorit ies andcodes have with compost toilets is that if used inlarge numbers in dense urban areas and if not usedproperly we could have a big problem. (There havealsobeen some complaints 01 ures andgnats withbothunits.)We recommen d intelli gent use of the SunMarcompost toilets in rural areas but we respect the fearsof the authorities in urban areas. The fact thatcompost toilets aren't allowed in urban areas meansthat we still have a problem.
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We need a solution that will work for both rural andurban areas, and something that is impossible tomisuse.
 SOLUTIONWe found ourselves looking for a dry toilet situationthat required less effort and that produced a moreacceptable "product" to put back on the land. Wewere also looking for a fool proof process that wasnot as tedious as taking care of a rabbit. The bottomline is, at best, the SunMar units require too muchcare for the average busy twentieth century human 10want to deal with.
 The ultimate unit must do everything itself and leaveyou with a truly transformed product that no buildinginspector or environmental authority would have aproblem with. The reason compost toilets are notacceptable in many areas is that the final product isoften too rich and the widespread production of thisproduct could create an undesirable situation. Thefinal product must be something so benign that youcould hold it in your hand and would want to put it inyour yard or hallway planters.
 Many people have seen and/or heard about solarovens. They are a well insulated black box withtempered grass on the front. They really work. Youcan boil water and cook turkeys in them.
 96
 INSULATEDBLA CK BOX
 TYPICA L SOLAR OVEN
 We tried using a large solar oven with a toilet seatbuilt into the top side. The results blew us away.Have you ever left a casserole in the oven on "warm"over night. What you end up with is ash · cracklingash.
 THE SOLAR TOILET CONCEPTThe concept of this toilet is a cross between a solaroven and a compost toilet. It uses no water and noelectricity. It uses sun. The excrement goes into abasket that holds the solids and lets the liquids dripthrough. This basket is placed against the solar frontface of the Earthship (or south sideof any house) in ablack insulated space similar to a solar oven.Extreme temperatures (200 to 400 degrees) anddirect sun simply fry the solids and evaporate theliquids. The fried solids turn to black ash and fallthrough the basket into a pull-out t ray where it almostturns to dust. This tray is emptied once a month.This black ash is nol going to scare anyone. It caneven be put on an interior planter. We have put thisblack ash/powder into wate r and had the watertested. The test showed no bacteria in the water.
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SECTION OF SCRAPER MODEL SOLAR TOILET
 -:-~ -:~" -:
 INSULATED PLUGPUT IN WHEN NOT IN USE
 INSULATED BOX LINEDWITH SHEET METAL
 OPERABLE GLASS DOOR
 . SCRAPPER
 SCREEN ANDSCREEN STAND
 ASH CATCH SCREEN
 PAN FORLIQUID EVAPORATION
 97

Page 112
                        

The volume of fried ash that is emptied out once amonth is remarkably small. The ashes from twopeople using a solar toilet for one month will half fill aquart container.
 Regular toilet paper can be used. It simply dries upand turns to flakes, then dust. You can drop a matchin and burn it for instant disappe arance in thescraper model. This unit can be totally built in withthe architecture with no olumbing . It essentially costsno more then the Excel-NE. It vents like a woodstove and requires a scraper to be moved back andforth once a day. The following picture illustrates thefinal product· fried ash.
 9 8
 Our first work ing prototype , (the scra pe r model)worked great but had one drawback- you could seethe fecal matter throu gh the grass. Obviously, manypeople couldn't handle this . We have since evolveda tumbler model which is more expensiv e, butcontains the content s in a steel tumbler drum. In thiscircumstance, you can see nothing through the grassnor through the seat. Yes , tam pons can be put in.On this tumbler model we have move d the dooropening that allows the tray to be removed to theinside. This pull out plug is eas ier to operate (insidethe build ing ) and cheaper to build than the "glassdoor" on the front.
 Both uni ts require a D.C. fan sim ilar to the SunMarunits. An important factor here is that the electric fanis only turned on during use and kept off the rest ofthe time in order to maintain high temperatu res in the"oven" . It is not on all the time like the fans in the SunMar units . We have a set of cons truction drawingsavailab le for the scraper mode l. The tumbler modelis more involved and we simply manufacture it. Bothunits are designed to fit into the front face of anEARTHSHIP.
 The tumb ler mode l works much the same as theSunMar composter when the sun is not out. Thenwhen the sun comes out it fries the back tumbledcompost. Thus the tumbler model extends the use ofthe concept to cloudier areas and minimi zes thevisual contact with the compost.
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-~'''''~PUT IN WHEN NOT IN USE
 ~,;:,... INSULATED BOX LINED
 ~"'<i;.~' WITH SHEET METAL~\
 '~==~~~/~ TEMPERED GLASS FRONT
 'U.---- STEEL TUMBLER WITHTRAP DOOR FORBACK TUMBLING
 ASH CATCH SCREEN
 PAN FORLIQUID EVAPORATION
 SECTION OF TUMBLER MODE L SOLA R TOILE T
 99
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OUTSIDE OF SOLAR TOILET PROTOTYPE
 100
 INSIDE OF SOLAR TOILET PROTOTYPE
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REFL ECTORS(OPTIONAL)
 VERTIC AL GLASSREQUIR ED OVERTOILET TYPICAL FRONT - --'-<:<'- """'0-i'IA:'I
 FACE SLOPE
 FRAMING FOR GENERIC SOLAR TOILET INSTALLATION
 I 0 I
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'~~
 TOILET VENT -r~"'"'-!M
 GRAVITY OPERATEDSKYLIGHT
 SOLAR TOILET __
 lAR TOILETGENERIC EARTHSHIP SHOWING SOOVERVIEWOF 102

Page 117
                        

II I
 ~ SOLAR TOILET
 ) '·5" ROUGH OPENINGBETWEEN TIRES
 FlOOR PLAN OF GENE AIC SOLAR TOILET INSTALLA TION
 103
 "-- TIRE FOUNDATIONFOR FRONT FACE
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These units can be installed in any building whetherit is an Earthship or not. They must however , beplaced on the south side of the structure (in thenorthern hemisphere). as the sun is what makes themwork .
 8T. Tumble 2 turns (on tumbler modelonly)8S. Move scraper back and forth a few times atthe end of each day {scrapermodelonly)9. The back tumbling operation (described on page100) must happen once a month on the tumble rmode l
 Construction Drawings and ProceduresFor Scraper Model $100 .00
 Sealand 910 Traveler
 We still recommend a little clos ed off room for thetoilet (seepreviouspage)with a small gravity operatedskylight (see cnaorer8. Vol. II). Different geog raphiclocations would require different glass angles similar10the EARTHSHIP itself. Either model will work as acomposter durin g cloudy weat her. For extreme lycloudy weather the tumbler model is the only choice.At this point the scraper model is great for areas with200 or more sun days per year and the tumblermodel will extend the use to areas with only 150 sundays per year. You need one for every 4 people insunny areas and one for every 2 peop le in areasdown around 200 sun days per year. Opt ionalref lectors will enha nce the performance of eithermode l.
 Both units are available through SSA. The DC fansand construc tion draw ings for the scraper model arealso available through SSA .
 PRODUCT LIST :
 DC Fan
 Solar ToiletScraper Model
 Solar ToiletTumbler Model
 Sunmar Excel-NE
 Sunmar Cantrex-Nf
 S50 .00
 $1500.00 plus freight
 $1700.00 plus freight
 $999.00 plus freight
 $999.00 plus freight
 $161.00 plus freight
 INSTRUCTIONS FOR USE ARE AS FOLLOWS:1. Turn on fan2. Open damper3. Lift toilet seat and pull plug then reposit iontoilet seat4. Use toilet (optional. dropmaicnin andbumpaper-scrapermodelonly)5. Install plug and close toilet seat6. Tum oft tan7. Close damper
 104
 Prices SUbject to change after the print ing of thisbook
 ORDER FROM :
 Solar Survival SalesP.O. Box 1041Taos. New Mexico 87571(505) 751·0462
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5. SOLAR OVEN / DISTILLER ANDELECTRIC COOK TOPMOST EARTHSHIPS, UP UNTIL NOW, HAVE BEEN USING GAS FORCOOKING. THIS is BECAUSE ELECTRiC OVENS USE TOO MUCH POWERTO RUN OFF OF A SOLAR ELECTRIC SYSTEM. WE ARE CONSTANTLYTRYING TO ELIMiNATE USES OF FOSSIL FUEL IN EARTH SHIPS FORMANY ENVIRONMENTAL, ECONOMIC, AND PHILOSOPH ICAL REASONS.WE HAVE, THEREFORE. DEVELOPED A SOLAR OVEN THAT IS THE SAMEBASiC CONFIGURATION AS THE SOLAR TOILET. THIS LEAVES US WITHONLY THE COOK TOP TO POWER WiTH SOLAR ELECTRICITY AND THATCAN BE DONE. SINCE (BEINGSOLAR) THE SOLAR OVEN IS "ON" ALL DAYLONG AND ONE DOES NOT COOK ALL DAY LONG. WE HAVE DETAILED iTTO DOUBLE AS A SOLAR DISTILLER. DISTILLED WATER IS NEEDED FORTHE BATIERIES IN THE SOLAR POWER SYSTEMS IN ADDITION TO ITSUSE AS FOOL PROOF. SAFE DRINKING WATER. OUR SOLAROVENID ISTILLER IS A WEL COME ADDITION TO THE VARIOUSEARTHSHIP APPLIANCES THAT FREE US FROM THE BONDAG E OFTWENTIETH CENTURY DOGMA.
 Graphics by Tom DruganPhotographs by Chris Simpson
 10 5
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THE OVENSince the solar toilet is basically a solar oven thatcan reach temperatures of up to 400 degreesFahrenheit, we have used the same basic unit as apoint of departure for manufacturing the solaroven/distiller. We have simply replace d the toiletseal with an oven door.
 There is no vent pipe necessary in the ove n and it isalways light on the inside during use because of thesun. Th.eunit is som~what larger than a regular gasor electric oven but this better facilitates the distillingaspect. The unit must be Installed on the solar frontface of the Earthsbip . It can also be used in a regularhouse as long as it is built in to the south face (in thenorthern hemisphere ) .
 The solar toilet has a 5/8- sheetrock liner under themetal liner . This sheet rock liner acts as thermalmass and helps the toilet hold its heat when the sungoes behind a cloud . In the solar oven we areallo"":lng for a brick line r that will hold heat thuscreating a very slow cool down situation. This allowsa dlO~er dish to be cooked in the late afternoon andre~aln Man warm" until dinner time. Standard firebnck ( p~i nted black) would be used and they would beplaced 10the oven by the home owner after the oven~ s Installed into . the ho.me. T~e opposite pageI II~str~tes a detailed section of this unit with the firebnck In place.
 This oven used in conjunction with a standard ACelectric cook top will provide a total cooking systemthat uses no gas. Most two burner electric cook topswork perfectly on the inverter that comes with the
 10 6
 Power Organizer Module discussed on page 51.The wattage of any applian ce is usually given in theaccompanying literature or on the dev ice. Electr iccook tops usually have one 1000 watt burner andone 700 walt burner. The maximum on the smallPOM inverter is 1700 watts . The maximum on thelarge POM inverte r is 2500 watts. Look for thesewauages when purchasing an AC two burner cooktop . If you can find a DC elect ric cook top, you canuse four burners as there is no inve rter to relate to forDC: T~is will requ.ire that you have the appliance ona crrcun by Itself With wire to the POM sized correctlyfor the distance involved.
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\\\\
 INS ULAT EDHINGEDDOOR
 \
 TYPICAL FRONT FACE ,./'./
 /'/'
 »:<;v,~/
 ,~~/...~~~~-'-:':----;;:'::::"RIGJO INSULATION
 ~~~g~~~~~~~"-----SH E E TR OC KBLACK METAL LINER
 TEMPERED GLASS FRON T
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The solar oven has to be built in to the south face. A tical kitchen ta out s m athetic to this is shown below.
 108
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SOLAR OVEN AND TOILET INSTALLATION UNDER CONSTRUCTION
 110
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THEDISTILLERThe water distilling aspect of this unit is simply adevice that is placed in the oven when it is not usedfor cooking. Since the oven will be well over 200degrees Fahrenheit for most of all the sunny days,there will be plenty of time for distilling water whencooking is not go ing on. The distiller/oven comeswith a drain i e on the side.
 DRAIN PIPE THROUGHSIDE WAL L OF OVEN
 SOLAR OVEN
 The distilling unit fits on to the opening to this pipe.Water evaporates up from the water chambe r, hitsthe stainless steel plate and runs into the collectionlube. This tube directs the distilled water to the drainpipe. You set your own container under this pipeoutlet and watch the distilled water fill your containeron a sunny day.
 This unit is obviously only effective in or near thesunbelt. Two hundred or more sun days a yearwould make this unit a feasible appliance for yourEarthship. Research is going on right now for a gas
 111
 backup aspect of this unit. This would increase itsrange of use and allow free cooking and distillingwhenever there is sun.
 CO LLECTION TUB E
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Drawings for solar oven S150.00
 Solar oven $ plus freight
 Distiller unit $ plus freight
 Prices subject to change after the printing of thisbook.
 SOLAR OVEN UND ER CO NSTRUCTION
 I 13
 ORDER FROM: Solar Survival SalesBox 104 1Taos, NM 87571(505) 751-0462
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6. STRAW BALE - TEMPORARY STRUCTUREONE MAJOR BURDEN PEOPLE HAVE WHEN TRYING TO BUILD THEIR HOME IS PAYINGRENT OR A MORTGAGE WHILE THEY ARE BUILDING . THIS CONDITION USUALL YPUSHESTHEM FARTHER FROM THE POSSIBILITY OF BUILDING OUT OF POCKET ANDINTOTHE BANK LOAN NIGHTMARE. SOME PEOPLE HAVE ATIEMPTED TO SOLVE THISPROBLEM BY LIVING IN TENTS, TEEPEES, SCHOOL BUSES, OR MOBILE HOMES WHILEBUILDING THEIR EARTHSHIP. A GOOD TEEPEE COSTS $800 OR MORE TO GET SETUP. SCHOOL BUSES GO FROM $1000 AND UP AND MOBILE HOMES OR CAMPERS AREEVEN MORE EXPENSIVE. NONE OF THESE CAN REALLY BE INCORPORATED IN TOTHE ULTIMATE PLAN OF THE HOME, I.E. THEY ARE TEMP ORARY SITUATIONS.SCHOOL BUSES AND MOBILE HOMES ARE NOT ALLOWED ON SOME PARCELS OFLAND AND TENTS AND TEEPEES ARE REALLY LIKE CAMPING OUT AND PROVE TO BEDIFFICULT FOR LONG TERM LIVING THROUGH COLD , WIND AND RAIN. THERE ISTHEREFORE A NEED FOR A CHEAP , DURABLE, COMFORTABLE, QUICKLYERECTED, LOW VISUAL IMPACT, TEMPORARY STRUCTURE FOR HUMANSTO USE WHILE BUILDING A MORE SUBSTANTIAL AND CODE APPROVEDEARTHSHIP. IF THIS STRUCTURE WERE SUBSTANTIAL AND VISUALLY PLEASINGENOUGH THAT IT COULD LATER BE USED AS A PERMANENT PART OF THE EVENTUALBUILDING (TOO L SHED , UTILITY ROOM ETC.) IT WOULD BE EVEN MORE JUSTIFIED. AS WEBEGAN THE STAR COMMUNITY, WE FOUND OURSELVES IN THE IMMED IATE ,TEMPORARY STRUCTURE DILEMMA. PEOPLE WANTED TO USE MOB ILE HOMES,SHEDS, AND OTHER QUICK, RELATIVELY CHEAP TEMPORAR Y STRUCT URES TOAVOID PAYING RENT AND HAVE AN IMMEDIATE , TEMPORARY SHELTER . IN ACOMMUNITY PROJECT THIS COULD RESULT IN A VERY "JUNKED OUT" LOOK ON THELAND. POTENTIAL PROBLEMS WITH ENFORCING TIME LIMITS FOR TEMPORARYSTRUCTURES AND KEEPING A LESS OFFENSIVE COMMUNITY "LOOK" ON THE LANDWOULD ALWAYS BE LOOMING IF UNCONTROLLED TEMPORARY STRUCTURES WEREALLOWED. YET THE CONCEPT OF TEMPORARY STRUCTURES IS NECESSARY ANDNECESSITY IS THEMOTHER OF INVENTION.
 Graphics by Claire BlanchardPhotographs by Pam Freund
 1 15
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"Li fe Is what happens to you whJle you aremakin g ot her plans", John l ennon.
 Many peop le in the real world opt to use mobilehomes just while they get their lives together. Thisalways turns out to be forever because we all knowthat no one gets their life toge ther. There is,however , something to learn from the temporaryapproach to life. Alas. li fe is tempora ry . $0 whyhave a permanent home? The price of temporaryanything is much less than the price of permanentanything. Many of us spend our entire lives buildingand paying for a permanent home - then we die.
 With the Earthship concept we have plucked theconventional house off the various grids, built it out ofmaterials indigenous to the twent ieth century . andmade it possible for anyone to do it . We havechanged the concept of housing into a vessel whichinde pendently takes us on a voyage the rest of ourlives. We have seen that the traditional concept ofhousing ~an be bUdg~d from its place.in our reality.Let's go little further, ~If you can move It an inch, youcan move It a mile ."
 This chapter will explore some think ing from thetemporary concept and blend that with theEarthship concept in an effort to :
 1. Come up with something more aligned with theenvironment both in terms of aesthet ics andindependen t performance than any of the existingtemporary types of shelter.
 2. ~atch or beat the square footage price paid forexisting temporary type shelters .
 I 16
 3. Provide (in a temporary shetter) most of the amenitiesthat any permanent home would have.
 There is a great advantage to this temporaryconcept. It allows us to escape our permanentdream home dogma and get in position emotionallyto accept the alternative because we know it istemporary.
 THE FIVE DA Y HOMEEXPERIMENTFive people work for free for five days to build a 300square foot space for one of the five to Jive in. Thedes ign of this space (available from SSA) wiIJ beidentical for everyone involved. The nature of thedesign will be such that more identical space and asolar greenhouse , hallway , heating duct (seeEarthshipVolume I., p. ) could be added. Functi onal shelter,comtorte bte winter and summer, will exist after fivedays. This five day program wilf provide 300 S.F. ofwarm/cool space finished on the exterior with southfacing glazed doors. The owner of each space wiJJprov ide approximately $1 ,200 worth of materialsdeli~f!Hed to the site and staged in an organizedposition for the five day event. This materials list canbe compiled from drawings provided by SSA and willinclude straw bales, plast ic sheeting , concrete andsome ~umber. The stag ing for each project andacquiSition of mater ials would .be executed b~ eachindividual owner. $7,200 and tive days work With fivepeop le will provide very comfortable temporaryshelter that can have interior finishes , details andsystems added at the owners leisure. Other than the~7,200 m~teria/s price, each of the five personsinvolved WIJJ have to commit to 4 more five day work
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events to repay each of the four people for helpinghim/her. All involved will be considered as equalsregardless of race, sex, or persona' status.
 A model of this straw bale structure was built onoffice grounds by SSA. The physical net result is thatafter $1,200 per person and a total of 25 work daysfive people will be inside their own "homes" inspaces that will take care of them comfortablythrough all kinds of weather.
 The intellectual net result is that possibly, fromplacing ourselves in this temporary plateau, we willsee that we don't really need all that we thought wedid in a dream home. If every member of our familyhad their own "five day space" (thattheyhelped to build)maybe that would be enough. Imagine having therest of your li fe to yourself, helping others andlearning more about the earth that supports us.
 Cloaking this unit with the title temporary gives usfreedom. We are simply using this freedom toexplore an approach to living not allowed before, bybanks. codes and our own preconceived ideas ofhousing and life. New approaches to living will notbe found within our own existing dogma. We musttrick ourselves and the prevailing enforced dogmas(codes, traditions,etc.) with a "false 1.0 ." to allow us outof existing dogma long enough to look around. Wemight be amazed at what we find.
 DESIGN FACTORSThe structure should be made from an Insulativematerial easy and cheap to acq uire anywhere,preferably organic in nature. Straw bales which are
 11 7
 already being looked at for cheaper perm anenthousing have a major advantage - they can be veryquickly assembled into a temporary structure . Ourobjective is to create a quick . cheap temporarystructure "engineered" well enoug h that it couldposs ibly be incorporated into th e eve ntua lpermanent Earthship.
 In order to hold temperature with minimal auxiliaryheating or cooling the structure should have somethermal mass. This can be achieved by sinking thestructure into the ground with earth cliffs. similar tothe Earthship concept.
 The temporary structure should require a minimalamount of exterior finishing with a maximum ofprotection from the elements. Solution - bury it.
 For codes or engineers to even consider accepting astraw bale structure. the des ign should evenlydistribute a minimal amount of weight to very shortstraw bale walls. The weight is simply meant tostabilize these walls, not load them. The majority ofthe weight should go to post and beam structure asstraw bales are inconsistent and can't be safely ratedfor large loads. Shorter and curved walls increasewhat little bearing potential the straw walls have. Acircular shape will also resist burial around thecircumference .
 The roof shou ld be of a slope that will allowcollection of water and should be south sloped tofacilitate collection of water from snow.
 The appearance should be as soft and camouflagedas possible . The structure should have solar gain
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and have permanent or temporary green housepotential. This achieves the possibility for thetemporary structure to be worked in to eventualEarthsnip design as a tool room, utility room, etc.Accordingly it should have adequate ventilation andegress. Material costs and manifestation time shouldrelate to other temporary structures.
 Throughout design, constructio n, and use thethought must be entertained of long term use of thistemporary structure and possible evolution towardcode requirements in structure and safety.
 With the above needs and thoughts in mind we offerthe following straw bale temporary structure with stepby step construction procedures.
 118
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The first step in the construction of the temporarystraw bale structure is to dig the "keyhole" shapedexcavation into the earth. This hole should be 14' indiameter and 4' deep with a sloped opening for thedoorwa .
 12 0
 The next step before stacking the straw bales is toinstall the door frame, which doubles as twocolumns. The door frame is a 6'_0" by 6'-8" clearopening. This width will allow a reasonable amountof solar gain through glass doors even without agreenhouse . The frame is constructed of 2"x12lumber as shown in the next diagram. Be sure to usepressure treated lumber for the bottom piece and thetwo outside pieces as the frame will be in contactwith the earth and weather. Brace the door frame ina square position as shown
 BRACES TO ____
 ~2X1 2 ,sDJKEEP fRAMESQUARE
 6'- 0"
 (I) 2Xl~,--ZPRESSURETREATED
 ~PORCUPINE BOTTOM
 The door frame IS then placed In the opening at thecircle, trimming the earth around it for a tight fit. It willbe placed on a 10" thick concrete footing with (2) 1/2"rebar as shown. The bottom piece of pressuretreated lumber will be porcupined (Volume I pp. 157-7)to attach it to the footing. The footing is necessary asthe door frame will be acting as a column and tominimize contraction and expansion of materials bygoing below the frost line..
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SECTION
 DOOR FRAME
 6 mil plastic is then placed around the excavation inthe path of the straw bales . Notice the path of thestraw bales allows for a 2'-0" earth cliff to be carvedlater, similar to the Earthship "U". The plastic protectsthe bottom of the bales from contact with any groundmoisture.
 12 1
 Before the bales are stacked , addit ional blocking isattached to the part of the door frame that is abovegrade. This blocking , made of a 2x4 and a 2x12. isangled to receive the straw bales . Screw thesemembers to the door frame as nailing could knock itout of square.
 PLAN VIEW
 PRESSURETREATED 2X12
 DOOR FRAME ---b1\.. lhnr"-'il~
 Before continu ing with the walls, a footing must bepoured in the floo r to receive the column whichsupports the major part of the roof. Because theconstruction of the build ing is so quick it is best topour the footing now to give it time to set up. Dig ahole 10" deep and 2'-6" diameter . The column willbe centrally located but near the rear to allow asmuch uninterrupted open space as possible.
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The straw bales are laid in a circle around the holelike bricks leaving a 2'-0" shelf that will later be
 122
 carved to 12". Each of the three courses is staggeredfrom the one below..
 Drive a 112" rebar pin into every bale on the first twocourses. All pins should go into the ground at least18".
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When all three courses are done, plastic is drapedover the top and outside of the bale wall and thewood bond beam plates are placed. The first layer ofthe wood bond beam plate, made of 2x12 pressuretreated lumber, is laid in sections around the circle.
 Holes are drilled in the plates and rebar rods arethen hammered through all three courses and 1B"into the ground to anchor the plates. Leave about 6"of rebar sticking up above the plate so you can bendit over with a steel pipe. This anchors the plates tothe straw bales
 Now the roof structure begins by first placing an a"round wood column towards the back of the strawbale room on the footing poured earlier . Add adouble bearing plate made of 2"x12" lumber. Thisplate is a 2'·0" octagon and is placed 12" above thebond beam plates.
 12 3
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Then blocks or shims are added to the bond beamplates to create a slope tram north to south. The frontby the door is 0" and the back near the column is 16".
 These shims should be made of scrap lumber. Usewhatever thickness will achieve the desired height.These pieces should be securely nailed to the platewith 16d nails. Now the beams can be placed asshown opposite.
 124
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nailed to the underside of the beams (leavetheskylighthole open, which then can be filled with loose straw.
 Beams are attached to the plate by toe nailin g with16d ·1nat s.
 .,.....BEAM
 r,/TOENA IL BEAM TO V--SHIM WITH 16D NAIL" ;{ NAIL SHIM TO
 l-- PLATE WITH 16D
 2X12 WOOD1\ NAILS
 PLATES '. . ," 1I I \
 I
 Once the beams are all set In place, the skylight boxshould be framed out with two more layers of 2x12stock added vertically . This will later receive thesk Hohtlid. (See Earthshio Valli , Chaoter 8)
 TOENAI L TWO2X12 BOXES ON~TOP OFSKYLIGHT OPENING
 / ~ -:L2X12 BEAMS ~RAME OUT OPENING
 Now a plastic vapor barrier and chicken wire are
 Now cover the beams with plastic as shown. Drapeplastic down and cover the outside of straw bale wall.
 126
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Now bu u to this level.
 BURYUP TOTHIS LEYEL
 On top of the beams and loose straw, bales of straware I ~id side by side (or in acircularpattern) to provide anadditional 14" of insulation. These bales cover theentire roof and should go all the way to the outsideedge of the plates. This results in about 26M of strawinsulation, approximately R50-60. Be sure you usestraw · not hay as it can spontaneously combust andresult in fire. Also be very sure that your straw balesarne loose straw are dry . 00 these insulatingoperations all in one day to avoid getting caught in aram and having wet straw. You will end up withcompost if you have wet straw.
 12 7
 BALESGOALL THE, , WAY TOTHEEOGEI
 Then a second layer of bales is laid in a ring at theedge to provide a parapet wall to contain rainfall. Aspace approximately 24" wide should be lett in theparapet at the lowest point of the roof. This will serveas the drain for the water runoff (see overviewpage 120).
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..i:~~;i~::ii,;11:;:;:;:;:;::;GOINGOUT ~JI :G DE OFBEAM~;~;:;:;:;:;:;:;~~~~,~~,~;,~:: :;:~:;:::~:;:;:::;:;:; :,:;:; :;:; ::
 H i '~~;I~I;; I I ~~Now you can begin to seal the extenor of thestructure. First , using loose straw , make a cantwhere the parapet joins the roof. Then cover theentire roof and parapet with chicken wire. To keepthe chicken wire secured onto the straw use 8" gutterspikes with roofing disks.
 128
 Finally the whole roof IS covered with 3 coats ofscratched cement plaster . This plaster mixture is onepart portland cement to three pans sand with a goodhandful of engineering fibers with every wheelbarro wor cement mixer load. The plaster can be appliedwith a trowel or with your hands . Remembe r toalways wear rubber gloves when working withcement. A final coat of smooth troweled plaster isadded for a finish. This cement roof can be sealedwith an acrylic coating available from SSA
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An entire home can be built out of straw units wherecodes allow.
 $ 150.00Straw bare construction drawings
 Now the extenor of the building is sealed. The finalburial can come up another 2'-0· .
 To finish the interior of the building, the ceiling canbe finished with wood, fabric or plaster. The wallsand floor can be finished with mud. The procedurefor mudding walls and floors is explained in ChapterOne of Volume III.
 A spout for water runoff can be formed with metal lathand plastered. A gutter will have to be rigged up totake this water to an outside cistern or tank.
 129
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7. RETROFIT A CRACKER BOXWE ARE ASKED OFT EN ABOUT ADD ING ANEARTHSHIP TYPE ADDITION TO A REGULARCRACKER BOX HOUSE. AT FiRST iT SEEMEDRIDICULOUS BUT THERE ARE SO MANY OF THESEBUILDINGS OUT THERE THAT WE DECIDED TO PUTSOME ENERGY INTO IT. IT IS ACTUALLY A VERYGOOD IDEA BECAUSE IF YOU ALREADY LIVE IN ANINEFFICIENT CRACKER BOX YOU AT LEAST HAVE APLACE TO LIVE WHILE YOU BUILD YOUR EARTHSHIPADDITION. THE ONLY REQUIREMENT IS THAT THEHOUSE SHOULD HAVE A SIDE FACING SOUTH ORCLOSE TO SOUTH. IF YOU HAVE THIS SITUATIONYOU CAN VIRTUALLY TURN YOUR CRACKER BOXINTO AN EARTHSHIP.
 Graphicsby Claire Blanchard
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Let's look at a tical cracker box.
 The idea is to totally enqutt the cracker box with anEarthship. Start by adding a ' U" to the east or west.It must be totall y st ruc turally independent ofthe original structure . Let it extend out beyond thesouth face of the house by the diameter of one tire.
 EARTHSHIP· U·
 BATTERED WINGWALL TO NORTH
 ONE TIREBEYONO fRONTOf HOUSE
 ~.~BEAM ~LUM NS
 It can be right up against the original building. Leavea battered wing wall (see Chapter 1) extending out tothe north to retain the burial of the new "U". Now dothe same th ing on the other end of the house.Original east -west egress windows in bedrooms willhave to punch in the north or south walls of theoriainal frame buildina.
 SOUTH
 BE~ROOM
 BEDROOM
 CRACKER BOXPLAN
 13 2

Page 147
                        

Now add a typical Earthship greenhouse . You willhave to install some columns and a beam in front ofthe ori inal structure to lean the reenhouse a ainst.
 The typical Earthship greenhouse (see EarthshipVolume I, Ch. 7 ) covers the entire south face of theoriginal structure and the new "U'''s. Some form ofthermal mass (stone, rock, water. adobe bricks, small uresplastered} can be added to the south side of theoriginal structure if you desire to add thermal storage.
 You may wish to increase the size of openings on thesouth side of the original building in order to drawwarmair from the greenhouse into the house
 133
 TYPICAL EARTHSHIPGREENHOUSE BEAM & COLUMNSTRUCTURE
 The protected patio created on the north can now becovered and enclosed for more northern protection.
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This leaves you complete ly snuggled in a crackerbox that can function much like an Earthship.
 If you want to catch water, the roof of the existingstructure can be coated with Eart hship roof ingmaterials over appropriate cricketing (see page 49·50 for cricketin ).
 134
 RE-ROOF EXlsm~G
 STRUCTUREWITHEART HSHIP ROOFINGMATER IALS
 CiSTERN
 Your property dimens ions are your only limitationson how far you can go with this concept. The newgenerics (see Chapter 13) can be app lied withvariat ions of the ~ U"' s and ~m U~s placed wherenecessary. The catch water and grey water junglesystems as well as the solar toilets and solar ovenscan all be used.
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So if the real world dealt you a cracker box - be a magician - turn it into an Earthship. We do suggest that you getsomeconsultation from Solar Survival Architecture on s ecific details, e ress, s stems, ermits, etc.
 FLOOR PLAN
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SECTION
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STAR LOG 3/7/93
 WE HAVE SEEN AN INTERESTING PHENOMENON IN THE EVOLVING EARTHSHIP COMMUNITIES. AS WITHAN Y GROUP OF HUMANS, THERE WAS (IN A CERTAIN EARTH$ HIP COMMUNITY) THE USUAL INTRIGUE THATCONCERNS ITSELF WITH ONE PERSON WHO DOES NOT PARTICULARL Y MIX WELL WITH SOME OF THEOTHERS SOCIALL Y. THEN THERE ARE AGE AND RACIAL DIFFERENCES WHICH TEND TO FORM SUBGROUPS WITHIN A COMMUNITY. IN GENERAL THERE ARE ALWAYS SEEMS TO BE CERTAIN BARRIERSWHICH DETER CERTAIN PEOPLE FROM SPENDING MUCH TIME WITH OTHER PEOPLE. THESE BARRIERSRELATE TO PERSONALITY, IDEALS, AGE, RACE, SEX, ETC. THESE BARRIERS ARE TYPICAL OF HUMANNATURE AND WHILE THEY SELDOM BRING ABOUT REAL CONFLICT, THEY DO INHIBIT UNRESTRAINEDCOMMUNITY BONDING. OFTEN A RELIGIOUS OR POLITICAL DOCTRINE WILL TRY TO OVERCOME THESEBARRIERS BUT EVEN IN THE MOST ARDENTLY DEFINED GROUPS THIS "INTERNAL INTRIGUE" STILLEXISTS. RARELY DOES SOMETHING COME ALONG SO POWERFUL THAT IT MELTS THE SOMETIMES NOTSO SUBTLE PERSONAL BARRIERS BETWEEN INDIVIDUALS WITHIN A GROUP.
 WE OBSERVED ABOUT A DOZEN VARIED INDIVIDUALS OF VARIOUS AGES , RACES, SEXES, IDEALS ANDHABITS THAT 010 HAVE ONE (ALMOST RELIGIOUS) COMMON GROUND . THEY WERE ALL TRYING TO BUILDTHEIR OWN EARTHSHIP "OUT OF POCKET" WITH NO MORTGAGE PAYMENT. NONE OF THEM HAD MUCHMONEY BUT THEY WERE ALL FAMILIAR WITH VARIOUS EARTHSHIP TECHNIOUES. SOME WEREPLASTERERS, SOME CARPENTERS, SOME STRONG, SOME WEAKER, SOME MORE INTELLECTUAL,OTHERS MORE BASIC WORKERS BUT THEY WERE ALL ATTEMPTING THE SAME THING (BUILDING ANEARTHSHIP) UNDER SIMILAR CIRCUMSTANCES IN THE SAME COMMUNITY.
 A FEW BEGAN TRADING FOR WORK AND ONE THING LED TO ANOTHER AND LO WE SAW A BAND OFPEOPLE (WHO NORMALLY WOULD NOT BE PARTYING TOGETHER) ALL PLASTERING ONE PERSONS HOME. THENWE WOULD SEE THEM ALL POUNDING TIRES ON ANOTHER PERSONS EARTHSHIP. THEN, DOING AFRONT FACE ON SOMEONE ELSE 'S PROJECT. THEY SAW (WITHOU T SUPERVISION OR OIREC TION FROM ANYLEADER OR DOCTRINE) THAT HANDS ARE HANDS , WORK IS WORK, HELP IS HELP NO MA TTER WHO IT ISFROM. THEY ALL NEEDED A HOME WHICH MEANT THEY ALL NEEDED EACH OTHER. THIS NEEDDISINTEGRA TED THE BARRIERS AND THE RESUL T WAS A BAND OF BUILDERS - ONE FOR ALL AND ALLFOR ONE. THIS INITIAL BONDING WEAVES A LASTING COMMUNITY FABRIC .
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8. COMMUNITIESHERE IN THE LATE 20TH CENTURY, MANY PEOPLE AREATTEMPTING TO BAND TOGETH ER AND START COMMUNITIES.THIS IS PROBABLY FROM A FEELING OF ABANDONMENT BY ALLEXISTING DOGMA, I.E. THE AMERICANDREAM. THEIR EFFORTSTO PROVIDE FOR THEMSELVES AMENITIES THAT OURBUREAUCRACY LADEN DEMOCRACY CANT, ARE ADMIRABLEBUT OFTEN FUTILE. SOLAR SURVIVAL ARCHITECTURE HAS THEEXPERIENCE OF FAILED ATTEMPTS AT COMMUN ITY AS WELLAS TWO SUCCESSFUL COMMUNIT Y BIRTHS. IN THIS CHAPTERWE WOULD LIKE TO MAP OUT OUR UNIQUE APPROACH TOLAUNCHING A COMMUNITY VIA THE EARTHSHIP CONCEPT.
 We cannot "buil d " a tree that has life ,A beautilul tree SlLQ¥LS from rich , fertile soil.
 We cannot build a community that has life .A community also SlLQ¥Ls from a rich, fertile so il ,
 We have to create fertile so il if we want to grow a !load garden,a beautifut tree, or a flourishing, healthy, community.
 Photographs by Pam Freund
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Page 154
                        

Modern approaches to community living have tried tophysically create the community. It has been hardfor humans to achieve this just in terms of the actualstructures. (Few of them, if any. have been really earth orhuman friendly .) The thread of collective human energyin a specific locale has rarely , if ever , beenconsciously woven into a tapestry of unbrokencontinuity. This thread must grow as the fibers of atree are formed year after year in rich soil with lots ofsun and water. We can create the conditions for atree to grow, but a force beyond us grows the tree. Itis the same for a community. We can create theconditions for the community - not the communityitself. This knowledge alone increases the chancesfor a successful community manyfold.
 The Earthship concept (as presented in Volumes I, II,and III) is a method of creating a fertile soilfrom which a community can grow. We shouldnot try to structure or build the community eithe rphysically. spiritually or emotionally any more thanwe should try to build a live tree. We can, howevercreate the ideal conditions from which a communitycan grow and flourish. We are makers of soil. Anunarguable phenomenon (somecallit GOD) makes treesand communities.
 Imagine hundreds of peop le in a certa in areabuilding their own earth friendly homes out of pocket.If these people all end up with an independenthome that grows food year round with no mortgagepayment or utility bill , they are going toexperience a richer existence because much stresshas been removed from thei r lives. This richerexistence becomes a rich psychic soil from which ahealthy commun ity fabric can grow. Absence of
 14 0
 survival stress would result in more time. More timefor people to experience the earth and each other.They would not be struggl ing so hard for survival.The state of mind and being of these people wouldbe softer and richer than the hard edged shallowstate of mind and being that stress from mere survivalleaves us with. This is similar to hard, dry, dead soilas compared to rich fertile soil for grow ing plants.The hard dry soil is going to produce, at best, somethorny weeds. (we've got some pretty thorny humans outtnere .) The rich fertile soil will produce blossoms andfruit. All we need to do is create the proper psychicsoil for a community - not the community itself. Weare not capable of this. This is why we have notsucceeded.
 A typical development requi res not only a landpurchase but thousands and thousands of dollars upfront to install sewer lines, power lines and waterlines . This is called an in fras tructure. Since anEarthship makes its own power and water and dealswith its own sewage, an Earthship commu nityrequires no infrastructure . This immediately lowersthe physical cost and stress to both humans andplanet of "planting" a community. We encourage (withbooks and videos) people to build their own Earthships.We continue to evolve basic mechanical componentsand to simplify structural detai ls toward this goal.This is beginning to work. We are seeing peoplebuild their own Earthships out of pocket. It ishappening. This means that the actua l physicaldeve lopment of a community of Earthsh ips thatneeds no inf rastructure could happen ~ by thepeople".
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Conventional real estate developments can beregulated by local governing bodies. Developmentprojects are limited relative to the amount ofelectricity , water or sewage facil ities that localgoverning bodies can affor d to provide for thatproperty. Earthship communities do not have thisproblem as the Earthship itself provides its ownutilities. Conventional developments (subdivisions)also require an amazing amount of paper and legalwork meant to protect potential home owners fromgreedy, careless developers. These limitations andlegal bogs from the conventional approach tocommunity make it almost impossible for a group ofwell meaning people (whojustwant a nice place 10 live) toput their own project together . When a group ofpeople wanting to form a community face the legalbog and infrastructure on top of their own innerbureaucracy and disagreeme nt, failure is often theresult.
 Our "REACW type communities are set up to avoidthese pitfalls. There is still paperwork but it dealswith the important issues about how we want to livetogether and not about how we intend to tangleourselves up in public utilities and protect ourselvesfrom each other. Conventional stress breeds theseentanglements. Self sufficient, independentEarthship dwellings can individually prov ide forneeds it usua lly takes a corporation to tack le.Although our "model commun ities" are still in theformative stages, we are describing our methods forsetting them up as these methods have alreadyventuredwhere "wise men fear to tread".
 We have observed peop le build ing the ir ownEarthships out of pocket with no mortgage - for the
 141
 home. They did, however, have to get a mortgage tobuy the land. The price of decent land has gotten outof control thanks to the realtors and developers inquest of money . In response to this we havedeveloped the REACH (Rural Earthship AlternativeCommunity Habitat) concept. This is a method ofacquiring land together as a "club" . Any club ororganizat ion has pitfalls in that a bureaucracy isinherent and we all know what a bureaucracy can doto us. I have talked to groups of 12 to 30 people whohave been trying to start a communi ty for years butcan't all agree on the land, the rules, etc. The trick isfor just one or two people to start it.
 First the land is selected. If you have a climate with awinter you must select flat or south facing landpreferably not in a valley with a water table close tothe surface and defini tely not the north slope of amountain. You would want to choose an area thathas at least eight or nine total inches of precipitationper year and over 250 sun days per year if possible.Beyond tnis there are no limits because you do notneed to be close to power, sewers or a water source.In most cases this means you can go a little fartherout from towns and get much cheaper and morebeautiful land. Another financial stumbling block isthat remote land usually means bad roads. Peopleseem to worry about this more than they need to.Todays four wheel drive vehicles can go just aboutanywhere. We have launched two communities andboth have extremely "bad" access but this has nothindered membership. If you cr eate so mepl aceworth go ing to , a way to get th ere (a road) willhappen. The Earthship doesn't require a cemen ttruck for foundations so a mere dirt path is the
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beginning. The idea is to get starte d with Mexpenses liP front
 The price of the land is then divided by the n~mber ofpeople the land can ~cc~mmodat e to arrive ~t amembership price takIng Into account the vanousdensity levels and costs wh i~h will ~e required to cutroads and otherwise make It possible for people tobuild there. The initiators fee is also built into this.
 Communities evolve as a result of the people wholive in them so it is possible for each community totake a very different form. The nature of the land hasa signi ficant bear ing on the evolution of thecommunity. For the "REACH" project we found apiece of steep mountain property backing ontonational forest. It was beyond the reach of utility linesand steep enough to be considered unbuildable andin an area where nearby "usable" property sold for$15,000 an acre. We got 55 acres for only $1000 anacre because there were no utilit ies, no water, andsteep terrain . Probably only 50 % of the 55 acreswas buildable for south facing Earthships. Thisinstantly determined "green belt" or park areas andbuilding areas.
 In the REACH community we now have crewmembers building their own homes near theEarthships they built for clients . Owner residentsrange in age from 21 to 70 and have such diverseoccupations as artists, doctors, actors, builders ,therapists, architects and even a realtor.
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 When we had generated enough interest in theconcept to risk a down payment on the land, webought it under the init iators name but filed theproperty description , Treat ise, Land Users Code,Art icles of Assoc iation , and By Laws under theREACH Land Users Association at the county courthouse. This in itself presents the intentions of theassociation to the public and to the court to assurethat members will be treated as per thesedocuments. The initiator would yield to theassoc iation in a matter of years . We found thismethod easier and faster than getting a large groupof people to agree on a piece of land and a set ofdocuments. One person with some advisors andconsultants sets up the framework allowing for theassociation to evolve it as they choose after a certainperiod of time. For the first five to seven years,however, the initiator makes the decisions.
 At REACH we began construction of Earthships theday we closed on the land - no infrastructure - nowaiting . This brought tears to the eyes of somedevelopers who had spent hundreds of thousands ofdollars and many years putting in infrastructures forsimilar projects. People who had doubted thefeasibility of the REACH project changed their mindsand bought in. As news spread, the waiting list grew.If a spot became available (we alsowant tocomro! growth)many people wanted it. It became evident that 55acres on a mountainside would not be enough .When the waiting list reached 100 we started lookingfor more land.
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LEVEL "A" AT REA.CH NEAR TAOS, NEW MEXICO CIRCA 1993
 14 3
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fAST
 NOOTH+ SOUTH
 SITE SCHEMATICWEST ALL DENSITY CLUSTERS BASeD ON
 VISIONARY SKETCH DENSITY EVVOUlD BE SUBJECT TO FURTHERSTUDY CONSIDERING A MOREINDIVIDUALIZED BUILDINGARRANGEMENT
 TAQS SKI VALLEY 8 Mt
 40' EASE MENT SPUAl ~ro NAT'L FOREST
 : TAOS 10Mr
 NATIONAL FOREST t~
 WESTFACING SlOJ>EISNOTUSABlE
 SCHEMATIC LOCAT IONS OF VARIOUS DENSITY LEVELS AT REACH
 14 4
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Energized by the seeming success of the Earthsbtpsat REACH· (onan extremely drllicult site which taught us allkinds ot new skillS) and the hopes of a 100 more peopleon our side. we found 1000 acres of rolling mesaland for only $150.00 an acre. This price was basedon purchasing 1000 acres at a time . The land wechose for our star community had been abandonedin the 40's when a dam built by the army corps ofengineers failed to make the over grazed properlyfarmable.
 It is borde red by national forest and two privateinterests, and once again . out of reach of pub licutilities. The east boundary is Tres Orejas mountainand a miniature gorge runs through it. Being mesaland it will be much easier to build on than ourmountainside and with 1000 acres we have theopportunity to create a full scale comrnumty withparks, schools . shops and restaurants . It all dependson who lives there...
 OVERVIEW OF S.lAR. NEAR CARSON, NEW MEXICO
 14 5
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~NORTH
 SCHEMATIC LOCATIONS OF VARIOUS DENSITY LEVELS AT S.T.A.R.
 146

Page 161
                        

Most raw land can be purchased on contract.Depending on acreage, a typical down payment canrange from $10,000 to $50,000. We have seen manyindividuals pay this much for one Jot. This downpayment does have to be fronted by one person whowill also sign for the payments which should be setup as annual installments. These payments (over thenext lewyears) are paid by the membership fees. Theperson who takes the risk by fronting the money forthe down payment and signing for the installments isthe initiator. This person is basically "lord of the land"until the land is paid off and a board of directorstakes over. The initiator puts in much more thanmoney. It takes a lot of time and energy to do this.The initiator can build in payment for this work bycalculating membership funds to pay for the land, dosome road work , and pay the init iator a fee forinitiating the project. This fee is a salary for timeinvested - not a profit. There Is no sale of orprofit fr om the land. This fact coupled with thefact that there is no infrastructure gives the project abuoyancy that launches it into orb it almos timmediately. The dead weigh t of infrastructureexpenses and greedy investors looking for prof itdemands a "Titan rocker (thousands 01dollars andstress)just to gef off the ground.
 It is an important point to remember that no land issold. The land is owned by the Association and themembers ~ the association . Membersh ips arepriced relative to square footage of dwell ing andvariable density areas. These density areas wereestablished in order to make the property affordableand appealing to different types of people . Theareas of highest density were established as thosewith the lowest membership fee.
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 Example: 1000 square foot home in the high densityarea wou ld be $2.00 per square foot for amembership fee of $2000. Homes can be as closeas 50 feet.
 1000 square foot home in the low density areawould be $10.00 per square foot for a membershipfee of $10,000. Homes can't be closer than 400 feet.
 The next step is to form an un incorporat ed lan dusers asso ciation . It must have a purpose. Thefollowing treatise is an example of the purpose of ourR.E.A.C.H. (Rural EarthShip Alternalive Community Habitat)and STAR (Social Transformation Alternative Republic)communities.
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 d URAL "ARTHSHIP ALTE RNATIVE C OMMUNITY HABITATS
 TREATISE
 OVER THE LAST TWENTY TWO YEARS SOLAR SURVIVAL ARCHITECTURE HASDEVELOPED A MODULAR/CELL ULAR METHOD OF BUILDING TOTALLY SELFSUFFIC IENT DWELLIN GS US ING BY- PRODUCTS OF TWE NTIETH CENTURYCIVILIZA TION AND NON-FOSSIL FORMS OF ENERGY . WE CALL THESE UNITSEARTHSHIPS . THEY HAVE PROVEN TO BE ACCESSIBLE AND DESIRABLE TO BOTHENDS OF THE FINANCIAL STRATA . TWO BOOKS , EARTH SHIP VOLUME I ANDEARTHSHIP VOLUME II ON HOW TO BUILD THESE UNITS HAVE BEEN WRID EN AND ~
 SMALL GROWING SCHOOL HAS BEEN FORMED FOR TEACHING THE TECHNIQUES TOARCHITECTURAL STUDENTS, OWNER BUILDERS AND PROFESSIONAL BUILDERS. ANARCHITECTURAL FIRM, A BUILDING COMPANY AND A PUBLISHING COMPANY HAVEALSO EMERGED AROUND THE EARTHSHIP CONCEPT.
 WE ARE NOW ESTABLI SHING PROTOTYP E COMMUNITIES FOR THE PURPOSE OFDEMONSTRATIN G, EVOLVING AND PROMOTING A NONDESTRUCTIVE AND MOREINSPIRATIONAL METHOD OF LIVING THAT IS LESS STRESSFUL TO BOTH THE PEOPLEAND THE PLANET .
 MAJOR OBJECTIVES ARE AS FOLLOWS:• TO REDUCE THE ECONOMIC AND INSTITUTIONAL BARRIERS BETWEEN HUMANS
 AND THEIR HABITAT.• TO BEGIN REVERSING THE OVERALL NEGATIVE EFFECT THAT CONVENTIONAL
 HUMAN HOUSING HAS ON THIS PLANET.• TO CREATE A LESS STRESSFUL PLANE OF EXISTENCE FOR HUMANS IN AN
 EFFORT TO REDUCE THE STRESS THAT THEY IN ru RN PLACE ON THE PLANET ANDEACH OTHER.
 • TO INTERFACE ECONOMICS AND ECOLOGY IN A WAY THAT IMMEDIATELY ANDTANGIBLY AFFECTS CURRENT PRESSING PROBLEMS WITH LIFE ON EARTH.
 • TO PROVIDE A DIRECTION FOR THOSE WHO WANT TO LIVE IN PEACE WITH EACHOTHER AND THEIR ENVIRONMENT.
 • TO EMPOWER INDIVIDUALS WITH THE UNARGUABLE FORCES OF NATURE ASOPPOSED TO INCAPACITATING THEM WITH THE SMOTHERING FORCES OFPOLITICS AND BUREAUCRACY.
 • TO FIND AND DISTRIBUTE THE APPROPRIATE SOIL FROM WHICH THE FLOWEROF HUMANITY CAN BLOSSOM.
 • TO EVOLVE HUMANITY INTO AN EARTHEN HARMONY ALREADY EXEMPLIFIED BYMORE EVOLVED STRUCTURES SUCH AS PLANTS, ANIMALS AND WATER.
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We find it best not to have any spiritual , political,class, race or age overtones. The thing the membersall have in common is the Earthship concept. This, inits own way, is both a spiritual and political causeand will in itself be the structure, common groundand fertile soil for the community to grow from.
 Just as a grapevine is most effective if it has a trellisto guide its growth and fttt its fruit up off the ground,so must a community have guidance for evolution.We have develo ped a Land Us ers Cod e formembers of the community to follow. This code mustfirst be deve loped by the ini tiato r and must beallowed to evolve as members grow. It must respondto the members and the specific site, cl imate, andplanet. This code should not get too detailed. Itshould bas ically address environmental andstructure type issues. We set the initiator up as fulldirector for a period of 5 to 7 years - usually until theland is paid off This code simply makes clear to allmembers the intentions of the initiato r. After 5 to 7years (or when the land ispaidoff) the initiator appoints aboard of directors made up of members of thecommunity. The Land Users Code can be evolvedboth during the initiators reign and later by the boardof directors. Many issues such as recycl ing efforts.grounds keeping efforts . animals, noise , etc., willcome up and must be democratically handled by all.These issues and their solutions unfold themselvesas the commu nity unfolds. Problems should beobserved, then addressed . Different associationswill deal with the same issues differently but allsolutions will be coming from humans with a setter,less stressfu l state of mind. This state of mind iscontinuously nurtu red by the Earthship concept.
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 Eventually community networks will form and ideasand mistakes will be shared. The Land Users Codeallo ws this evolution. This saves on up frontpaperwork . Just as a farmer cannot predetermineevery twist and turn of a grapevine, there is no wayan init iator can come up with all the potenti alproble ms of a community not to mention thesolutions. A basic direction is all that is required. Abasic trellis · "just elevate and decide in the air".Following is the Star Land Users Code.

Page 164
                        

~l~r l<alrL~Q3~v8rr® iG@i(jl@APRIL 1993 ED lTION
 EXHIBIT F
 MEMBERSHIP
 Members will be provided with a members hip cert ificate .which will allow, define andlocate the members lodging site. The price of a membership will be as per the currentmembership purchase form which is adjusted periodically by the initiator and/or the board ofdirectors . Memberships are paid for in two payment s. Half of the membership price is paidupon submitting of the membership applicat ion form. The final half of the membership fee willbe due when members receive their certificates. Members cannot build until the membershipfee is paid in full. Members cannot build any more actual interior floor space than the squarefootage described on the membership certificate . Members will then occupy thirty feet beyondthe outside of the outside wall of their lodging due to typical burial of the Earths hip design.Beyond this 30 feet, the member must get Association approval for any land use. Lodging sitelocation and size will be defined by the membership certificate with a legal descript ion of theSTAR land for purposes of securing the member's investment.
 All members accepted into the association are assumed to under stand and be inagreement with the experimental nature of the STAR program . All members are alsoassumed to understand and be in agreement with the enforcements of these restrictionsdescribed in another paragraph of this document .
 BUILDINGS
 All permanent buildings of any kind will be based on the Earthship "UN module conceptas described in the books Earthship Volume I, Earthship Volume II, and Earthship Volume IIIand while financed by the individual members . wil l be subject to the codes . articles. andbylaws of STAR . Variafions will be SUbject to STAR approval specifically by the initiator orcurrent board of directors . No " Out Bu ild ing s" all owe d If storage buildings are desiredby members. they must acquire a membersh ip with enough building squa re footage toaccommodate SUCh. Building square footage that is separate from the dwe!ljng and usedstrictly for storage can be acquired at half the membership square footage price for the specificdensity area in quest ion. The architectural nature of storage buildings must conform to the"Earthship" concept or approved building variations described in another paragraph of thisdocument , Storage buildings can be unfinished on the inside. Open carports can be attachedto the lodging or incorporated into the berm and will not affect membership price . Carportsmust be contained within 20'-0" of a non - buried exterior wall of lodging . Enclosedautomobile garages count as storage space and are subject to the same def initions,restrictions and prices.
 IWOSTORY
 Two story buildings are generally discouraged . Certain building locat ions however, maylend themselves to two story construction, based on the Earthship MU" module concept. Twostory construction will be approved by STAR on request and on a limited basis. In no caseshall more than~ of floor space delineated on membership cert ificate be two storyconstruction .
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B U ll PING VARIATIONS
 STAR is not a forum for individual experimental pro ject s . It is intended as ademonstration of concepts already tested and proven by SSA. SSA is working in cooperationwith the New Mexico Construction Industries Division and will strictly enforce the uniformbuilding code and the New Mexico ti re building code as well as mechanical systemsdiscussed in another portion of this document.
 BUILDING PERMITS
 No dwellings will be built without building permits from the New Mexico ConstructionIndustries Division. At this time, the Stale of New Mexico requires an architect' s and anengineer's stamp of approval on all tire construction. Solar Survival Architecture can becommissioned to provide these services and will advise members as to the most economicalmethod to obtain permit drawings. No building will be started without proof that abuilding permit has been applied for at the New Mexico Constructio n Industr iesDivision. All buildings must be built exactty as per permitted drawings.
 CONSTRUCTION
 STAR Architectural Staff will inspect buildings under construction to enforce restrictionsof this document at their own discretion. Owners may secure supervision, consultation orguidance from SSA. Fees witt be assessed as per the SSA fee schedule.
 MECHANICAL SYSTEMS
 No mechanical systems of any kind (power, wat er , or sewage) sh all bestarted without a mechanical permit from STAR . As at the REACH project, STAR willapply for mechanical variances from the state of New Mexico. It is possible that STAR witt beallowed certain var iances from the State 01 New Mexico for purposes of research anddevelopment.
 These variances are a privilege and STAR will fully cooperate with the State. Therefore,all power, sewage and water systems must either be designed by SSA or submitted to SSAfor approval. All mechanical systems must be built exactly as per permitted and approveddrawings.
 No power grid electricity shall run on this land. All energy will be solar or wind producedindependently by members under supervision of STAR and in accordance with New MexicoBuilding Codes. All electrical wiring shall be done by licensed electricians with appropriateelectrical permits and inspections by local state officials.
 All sewage will be split into "grey" water and "black" water (see Eanhship Volume Ill.Members will reuse grey water with guidance and approval of all systems from SSA andSTAR . Compost or solar toilets witt be required and witt produce no "black" waler. Dry Toiletsystems must be certified by SSA. All decisions relative to sewage will be made and enforcedby STAR. The idea is that there will be no sewage.
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· . ~OOf v.:atercatches w.iIIbe built into .each dwe ll i n~ by owners. These catches will feedmdl~ldual cisterns from which the water will be pressurized for household use by solar pumps.Design of these catches must be approved by STAR. Members will install their individualcat~hes and cisterns at their ow~ expen~e under su~e~i s i o n of STAR. These catches will bedesigned so the catch wate~ will be suitable for drinkinq. No wells will be allowed on theproperty at the time of this edition of the Star Land Users Code.
 BUll DING APPEARANCE
 All exterior finishes shall be co lor coded to blend with su rro unding foliage and /orearth for purposes of lowering the overall impact of the architecture on the property. Earthand foliage colored stuccos are required. ALL other finishes are subject to STAR approval.Exterior Tire work shall not remain exposed for more than 2 years.
 SITE APPEARANCE
 All construction sites and home sites must be kept organized, neat and free from blowingdebris, stacks of junk, garbage, etc. All construction sites are subject to STAR standards ofneatness and organizat ion. Once buildings are complete, storage must be kept inside.Members are advised to allow sufficient storage space in their original square foot delineationon their membersh ip certif icate to allow for projected storage, since no exte rior storagewill be perm itted. Members are advised to allow a "UNmodule specifically for storage. ~paragraph will be strictly enforced
 STAR will immediately provide areas for t.i.m.s. and aluminum cans and~. All othergarbage is the member's responsibil ity for removal to local dumps. STAR will eventuallyprovide for total on site garbage disposal and reuse, however this is not an immediate priorityfor phase one activity.
 Parking at lodging sites will be permitted for 1 (only) vehicle per 500 s.t. of building space.No junk or dead cars permitted on STAR land.
 SITE TRANSPORTATION
 After buildings have been built and occupied the construction access roads will be retiredand used only for maintenance and service access. Ground transportation around the STARproperty and to dwellings will be designed in the future for minimum impact.
 No paved roads will be provided by STAR at this time. STAR will provide limited dirtroad access to each building area for construction and moving in. These roads will be
 maintained by the members who use them. Consider the roads to be primitive for the first fewyears and select your vehicles accordingly. Automobile us e will be restricted and
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enforced to defined roadway s .TREES AN D L A NDSCA P ING
 No tree shall be cut or moved without approva l by 5T AR and the member who movestrees and seedlings is responsible for thei r replanting elsewhere. No trees or landscapingwill be permitted that cannot survive from catch water and/or swate systems.
 No livestock will be permitted in high density areas . Small livestock (chicken s, geese,ducks etc) will be permitted in designated areas . Large livestock will be confined to one ormore common livestock areas . Only one dog is allowed per membership under 2000 S.F.Memberships over 2000 S.F. can have 2 dogs. All A level memberships are limited to onedog . All dogs are the respons ibility of their owners and are subject to commun ity eviction ifnecessary . Any dog caught kill ing sheep from the neighboring ranch is subject to being shot.
 ILLEGAL SUBSTA NCES
 Because the STAR property is land owned in common by all the members , any and allmembers of the associat ion can be held respons ible for any illegal activity on the property .There will be no growing of illegal substances on STAR land.
 Therefore , STAR members are encouraged to dispose of any and all illegal substancesfound on commo n land which might incriminate the Members of the Association . STAR willnot tolerate a member whose activities put the other members at risk.
 ENFORCEMENT
 Members , upon signing their membership acceptance form, document that they agree toand accept these restrictions and definitions presented as exhibit "F on membershipcertificate.
 The STAR Land Users Code will evolve as per the conditions we encounter in the first 5 toseven years. Members will be required to validate their Agreement to the SLUC updates bysigning addendum's as they are issued. Refusal to sign a SLUC Update can result inmembership nullification as noted below .
 Failure to follow the restrictions and definitions of the SLUC will result in a notice bycertified mail or courier . If the specific member still fails to respond to the satisfaction of STARwithin two weeks , another certified notice will be sent. Failure to respond to this within twoweeks will be met with an unbiased real estate appra isal of the member's lodging, andproceedings will begin for STAR to reimburse and remove the m~mber in quest ion based oncurrent architectural value. Any member who has received a certified warning letter shall notbe allowed on the board of directors for 4 years from the date of the certifie d lette r. Allmembers understand and agree to the above possibility with signing of the membershipacceptance form. The purchase of a STAR membership is subject to the above restrictionsand enforcements. STAR members fully understand and agree to these procedures uponsigning of the membership acceptance form. .
 Upon presentation of evidence of two certlfi~d let~ers two weeks apart , and with evidenceof failure by said member to respond to the sanstacnon of STAR --..•• STAR can reimburseand remove the member Yii..t.hmJ1 the member's signature as the members signature andacceptance of this removal condition is already on the acceptance form. In this event the
 members cert ificate will be rendered nulli fied and void". The member's signature on themembership acceptance form stands toward the potential end described above . If this
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potential situation occurs, the member in quest ion wil l be sent a me mbersh ip null if icat iondocument and lodging reimbu rsement check by certif ied mail.
 Clarific ation of STAR Obligat ions
 The object of this endeavo r is to make land availa ble for STAR members to participatein the research and develo pment of architectural , mechan ical , environmental , socio logical,economic, spiritual and ecological ideas as put forth in the books published by Solar SurvivalPress by Michael Reynolds - EARTHSHIP VCLUME I, EARTHSHIP VOLUME II. EARTHSHIPVOLUME III, and A COMING OF WIZARDS without a major real estate investment. This is nota condominium project nor a co-o p nor a subdivisio n. It is a non-profi t unincorporatedassociation. The price of membership and resulting opportunity to build a lodging is verysmall. STAR is therefore not a maintenance agency or a care taker of the land.~care for the land. STAR is simply an assoc iation formed so that many people can use the landto pursue a more mentally , physically, spiritually and ecolog ically healthy way of life on thisplanet Earth (as a family or club) under the direction of the STAR Land Users Codes
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In order to allowmany to use the property. we set upArticlesof Associationand Bylaws exhibited on the
 OVERVIEW OF THE R.EAC.H. COMMUNITY CIRCA 1993
 155
 following pages. We used these same Articles andBylaws for both the REACH and STAR communities.---
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ARTIC LES OF ASSOC IATION
 In compliance with the requirements of Section 53-10-1-8 N.M.S.A.j1978), asamended , the unders igned, th is day voluntari ly forms a non-prof it unincor poratedassociation and does hereby certify :
 ARTICLE I
 The name of the association is SOCIAL TRANSFORMATION ALTERNATIVEREPUBLIC, hereafter called "Association" or "STAR."
 ARTI CLE II
 The mailing address of the Association is in care of Michael Reynolds, at .E..Q.Box 1041 Taos NM 87571.
 ARTICLE III
 PURPOSES AND POWERS OF THE ASSOCIATION
 This association does not contemplate financial gain or profit to the membersthereof. The specific purposes for which it is formed arc to :
 A. Provide a "real life" setting for the resear ch and development ofarchitect ural, mechanical, envi ronmental, sociological, economic , spiritual andeco logical ideas as put forth in the books by Michael Reynold s - EARTHSHIPVOLUME I, EARTHSHIP VOLUME II, EARTHSHIP VOLUME III and A COMING OFWIZARDS. This setting is to be contained in that certain real estate in Taos County,New Mexico, shown on Exhibits "A" & "8" attached hereto and incorporated herein byreference and to demonstrate a more mentally , physically , spiritually and ecologicallyhealthy way of life on this planet within the above described property .
 B. Pursue a method of making human lodging less stressful to acquire andoperate with the goal of reducing the stress that current survival methods place onpeople and the planet. This method will involve teaching people to build absolutelyself-sustaining Earthships (dwellings as descr ibed in the books EARTHSHIP VOLUMEI, VOLUME II, and VOLUM E III) for themselves. These dwell ings will require noelectrica l power lines as they will make their own elect ricity. They will have no sewersas they will use composting or solar toilets and recycled grey-water systems . They willhave no wells as they will have catch water systems from roof run-off . They willcapt ure (with no outside energy) an inte rior space suitable for grow ing food yearround. Code variances will be granted by the State of New Mexico to allow researchand development in these directions on this project.
 C. Demonstrate that eliminatin g mortgage payments and utility bills forpeople and discontinuing the extraction of fossils fuels from the planet will promotepeace on and with the Earth. The long range effects of this on a larger scale couldhave a positive effect on crime , drug abuse, ecology , energy , homelessness, childabuse. and war . It is the opinion of this association that the current fundamental
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approach to living by modern society is at the root of all 01 these problems and that theefforts of this association could shed light in the direction of change.
 D. Evolve and demonstrate a legal model for the non-profit acquisitionand/or distribution of real estate for environmentally friendly, owner built housing asthe marketing of real estate for financial gain has driven the cost of decent land out ofreach for most citizens and thus rendered them at the mercy of mortgage companies,realtors and profit seeking conventional developers to acquire a place to build a home,In most cases conventional restrictions imparted by mortgage companies, realtors anddevelop ers whose concerns are resale and profit further the dilemma of expense andcontrol and the citizens are channeled into a method of living that is extremely stressfulto both them and the planet.
 E. Present an alternative approach to human habitat that puts housing backwithin the grasp of the average citizen.
 ARTICLE IV
 POWERS OF THE ASSOCIATION
 One membersh ip in this Association shall be issued for each lodging sitecreated within the real property described in Exhibits "A" & "B", It shall be mandatoryfor a land user to be a member of the Association , A copy of these Articles ofAssociation and the Bylaws and the Star Land User's Code ,"Exhibit F", shall beprovided to land users at the time of membership. The Association shall haveresponsibility for maintenance of the following aspects of the development. The onlyassessments to be levied on the members will be real estate taxes and liabil ityinsurance, The Association shall have the power and autho rity to levy theseassessments on the members and referred to herein all as is or will be more fully setforth in the Bylaws. And to:
 Section A: Fix. levy, collect and enforce payment by any lawful means, chargesor assessments necessary to cover the cost of real estate taxes and insurance on theproperty; pay all expenses in connect ion therewith, and pay all office and otherexpenses incident to the conduct of the business of the Association related to thecollection and payment of real estate taxes and insurance , including all or anygovernmental charges levied or imposed against the property of the Association;
 Section B: Acquire (by gift, purchase or otherwise). hold, improve. build upon,operate , mainta in, convey, dedicate for public use or otherw ise dispo se of real orpersonal property in connection s with affairs of the Association;
 Section C: Have and to exercise all powers, rights and privileges which anassociation organized under the unincorporated association law of the State of NewMexico by law may now or hereafter have or exercise, except as otherwise providedherein .
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ART ICL E V
 MEMBERSHIP
 Every person or entity who pays the then prevailing membership initiation feesshall be a member of the Association . Membership shall be appurtenant to and maynot be separated from the use of any lodging site. Each member shall be entitled toone vote per membership certificate .
 ARTIC LE VI
 BOARD Of DIRE CTORS
 Aher the first seven (7) years , the affa irs of the Association shall be managed bya board of five (5) co-di rectors , who shall be memb ers of the Association. The numberof directors may be changed by amendment of the Bylaws of the Association . Thename and address of the person who is to act in the capacity of director and initiator forthe first seven years is:
 Michae l ReynoldsNAME
 PO BQX 1041 Taos NM 87571ADDRESS
 At the seventh year of exis tence, the initiator shall appoint five (5) directors withter ms of 5 years, 4 years , 3 yea rs, 2 yea rs, 1 yea r respect ively ; and at every yea rthereafter . the members of the assoc iation shall elect one (1) di rector for a term of five(5) years as their terms shall exp ire. This is meant to allow a new director every year.
 ARTI CLE VII
 DISSOLUTION
 The Associat ion may be dissolved only with the ass ent given in writing andsigned by all members . Upon dissolution of the Assoc iatio n , ot her than incident to ame rger or consol ida tion , the asse ts of the Association shall be d istributed among themem bers in good stan ding proportionate to their original mem bersh ip cert if icate as itrelates to the sum of all the oth er me mbe rship certificates issued before the date ofwr itten assent of dissolution by all members.
 ARTI CLE VIII
 DURATION
 The Association shall exis t for a period of thi rty (30) yea rs. The Association maybe renewed thereafter under then similar stat utory provisions as now perta in upon thewritten consent of seventy-five (75) percent of it's the n memb ers in good stand ing .
 IN WITNESS WHEREOF, I the undersigned, have executed these Articles otAssociat ion, this day of 1993 .
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day of
 STATE OF N EW M EXI C O )) 55.
 COUNTY OF TAOS )
 The foregoing instrument was ac,~k,n~O~W~le~d~g~e~d~b~ef~o~re~m~e~th~i~S=====::~_______ _ _ _ , 1993 , b~
 (SE A L) Notary PublicMy commission expires: _
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BY·LAWSQ..E
 STAR LA ND USER 'S ASSOCIATION
 NAME AND LOCATION
 The name of the association is STAR LAND USER'S ASSOCIATION, here in aflerreferred to as the "Association." It's mailing addre ss is :
 PO Box 1041 Taos New Mexico 87571but meetings of the members and directors may be held at such places within theCounty of Taos, State of New Mexico, as may be designated by the Board of Directors.
 ART ICLE II
 DEFINITIONS
 Section 1 "Association" shall mean and refer to STAR LAND USER'SASSOCIATION.
 ~ "Properties" shall mean and refer to that certain real prope rty described onExhib its "A" & "8" attached to the Articles of Association.
 ~ "Lodging Site" shall mean and refer to any portion of land created fromwithin the real prope rty described on Exhibits "A" & "B" hereof. the use of which shallbe governed by and subject to those terms contained in the STAR Land Users Codeas it may be from time to time amended by the initiator or the Board of Directors. Useof a lodging site shal l include membership in the Association and rights appurtenantthereto .
 ~ MMemberMshall mean and refer to the holder, whether one or more personsor entitie s, of a membership certificate to any lodging site created and describ ed foruse within the real property,
 .s..e.cti..o.n. "Members" shall mean and refer to every person or entity hold ing amembership in the Association.
 ARTICLE til
 MEMBERSHIP
 ~ Every person or entity who is an owner of a Membership Certi ficate for theuse of a lodging site within the real property shal l be a member of the Association.The Association is the sale entity that owns the "properties " described in Article IISect ion 2, The members own their lodgings and othe r personal affects on the"propertie s' t.Membership shall be appurtenant to and may not be separated from the
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us e _ ~ f an y lodging si te. Use of . a lo dg ing site a nd ownership of a M embe rshipCe rti fica te sh a ll be t~ e sa le qualification lor membership . In ab sence 01 a contraryag reement , vot ing ng hts shall be exerci sed by the nam ed ow ner/o wners of theMe mb er sh ip Ce rti f ica te . A sin gl e Membersh ip Cert ificate shall enti tle theholde r/holders to a single vote . One person may hold more than one MembershipCertificate. thus entitling said person to more than one vote .
 ARTICLE IV
 MEETINGS OF MEMBERS
 Section 1 AoolJa! Meeting The first annual meeting of the members shall be heldwithin one (1) year from the date of filing the statement required by S 1 of the UniformAssociation Act, and each subsequent regular annual meeting of the members shallbe held within the same month of each year thereafter , on a set date , time and place tobe fixed by the director with notices mailed to the members , at least thirty (30) days inadvance.
 SectiQn 2 Specia l Meetings Specia l meet ings of the members may be called at anytime by the initiator or by the director /directors, or upon written request of memberswho are entitled to vote .
 Section 3. Quorum. The presence at the meeting ot members ent itled to cast , or otproxies ent itled to cast , two -thirds (2 /3) of the votes ot member ship shall constitute aquorum for any action except as otherwise provided in the Article s ot Association. orthese Bylaws . If, however, such quorum shall not be present or represented at anymeeting , the member s entitled to vote thereat shall have power to adjourn the meetingfrom time to time without not ice other than announcement at the meet ing , until aquorum as afore said shall be present or be represented .
 Sect jon 4 Proxies At all meetings of membe rs, each member may vote in person orby proxy . All proxies shall be in writ ing and filed with the board twenty -tour (24) hoursprior to the meeting. Every proxy shall be revocable and shall automatically ceaseupon elimination of the member from the association. as is possib le, as descr ibed inthe October 1992 editlon of the STAR Land Users Code .
 ARTICLE V
 SELECTION OF TERM OF OFFICE OF DIRECTOR I CO-DIRECTORS
 ~ The affa irs of this association shall be man aged by a sing leinitiato r/director, Michael Reynolds , the designer and founder of the concept . for thefirst seven years following the filing of this association .
 ~ In the event of this director's death prior 10 the end of the seven (7) yearterm, a board of five director s shall be elected by the member s as per Section 4.
 SectiQn 3 Nll mber Following the seven (7) year term of the single dire ctor , theaffai rs of this Association shall be managed by a board of~ co-di rectors who
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shalf be members of the Association .
 Section 4 Term of Office . The i~ iti ator shal.1appoint or (if necessary because ofdeath) the members shall elect E!Y..e. (5} co-directors for a term of~ years, Four(4) yea rs, Three (3) years, Two (2) years and One (1) year respectively and at everyannual meeting thereafter, the member s shall elect a director for a term at Five (51years in order to provide a new director every year .
 Section 5 Removal Any co-d irecto r may be removed from the board, with or withoutcause , by a major ity vote of the members of the Association . In the event of death ,resignat ion or removal of a co-direct or , his successor shall be selected by theremaining members of the board and shall serve for the unexpired term of hispredecessor.
 Section 6 Compensation. No director or co-director shall receive compensation forany serv ice he may render to the Association . However, any co-di rector may bereimbursed for his actual expen ses incurred in the perform ance of his dut ies , ormembers may , by a two -thirds (213) vote , decide to reimb urse director(s) or co directors for excep tiona l serv ices.
 Section? Act ion Taken Without a Meeting. The director or co-dire ctors shall have theright to take any action in the absence of a meeting which they could take at a meetingby obtaining the written approval of all the co-di rectors . Any action so appro ved shallhave the same effect as though taken at a meeting of the co-director s.
 Sect ion B Indem nificat ion The initiator/directo r or memb ers of the board of codirectors shall not be liable to the members for any mistake of judgment. negligence.or otherw ise except in the event of willful misconduct of malfeasance. The Associationshall indemnify and hold harmless the initiator/di rector and each of the members of theboard of co-directors against all contractual liabilit ies to othe rs arising out of contractsmade by the director or board of co-directors on behal f of the Assoc iation and it'smembers , and in connection with any acts performed pursuant to the Declaration ofCovenants hereinbefore referred to unless such director or co -directo rs are adjudgedquifty of willfu l misconduct or malfeasan ce in the perfo rmance of their duties asdirectors .
 ARTICLE VI
 POWERS AND DUTIES OF INITIATORIDIRECTOR AND CO·D IRECTOR S
 ~ During the first seven year s the sing le initiator/di rector will evolve andrefine all aspects of this associat ion inc luding but not limited to bylaws, codes,arch itecture . mechan ical systems, ground transportation . and legal model .
 Sectio n 2 Powers The initiator /director and eventually the board of co-di rectors shallhave the power to :
 a. Adopt and publi sh rules and regulations govern ing the use of the lodgingsites in all aspects inclusive of regulat ion of design and construction of
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buildings. and inc lu sive of d ime ns io n , materials , de sign, syste m s,provisions at water, sewage and trash disposal. and 01 the entire tract 01real property, parking , access and tree removal and the persona l conductof the members and their gu ests on roadw ays and easements;
 b. Fix, levy, collect and enforce payment of the tax and insuranceassessments of the members of the Association. A distinction may bemade in the assessments to be charged for an improved lodging Site oran unimproved lodging site; Taxes and insurance and related cost sthereof are the on ly assessments place d on the members.
 C. Remove a member as described in the current STAR Land User'sCode;
 d. Procure and maintain adequate liability and hazard insurance onproperty owned by the Associat ion;
 e. Cause the members' solid waste to be co llected;
 Cause the roadways and easements to be maintained; and
 g. Cause all taxes and insurance of the Association to be paid fromassessment funds.
 h. Issue Membership Certificates;
 The initial director , by his signature hereby adopts the following :
 1. The STAR Land User's Code, as it now stands , and may evolvefrom time to time.
 2. Each member is responsible for the maintenance of his ownlodging site.
 ARTI CLE VII
 BOOKS AND RECORDS
 After the initiator steps down and the board of directors is appointed , the books andrecords and papers of the Association shall at all times , during reasonab le businesshours, be subject to inspection by any member. The Articles of Association and theBylaws of the Association shall be available for inspection by any member at theprincipal office of the Association, where copies may be purchased at a reasonab lecost.
 ARTICLE VIII
 MISCELLANEOUS
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~ The fiscal year of the Association shall begin on the firstday of January andend on the thirty-firstday of December of every year, except that the first fiscalyearshall begin on the date of filingof the statement required by 51 of the UniformAssociation Act.
 IN WITNESS THEREOF, I being the director of the STAR LAND USER'SASSOCIATION, have hereunto set my hand this day of 199_
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A bunny rabbit is a soft, almost defenseless . nonaggressive creature. However, if you trap it in acorner, fear and stress will make it attempt to clawand bite you. We believe human nature is basically(designedtobe)soft and nonaggressive. This is evidentfrom the physical structure and characteristics of thehuman body. However, fear and stress brought onby modern day living conditions can and has (thegunbusiness will testify to this) turned human beings intoclawing, biting creatures. This is why we have somany laws and policed enforcements necessary inour world today. Remove the stress andsurv ival relate d fea r from the huma n and youhave a soft , rather cos mi c, adapta ble beingcapable of enhanci ng the planet it lives on.
 A community structure will evolve much the same asthe structure of a tree evolves as it grows. Since noone in the modern world has ever lived without stressof survival we do not know what conditions will arise.Any attempt at a preconceived community structurewould simply inhibit natural manifestat ion much thesame as nailing limbs onto a tree would inhibit thegrowth of real limbs. The emergence of thecommunity is an adventure - not without problemsand dilemmas. Questions and directions in thisadventure are dealt with as they come up. To try topredict and solve every problem in advance is futile,impossible, and ridiculous. We must only create amore whole, broader scoped, softer state of mindfrom which to deal with inevitable suburban andurban type dilemmas . The tettile soil conceptprovides a general direction of community evolutionthat will produce more of the blossoms and fruit ofhumanity than current. conventional clusters ofhumanhabitat allow.
 165
 "Just elevate and decide in the sir".
 The above is a phrase used by basketball playerslike Michael Jordan, who is famous for his "air born"tactics. The idea is just to get up in the air - thendecide what to do after you get up there. Youroptions and view are both extremely enhanced fromthe "elevation". There are some wide scale problemswe have on this planet. Rather than trying to solvethe problems now, we must elevate our existence toa higher psychic plane, then try to solve problemsa11fi the enhancement of our options and views.This "elevation" has been attempted with drugs,meditation, magic, and religion but all of these seemto only have a temporary effect. The method of livingitself must also be the method of elevation.
 An independent Earthship commun ity hasthe potential to elevate the ove rall gener alexistence of Its Inhabitants.
 The Earthship is a vessel that will allow us to explorenew worlds. New worlds on our own planet.Imagine a hard packed, dry vacant lot. This is the"soil of stress" on which our current community andpolitical concepts are built. Our views and optionsare reflected from this condition. Imagine that samevacant lot with rich tilled soil and lots of water. Itwould be a forest, a wonderland. This is the soil ofconscious evolution from which our futurecommunity and political drea ms can grow. TheEarthship concept creates this soil. It allows us to"decide in the air".
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9. URBAN EARTHSHIPS - CITY APPLICATIONTHE EARTHSHIP CONCEPT IS MATURING INTO A VERY REALISTIC METHOD OFACQUIRING APPROPRIATE AND INSPIRATIONAL SHELTER ON THIS PLANET INTHE LATE 20TH CENTURY. WE HAVE TAKEN IT TO EUROPE. BOLIVIA, JAPAN ANDCANADA AND WILL SOON BE GOING TO AUSTRALIA, NEW ZEALAND AND RUSSIA.IT WORKS FOR RURAL DWELLINGS EVERYWHERE. HOWEVER , HALF OF THEPEOPLE ALL OVER THE WORLD LIVE IN CITIES. WE HAVE CONSEQUENTLY HADMANY REQUESTS FOR AN URBAN APPLICATION OF THESE CONCEPTS. EVENTHOUGH TH E U.S. DOES HAVE ABUNDANT LANDS FOR EAR THS HIPDEVELOPMENT IN RURAL AREAS, WE HAVE CITIES THAT ARE DYING DUE TOSUBURBAN DEVELOPMENT BEING SO REMOVED FROM THE CITY CORE. THE"WASTELANDS" BETWEEN THE CITY CORE AND THE FARTHER AND FARTHERAWAY SUBU RBS ARE PRIME AREAS FOR AN URBAN APPLI CATIO N OF THEEARTHSHIP CONCEPT. THIS WOULD BRING DWELLINGS BACK CLOSER TO THEDYING CITY CORES AND REVITALIZE OUR EXISTING CITY GRIDS BEFORE THEYBECOME GHOST TOWNS OR ASPHALT JUNGLES. CAN ONE BUILD ONES OWNEARTHSHIP IN A MAJOR CITY USING SOLAR ELECTRICITY, CATCH WATER,SOLAR TOILETS, RECYCLED AUTOMOBILE TIRE BUILDING BLOCKS, ETC? THEANSWER IS YES. THIS CHAPTER WILL EXPLORE HOW.
 Graphics by Many Remaly, Jonah Reynolds
 16 7
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In that there is not available land in urban areas(especially in Europe) for large amounts of Earthshipdevelopments, we must first dev~se a method ofcreating the "land" within the existing city fa~ric forsuch a concept. Think 01a flower pot In a window.The typical city apartme nt has no yard to .gro:-"flowers, herbs, or vegetables because everything ISpaved. Consequently, people in the city get largeand small flower pots and fill them with earth to growthings. Earthships also need "earth" to enable themto "qrow" in the city. We must conceptually andphysically find a way of creating landIspace for theEanhship concept. It must be accommodated exactlylike it is in rural areas. Cans, bottles. tires, etc. aremore easily available in the cities than the ruralareas. All of the utility systems in most cities are introuble. Water is sometimes rationed in many majorcities and is often bad. Electricity is expensive andusually a step away from "black out". Sewers are theworst and usually end up in what was once a river.Yet people still come to cities for jobs. opportunities,culture, etc. The materials for the Earthship conceptare more available in the cities and the need for theindependent vessel is also more explicit in the city.Imagine living in the city with your own independentpower , water and sewage . Imagine low incomehousing projects; warm and well lit (at no COSlto thetenant) and full of plants that produce food. Imaginethe cit y fathers gett ing an additional tax basewith no addit ional utilities needed to supportit. The key issue here is the land - the flower pot.Wtlat kind of .. flower pot ~ will allow Earthships togrow in the city?
 168
 .L -'~. FLO WER POT (a co nfi gurat ion or~ .:. »" supers tr uct ure to
 . recleve Earthshtp)
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The REACH community Illustrates a dense application of Earthship s on a very steep slope of a mounta in.
 169

Page 184
                        

A city application can be modeled after the alreadyexisting successful rural mountain application . Theidea would be to create the "mountain" as a super-
 170
 ., EARTHSHIP RESIDENTIAL
 structure built of concrete much the same way aconventional parking garage is built. This conceptwould apply to the areas close to the city core.
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v,
 TERRACED LAND CONFIGURATION FOR EARTH SHIPS
 Another approach is to create a mountain (or hill) outof compacted earth thus creating a south facingslope on which to buil d Earthsh ips. Practicalapplication of this method would involve less densityand slope than the previously suggested concrete
 171
 super structure and would therefore be used a littlefarther from the city co re. Either of these "man mademountain slo pes " (south lacing of course) can bedeveloped with the Earthship concept very similar toa real mountain slo pe such as at REACH (page165).
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Potential home owners in such a project wouldpurchase the use of a volume of square footage inthe super structure or man made hill and build (or lillin) their own Earthship type home with its ownelectrical system, water system, sewage system,etc. Existing city systems are all over taxed andantiquated anyway so this self sufficient housingconcept should be welcomed in any existing city.The concrete superstructure approach would involveone or many existing city blocks. The "man madehill" could also be fit into the existing city grid.
 Solar Survival Architecture has been working foralmost a quarter of a century toward deve loping aself sufficient, earth friendly housing concept that iseasily accessible (interms of skiff, money and materials) tothe majority of the people on the planet. After manyyears of prototypes, the Earthship concept wasborn in the late t980 's and has proven andcontinues to prove itself as a vessel that will sailindependent of existing housing dogma. TheEarthship is built from used automob ile tiresrammed with earth and laid into load bearing thermalmass walls. Because these walls are close to 3'·0"thick, they are already wider than the requiredfoundation for such a wall. Thus the walls are amonolith which is foundation, load bearing structure,and temperature control through tremendous mass.These walls can be buil t by unskilled people withearth from their own construction site and free usedautomob ile tires from their community. Thesestructural and thermal concepts have been in usenow for over twenty years . Solar Surv iva lArchitecture has produced a "how to" manual on thissubject - Eanhshio Volume I. A more thorough
 172
 presentation of these building concepts is presentedin Chapters / -4 of that book.
 After the structural and thermal aspects of theEarthsh ip were evolved enough to be used on awide scale globally, Solar Survival Architecturechallenged every aspect of the mechanical systemsin conventional housing. The result was~Vol. /I and Eanhshio Vol. III. Through these manuals,water, power, and sewage were all approached fromdifferent perspectives. At this point , the Earthshiphome bUiltanywhere on the planet out of automobiletires rammed with earth can stand alone andindependent of all centralized utility systems. Thesebuildings heat and cool themse lves. They providetheir own water and electricity and deal with theirown sewage . They grow significant quantities offood and can be built by relatively unskilled peopleon an "out of packer basis. They have become (andcontinue to become) more~ to people all overthe planet. For those who want to have their homesbuilt for them, SSA has trained licensee's to spreadout over me planet and guide people through theprocess or completely do it for them. Genericarc hitectura l drawings have been deve loped forbuilding permits, bank loans, and construction. TheEarthship mo vement is in place and growingat man y levels , The Earthsh ip program not onlyeffectively uses large quantities of automobile tiresbut also uses alum inum cans and bottles (seeEarthship Vol. I) and seriously effects other major globalprob lems such as energy, housing, recycling, water,sewage, etc. We feel that if all inhabitants of theplanet, both urban and rural, were to have access toinspirational earth friendly accommoda ti ons.the world would be a better place.
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THE "LAND BUILD" CONCEPTThe automobile makers began seriously makingautomobiles in the early 1soc's. At some pointautomobiles were recognized as a "fact" of our ageand lax dollars and political input were directedtoward highways to further enhance the usefulnessot the automobile concept.. We see a parallel here.Just as the highways have "paved the way "for automobile evolut ion .. there Is a methodof " pav ing th e way" for the Ear th.h ipevolution. Highways for automobiles requiretremendous tax dollar allotments, i.e. budgets for
 their emergence into our world. The "pathways" forEarth.h ip s also require a budget. This budgetalready exists In every community, in every state.The Earth .hlp "pathways" would simply require theredirection of this existingbudget.. This redirectionwould both fulfill the the original use of the particularbUdg~~ and create (in the process) "pathways" or idealconditions for Earth ship development. There is aperfect site tor the construction of a HighPerformance Gener ic Earthship . There is also apertect site for a whole complex of them. In sectionthat pertect site would be as follows.
 TERRACED LAND CONFIGURATION FOR EARTHSHIPS
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This configuration would accommodate a colony ofEarthshlps that step up the hill as shown above. Ifthis land configurationwere available in urban areas
 It would invite the application of urban Earthshlpsby both individualsand developers
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The configuration above makes it much easier todrive an automobile . As a matter of fact, thisconfiguration has influenced the very developmentand evolution of the automobile . Now, how do wecause the ideal Earthship land configu ration to"happen" in every city and town like highways androads have happened?
 In these times trying to get a new budget for anythingwith the tax payers money is difficult. Too muchmoney has to be used to support the bureaucrat icdinosaur. Thus trying to get government funding forbuilding an Earthship land configuration would befutile. However, what if the redirection of an alreadyexisting budget were to produce this configu rationwhile at the same time still doing what the bUdgetwas originally intended to do? This is the kind of~ force finding~ it will take to gat us through the future.
 There are many ineffic ient forces in our "civilized"world that can be "sharpened" and "focused" better to
 175
 yield more. Our pompous traditions and dogmas arereally the things that inhibit our natural evolution.Tradition and dogma are products of intelligence.When looked at with a broad scope through a largewindow of time, intelligence begins to look like an"adolescent type " phase that humankind must gothrough to evolve. Let's hope we make it through thisphase soon. The trees and the plants have beenable to maneuver beyond in teJ/lgence on theirway to unity with the planet. Imagine if trees andplants had dogmas and egos, there would be war inevery garden.
 Every town and city has a budget for a land fill orother method of garbage disposal. Any independentcompany can bid for the disposal of the garbage fromthat municipal ity. The "budget" is the amount ofmoney the city currently spends on wastemanagement at a specific land fill site not includingthe actual pick up and transportation of the garbage.Based on existing "phenomena", this is apparentlyenough to purchase or lease land, dig monstrousholes and bury the garbage with heavy equipmentand labor. Now let us say that we use this existingphenomenon to create a "land build" rather than a"land fill". A normal land fill involves a giant pit filledwith layers of garbage and layers of earth as shownon the following page.
 Land fill description of next two diagrams :1. Pertcrated pipes collect leachate that has percolated throughthe trash and chanels it to a treatment center2. Unloaded and pushed into place and covered dai ly3. Pipes collect methane gas4. lrrce rrreableclay seals Iandlil after t has reached capacity5. Structures can eventua lly be buin on top 01 the final layer ofsoil
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EARTH RAMMED TIRE RETAINING WALL
 A land build is the same thing only it is on top of the existing grade rather than below .
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The south side of the land build could be used fo;-Earthship lodgings. An example of a land build in use isshown above.
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--- -This is an over view .of a land build Earthship colony.
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18 0
 land configuration
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Whole cities can be shaped out of flat lands. Wecould shape the terrain to suit the needs of the futurein an effort to align with existing human influenced
 and natural phenomenon . Below an example - aland build city created in the flat lands of Texas fromEI Paso's garbage .
 181
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Garbage is a phenomenon of our age. We c~ n'tchange that overnight, yet we need an overniqhtsolution . We must therefore use a .force. that ISalready at hand - we only need to redirect It. Us ethe ex is ti ng garbage f~rce . bU~9~tS. andeconomics to make a land . build ". In ~henorthern hemisphere we could manifest south .facmgterrain for ideal Earthsh ip developments via ~h ewaste management avenues that already exrst.Soon. cities grow from their own garbage.
 Let us dream here for a moment on how this "landbuild~ could emerge.
 The first occupants are workers on the site : i.e assoon as Earthship shelter of any kind is available, itis used by the construction workers for temporaryoffices. workshops and bunk type hous ing. Thisreduces construction costs and co-ordination. Onsite temporary housing is a good attraction forstudent and learner types and free housing is tradefor lower cash pay. We have already begun to usethis approach in our REACH and STAR communitiesand it works. Now, low income housing evolves outof this situation. The main reason the lodgings arelow income is because we expect a psychologicalgarbage stigma or "vibe" to be present initially whichwill discourage higher income tenants from initiatingthis type of project at first. We have experience atthis because we have been building withgarbage for over twenty years. Of course, wehave millionaires building garbage houses now sowe know the garbag e "vibe" fades quickly whenpi!rformance and livability set in. As the "garbagevibe" fades and the strong , durable, embracingarchitecture begins to prevail, a softness begins to
 18 2
 emerge as plants and human input do their part.Then low income people suddenly realize they havea higher income market for the ir homes . TheEarthsh ip neighborhood evolves into a verydesirable place. It blooms. This results in the lowerincome people (who actually ·wore out· the garbage vibetramthe land build) having the opportunity to capitalizeon a "buy tow . sell high " situation. They in effectwould be the pioneers of this new frontier in humanhabitat thus creating opportunity for themselves anda harmonious earth friendly future for others.
 After more than twenty years of design anddevelopment evolv ing the Earthshlp we alwayshave in mind the "easiest" terrain for an Earthshlpdevelopment.
 If a "land build" were to create this terrain, it would belike paving the way for a commun ity of Earthshlpsmuch the same way as a highway paves the way formotorists to travel on. This would mean that thegarbage management budget (a signifiCant one) for any
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metropolitan area would (with the same stroke) be thebudget for zone preparat ion fo r off the gridEarthship housing. The generic Earthship designwould fit into this land build perfectly . We aretalki ng about a living system which is the byproduct of our present condition. We would belike the trees dropping leaves that rot and make soillor the baby trees to grow in. We drop our garbage(and our dogma) and a new breed of housing springsforth from the environment. This housing changesthe face of the earth both physically and spiritually.
 Now lets look at the more dense urban applicationnear the city core.
 LAND ASSEMBLAGE SUPERSTRUCTUREThe cities must accommodate half of the housingunits for the next decade. Many city cores in Americaare decaying while their suburbs are flourishing anddevouring vast quantities of energy, water and whatis left of the countrysides. We could contribute to theretardation of suburban sprawl and the conservationof remaining lands by taking advantage of the greatpotential of the city core for human housing.
 This can be done by means of planned dwellingincreases within the city providing Earth friendlyaccommodations attractive to all human beings.Physically attractive - it must provide physical comfortand pleasure for the human body. This must includecomfortable exposu re to the elements as well asshelter from them.Mentally att ract ive· It must not impose a way 01thinking or reacting on an individual. It must allow
 18 3
 his/her mind to function freely and individually . Itmust be an asset to mental health rather than adetriment to it. Housing can and has effected themental attitude of whole communities.Financially attractive - it must be capable of adaptingto the poor person's pocketbook as well as allowingthe wealthy people to utilize theirs.Environmentally attractive · it must accommodate theEarthship concept in the city as fUlly as it is used inrural areas. If the rural Earthship vessel werecompared to an environmentally friendly automobile- an urban superstructure would be a "parking lot" forenvironmentally friendly vessels.
 PROPOSALS1. We are proposing a lodging scheme that willprovide the suburban amenities such as: an exterioryard , auto park ing near the unit. freedo m toindividualize one's own unit, psychological distancefrom the city and communi ty ident ity . Thesesuburban amenities would be coupled with proximityto and involvement in the amenities of the existingcentral business district such as: central businessdistr ict entertai nment. shopping, employment ,cultural act ivities, religious cen ters , and civ icactivities. This concept would bring together the bestof both types of life ( urban & rural ) in a city housingscheme that is totally an expression of the peopleand planet - gree n arch itecture in the city .
 2. We are propo sing a lodging sc.hem~ thatcould be placed in the heart of a city .withoutinterrupting the commercial cond.uc~ 01that city. Thecommerc ial potent ial of an exrstmq square b lo~k
 near the city core is too valuable to be replaced with
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a residential complex. At the same time, however,the commercial potential of .a city core would begreatly increased if a re ~idenlla l compl~x w~re thereto make use of it. As with the land build this wouldcreate a tax base with no new utility obligation on themunicipality.
 As it is now, the existing residential areas areproviding their own commercial facilities in oursuburbs. These suburban "cities" compete with andweaken our existing city cores. As a result our citycores are losing their strength symbo lical ly andphysically. This is especially true in medium sizedciti es suc h as Albuquerque , Louisville andIndianapolis. For this reason we are propos ing a" resident ial blanket" over a typically struc turedco mmercial complex in the city core . Thiscommercia l comp lex would be of a similar concept tothat of existing city floor commercial facilities , thusaligning with the existing fabric of the city core and atthe same time providing the people needed to makeit prosper. The dwellers within the res identia lblanket would be within arms reach of the centralbusiness district amenities. The concept of theresidential blanket would be such that it wouldprov ide indiv idual dwell ing amenit ies heretoforefound only in the suburbs.
 3. We are proposing a lodging scheme that isadaptable to any income bracket in any city . Thescheme would be capab le of providing for manydifferent income brackets simultaneously in mass orsingularly. All classes of people must be consideredin order to furry revitalize our cities.
 184
 Even thoug h inco mes vary, the basic needs forphysically and mental ly hea lthy. inspirationalaccommodations are the same for all human beings.These needs would become the conceptualfoundation for a framework into which low, mediumand high income dwelling types cou ld be injected.Inspirational accommod at ions shou ld beavai lab le to all. This will do more towardchanging our planet than any platform of any politicalparty.
 4. We are proposing a lodging scheme thatwould use the same concept to produce a~type of complex in every city . The people (and theclimate) would be the variables which bring about thisdifference .
 The ideas and attitudes of people vary in differentparts of the country . Climate varies in different partsof the country . Lodging shou ld reflect these ideasattitudes, and climatic differences . Lodging shouldbe an expression of people and planet. As it is todaypeople are becom ing an expression of their poorquality housing and the planet is tragically not evenbeing conside red.
 In most high density lodging schemes today the totaldesign of the complex is so tied down by the architectand investors that their ideas , attitudes and financialmoti ves are impo sed upon the tenants and theenvironment. To so lve the large-scale urbanhousing problems of today, an en v ironmentallyfunctional and humanely aesthetic "breed" ofinspi rati onal dwelling accommodations mustbe developed. These accommodations mustallow for t he fi nan cia l, psycholog ic al , and
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phy si ca l dillerences In human beings w iththe exist ing activities of the planet be ingtheir comm on denominator. A super structurewould supply the physical and funct ional needs(buildingsites, vehicular and pedestrian access ways, etc.) for aresidential community in a way which advocates apeaceful coexistence of all races, creeds and classesin the same intra-city community in harmony with theplanet. Thus the super st ruct ure wou ldaccommodate any approa ch to Earthship dwellingsbe it owner-builder or developer produced . It shouldbe capable of handling many types (high/low income) ofhousing simultaneously or individually depending onthe need of the city. We have found in our ruralcommuni ties (REACH and STAR) that a commun ityneeds both high and low income people toconveniently function . The high income peopleusually need the wage worke rs to build, maintainand caretake their units for them. The lower incomewage workers usually need higher income people toprovide these jobs for them. An example of how thiscould work in an urban higher density commun ity isas follows: A "high roller" bUys a volume of buildingspace in the "urban mountain". The high roller bUysenough for his own unit plus some rental orinvestment units. He then builds for and rents to thewage workers or better still subsidizes their buildingof their own units near him. This way the high rollerhas a hand in selecting the wage worker types tohelp maintain and caretake his/her compound. Thissame scenario can also happen by chance . Wehave seen this happen in the REACH and STARcommunities.
 5. We are proposing a super structure within the citythat simply increases the usable land area by
 185
 creating land areas stacked or over lapped aboveground. They would be assembled in such a way sothey would sti ll receive sunlight, rain , breezes , etc.The super structure would provide the necessaryauto /pedestrian access ways as the suburbandeve lopments do. Into this super structure low,medium, or high income dwelling types cou ld beinjected . The potent ia l to build an Earthshipindependent of existing over-ta xed utilities wouldnow exist in the city. They could be singular ly built ,totally individual homes with the same freedoms ofbuilding that a rural or suburban site offers.However, If the need be to meet a demand andprovide for the poor, mass produced economy unitscould be injected . These would be required to meetcertain specifications but would still allow individualfreedo m within and without. This is similar to thesame highway providing for a BMW or a ChevyNova.
 This structure would be a "land assemblage"superstructure and could be re-used by different"vessels" in the same way as land itself or highways.The superstructure wou ld be des igned with thepermanence of raw land.
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CITYBLOCK
 Where in the city can peop le live without interrupting the existing city structure ? The exist ing city structure has acohesive and commercial value to the city ; it can not be conven ient ly interrupted.
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CITY,------- BLOCK------~
 What part of the city has the most to offer towarda pleasantresidential environment for people? One part of thecityanswers bothquestions.
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RAIN
 .~~ ,, ::: ~ :: ~ ~ :
 An abstract view of the city emphasizes the part of the city that is wasted - the part of the city that offers moreusable area than the entire city floor - the part of the city that could be utili zed without affect ing the existingconduct of the city - the part of the city that has potent ial for a pleasant and healthy resident ial environment.
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~ ~111 ~11Rl1UJ~11UJ1Rl~ ~~~11Rl~~1~©1MWITHAPPLICATIONOF RESIDENTIAL BLANKET
 People belong on top of the city: to take advantage of exposure to the natural amenities, to be removedfrom the intense activity at the city floor. and to take advantage of the view, sky, sun and air. The res id enti alblanket does not interrupt the existing conduct of the city.
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(Gn'1? ~~~l[gJ~(Gl~(Q)1MPLANAND SECTION OFTYPICALCITY
 Becauseof the sprawling structure of existing residential areas aroundour cities,almostas muchland is eatenup by suburban streetsas by housing. This consumes much more land and consequently puts peoplefartherfromthecity core.
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 ~~1\1 ~~~1[Rl&'~1~(Q) 1MPLAN AND SECTION SHOWINGCONSERVINGEFFECTS OF RESIDENTI AL BLANKET
 The same amount of housing units offer ing the same amenit ies can be blanketed over the commercial and officespace. The stepped and overlapped system which can be used has a condensing affect. With this type ofblanket system, a great amount of land can be conserved which would otherwise be used for suburban sprawl.The city is revitalized as people are able to live closer to and make use of the existing facilit ies of the city core .
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The previous proposals would constitute a concept for a land assemblage super strlJctu re right in the heart of the
 city, into which independent Earthship type dwe:...lI...in~g"SIl:W~O::-U I...d...b...e_in~j~eC=I..ed~.~~-:~~~...._=,.......
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The super structure would be placed in the city but itsnature would be such that it would offer the covetedamenities of suburban life. It would simplify the initialconstruction of units in that two surfaces of volumewould already be present (top andbottom). Structuralsupport and auto /pede str ian access would beimmediately available at each site. The definition of
 the unit itself (basedon rural Earthshipsystems, componentsand technique) would be all that is required. If thisscheme were used on a large-scale in several citiesthe origina l superstructure or various forms of itcould be ident ically repeated in every city withoutbeing monotonous or stereotyped as the Earthshipdwelling infill would make each superstructure one ofa kind.
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The type and characte r of the dwel lings that areinjected into the resident ial blanket would determinethe final appearance of each intra-city community .
 ________________19 4
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Earthshlp dwelling elements or components wouldbe mass produced to specifications relating to the"land assemblage" superstructure just as autos aremass produced to specifications relating to ourhighways. Techniques would evolve unique to thissituation but the results would be the same as ruralEarthships - independent earth and user friendlydwell ings .
 In addition to residential sites being sold or leasedindiv idually. "land parcels " from the residentialblanket (or thecommercial vokJmes be low) cou ld be sold orleased in any quantity to private developers . Thisconcept simply inc reases the permanent re-usableland area availa ble to sell or lease to the public in anexisting city block. The permanent and re-usablequalities of the "land assemblage" would insure itseventual cost return
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10. A BUILDING CODE FOR BEARING AND RETAININGWALLS MADE FROM EARTH -RAMMED TIRESIN EARTHSHIP VOLUME I WE PRESENTED A METHOD OF BUILDING LIVING MODULES FROMDISCARDED AUTOMOBILE TIRES RAMMED WITH EARTH. OVER THE TWENTY TWO YEARSOF DEVELOPMENT AND RESEARCH, WE HAVE COME TO THE OPINION THAT THIS METHODFAR EXCEEDS ANY OTHER KNOWN BUILDING TECHNIQUE WITH REGARD TO THERMAL,STRUCTURAL, ENVIRONMENTAL, AND AVAILABILITY ASPECTS. OUR BOOKS ARE AIMED ATMAKING THIS CONCEPT PHYSICALLY AVAILABLE TO OWNER BUiLDERS. IF THE METHODSPUT FORTH IN THESE BOOKS ARE FOLLOWED , THE RESULT IS A VERY "SUBSTANTIALLIVING MOD ULE". HOWEVER, IF THE CONCEPT IS USED BUT NOT EXECUTEDCOMPETENTLY WITH APPROPRIATE RESPECT FOR AND UNDERSTANDING OF THENATURE OF THE MATERIAL, AN UNSAFE BUILDING CAN BE THE RESULT. THIS is TRUE OFANY BUILDING TECHNIQUE. THIS IS WHY WE HAVE BUILDING INSPECTORS , THESEBUILDING INSPECTORS HAVE A CODE (THE UNIFORM BUILDING CODE - UBC) TO FOLLOW.THIS CODE PROVIDES CRITERIA FOR AN INSPECTOR TO RELATE TO IN DETERMININGWHETHER A PARTICULAR BUILDING TECHNIQUE IS BEING EXECUTED SAFELY OR NOT.THE PURPOSE OF THIS BUILDING CODE FOR BEARING AND RETAINING WALLS MADEFROM EARTH-RAMMED TIRES IS TO PROVIDE THAT SAME KIND OF CRITERIA FOR ANINSPECTOR TO RELATE TO IN DETERMINING WHETHER A TIRE BUILDING is BEINGEXECUTED SAFEL Y OR NOT. ANY BUILDING TECHN IQUE CAN BE EXECUTED IN ACOMPETENT MANNER OR AN INCOMPETENT MANNER, TIRE BEARING WALLS AND THEPERIPHERAL DETAILS ARE NO EXCEPTION . THIS CODE WILL BE AIMED AT BOTH THEINSPECTOR AND THE BUILDERS AS A CLEAR SIMPLE PRESENTATION OF TIRECONSTRUCTION STANDARDS ("DOS AND DON'TS") THAT MUST BE FOLLOWED TO INSUREA SUCCESSFUL, SAFE, COMFORTABLE BUILDING. IT IS OUR HOPE THAT VARIOUS STATESWILL ADOPT THIS CODE AS THEY MOVE INTO THE ERA OF THE USE OF AUTOMOBILE TIRECASINGS FOR THE CONSTRUCTION OF BUILDINGS HERE IN THE LATER PART OF THETWENTIETH CENTURY.
 19 9
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The walls are really the only aspect of a lire buildingthat is significantly unconvent ional. The roof andfloors use conventional materials and are covered bythe existing Uniform Building Code. Therefore athorough presentat ion of the standards forbea ring and retain ing walls ma de fro mautomobile tire casi ngs ra mme d w ith eart hwill be used as a guide to those whose job it is toinspect tire build ings for structural integrity , safetyand quality.
 1. TIRE SIZES USED IN BEARINGAND RETAINING WALLSAutomobile tires come in sizes called 13, 14, 15 and16. These sizes relate to the radius of the tire ininches, #13 tires being the smallest tires used in abearing or a retaining wall and #16 tires being thelargest. These sizes will be specif ied in differentparts of the structure as such.
 2. TIRE WALL AS FOUNDATIONIn that a tire wall is already wider than its requiredfoundation, it becomes a monolith which is both walland foundation (seeEARTHSHIPVOl. 1pp. 65-66).
 A. The first course of tires of any tire wall must beleveled and dug into undisturbed soil free of organicsurface matter such as plants, tree roots or other biodegradable substances .
 B. The first course of tires must be as large indiameter or larger in diameter than any other tire inthe wall. No tire may appear in a wall that is larger indiameter than the tires on the ground course of thatwall.
 200
 C. Tire walls over six courses high must have aground course of tires #15 or larger exclusively.
 3. COURSINGA. All tire walls must use staggered running bondcoursing.
 B. Joints between tires on any given course must bealigned with the central area 01 all tires on coursesabove and below . No joint between tires on anygiven course may align with any joint on the coursesabove or below.
 C. Hall tire techniques as outlined in article 4 mustbe used to maintain running bond coursing.
 4. HALF TIRE TECHNIQUESA. WOOD HALF TIRESWood half tires are outlined in EARTHSHIP VOL. Ipp. 95-97. Wood half tires must be treated with twocoats of wood prese rvative and wrapped in twolayers of six mill plastic when they occur on outsidewalls. Breather slits must be slashed into the i.n.s.i.d.e.~of all wrapped wood half tires occuring inexterior tire walls. Wood half tires must be treatedwith two coats of wood preservative with no plasticwrapping when used on inside walls. Wood half tiresmust be wired to the adjacent tires in their particularcourse as per EART HSHIP VOL I pp. 95-97 .
 B. CONC RETE HALF TIRESConcrete half tires must use a mix of 3 parts cement4 parts sand-5 parts gravel with engineering fibers.All tires adjacent to concrete half blocks must be
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porcupined (see EARTHSHIP VOL III pp. 2·4) with 16dnails to lock concrete to tires. In that concrete halftires are the most substantial half tire method, theywill be specified in some situations by the architect.All two story tire wall applications will use concretehalf tires.
 C. RAMMED EARTH HALF TIRESRammed earth half ti res are described inEARTHSHIP VOL III p. 5. Rammed earth hall tirescan be used only in tire walls five courses high orless and never at the end of a wall.
 5. BEARING WALLSA. Bearing walls built from earth rammed automobiletire casings must follow articles 1 through 4 of thiscode.
 B. All bearing wall s built from earth rammedautomobile tire casings must have a continuousbond beam of wood or concrete as described inEARTHSHIP VOL I pp . 101-103 or EARTHSHIP VOLIII pp. 6-9.
 C. All bearing walls eight courses or higher for theirentire length built from earth rammed automobile tirecasings must have a continuous bond beam thatconnects to a continuous bond beam on adjacentnon bearing tire walls.
 6. RETAINING WALLSA. All retaining walls built from earth rammedautomobile tires must follow articles 1 through 4 ofthis code.
 2 01
 B. All retaining walls built from earth rammedautomobile tire casings must be stepped back orlean into the earth they are retaining.
 C. Specifications and construction drawings certifiedby a licensed architect must appear in the stampedconstruction drawings for the permitted building forall retain ing wal ls built from earth rammedautomobile tire casings.
 7. FREE STANDING WALLSDEFINITION· Any wall not tied into the root structureof a building.
 A. All free standing walls built from earth rammedautomobile tire casings must follow articles 1 through4 of this code.
 B. All free standing walls over 2 courses high builtfrom earth rammed automobile tire casings musthave continuous arcs built into the design of the wall.These walls cannot be straight for any distance.
 C. Free standing walls built of earth rammedautomobile tire casings cannot be over 5 courseshigh unless designed by an architect and certifiedspecif ications and construct ion draw ing s areprovided for that wall.
 8. PLATES AND BOND BEAMSA. All tire walls that are an integral part of the roofedbuilding shall have a continuous wood or concretebond beam. This bond beam shall be anchored tothe tire wall with 1/2" anchor bolts set in concreteevery other tire or 1/2" rebar driven down through
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three courses 01 tires and bent over the top of thewood plate or set in the concrete bond beam.
 B. Wood bond beam plates shall be no less thanfour inches thick and twelve inches wide. Woodbond beam plates can be made up of (2) 2 x 12 'swith 6 mil plastic between the rammed earth tire walland the wood bond beam plate. The bottom bondbeam plate must be treated lumber. Joints in thelower layer of lumber shall never be closer than 2'-0"away from joints in the upper layer of lumber. Upperand lower layers of lumber shall be laminated with(6) 16d nails per running foot.
 C. Conc rete bond beams shall be a minimum ofBrdee p x 8"wide and have two pieces of 1/2" rebarcontinuous.
 9. OPENINGS IN WALLSA. All openings in walls made of earth rammedautomobile tires shall have concrete half blocks oneither side of the opening.
 B. The wood or concrete bond beam spanning theopening sha ll be increased in thick ness by aminimum of 8" This add itio nal thickness shallextend on either side of the opening a minimum of 2'4" and shall set on and be anchored to a concretebearing block equ ivalent in thickness to the tirecoursing height.
 10 . TWO STORYA. All two story earth rammed tire structures shall bedesigned by a licensed architect or engineer.
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 B. A continuous 9" deep x 2'·0" wide concrete bondbeam must occur at each floor level.
 C. All tires on the first level must be #15 or larger.
 D. All tires on the second level must be #14 orsmaller.
 E. All blocking must be concrete.
 F. All void packing on the first floor level walls mustbe concrete.
 G. All earth rammed tire work must follow articles 1through 4 of this code.
 11. LENGTH OF WALLSA. In that rammed earth tire walls are not made of arigid material that is sensitive to expansion andcontraction cracks, there is no limit on the length of aearth rammed tire wall.
 12 . HEIGHT OF WALLSA. The maximum height for a straight earth rammedtire wall which is an integral part of a structure with aroof or floor load is 10 feet. At this point a wood orconcrete bond beam must be installed as per article8 of this code.
 B. The maximum height for a circular earth rammedtire wall which is an integral part of a structure with aroof or floor load is 12 feet. At this point a wood orconcrete bond beam must be installed as per article8 of this code.
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C. The maximum height for a free standing earthrammed tire wall that is not a curved or a batteredretaining wall or otherwise structurally integrated intoa building is 6 feet.
 D. There is no maximum height for a batteredretaining wall constructed from earth rammed tires.All battered retaining walls must be engineered by alicensed architect or engineer.
 13. LOADING OF WALLSA. Loading on earth rammed tire walls must bedistribute d loa di ng only from joists, beams orrafters setting on a continuous wood or concretebond beam as per article 8 of this code.
 B. No po int or collected loading is possible onearth rammed tire walls unless special engineeringis provided by a licensed engineer or architect.
 C. The limits of the evenly d istributed load anearth rammed tire wall can accept are determined bythe bearing capacity of the soil that the earth rammedtire wall is setting on. In cases where an earthrammed tire wall is setting on rock or a concretefoundation which is wider than the tire wall itself andmore than typical roof or second story loading isdesired. the bearing capacity of the tire wall will bedetermined by a licensed architect or engineer.
 14 . FILL OF WALLSA. Earth rammed tires walls can be filled or rammedwith any type of earth, clay, sand or rock fill.
 20 3
 B. All tire casings must be packed tight to 90%compaction with a 6# to 9# sledge hammer. Sohspongy tire packing is not acceptable.
 15 . VOID FILLINGA. All voids between tires in earth rammed tire wallsmust be packed solid with mud in a four coatprocedure descr ibed in Earthship Volume I pages174·175 unless specific condit ions require thispacking to be done with concrete as per article to ofthis code.
 16 . EARTH CLIFFSA. All Earth cliffs shall be 12~ minimum from an earthrammed tire wall.
 B. All earth cliffs shall be approved as a result of siteand soil inspection by a licensed architect orengineer.
 C. Earth cl iffs can only occur under non bearingearth rammed tire walls or wall s only loaded fromone side such as east or west end walls.
 17 . JOINTSA. All joints and connections in earth rammed tirewalls must must be designed and assembled in sucha way so that no voids occur within the earth rammedtire wall. These voids must be filled with concrete or90% compacted earth contained in a double layer ofmetal lath or a rubber tire casing.
 B. All joints and connections in earth rammed tirewalls must emp loy over lapped tires and join ing
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methods so as not to result in stacked joints occuringover each other.
 The regulations for earth rammed tire constructionput forth in this code are a guideline relat ing tostru cture only and are subject to evolution,refinement, and addendum.
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11. THE SURVIVAL PODTHE EARTHSHIP CONCEPT HAS TAKEN SOME FAIRLY RADICAL IDEAS ANDEVOLVED THEM INTO A FORM THAT IS PALATABLE TO THE MAJORITY OFTHE POPULATION , CONSIDER ING THE GRIP OF EXISTING CODES,REGULATIONS, TRADITIONS AND DOGMA. WE THEREFORE STILL USESOME CONVENTIONAL TECHNIQUES AND MATERIALS LIKE WOODTRUSSES, FIBERGLASS INSULATION, MODIFIED BITUMEN ROOFING, ETC.AS WE HAVE VENTURED AROUND THE WORLD WITH THE EARTHSHIPCONCEPT WE HAVE OBSERVED THAT IN MANY COUNTRIES WOOD ISSOMETIMES SCARCE AND IS GETT ING EXPENS IVE FOR ALL OF US.CONVENTIONAL INSULATION AND ROOFING MATERIALS ARE ALSO HARDTO FIND. ALUMINUM CANS, AUTOMOBILE TI RES AND CO NCR ETEHOWEVER, SEEM TO BE EVERYWHERE. WE DECIDED TO RESPOND TOTHIS OBSERVATION WITH A MORE RADICAL FORM OF THE EARTHSHIPCONCEPT THAT USES LESS WOOD, NO CONVENTIONAL INSULATION, ANDNO MANUFACTURED ROOFING MATERIALS. THESE MATER IALS AREREPLACED WITH YET MORE RECYCLED BY·PRODU CTS OF THE 21STCENTURY AND CONCRETE. THIS MORE RADICAL EARTHSHIP WOULD BE,IN TERMS OF INITIAL MATER IALS, CHEAPER THAN THE OR IGINALEARTHSHIP BUT LESS ACCEPTABLE TO CODES AND REGULATIONS.THERE ARE PLACES (3RDWORLD COUNTRIES) AND SITUATIONS (PEOPLE WITHALOT OF TIME ANDNO MONEY) WHERE THIS APPROACH WOULD HAVE SOMEMERIT. WE PRESENT THE SURVIVAL POD , AN ALMOST TOTALLYRECYCLED BUILDING.
 Graphics by Claire Blanchard
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In an effort to address these issues, we took the tire"UNand molded it into more of a circle so it wouldreceive a dome
 nol' l'SUN SUN
 We were asked specifically in Europe and Bolivia totry to extend the recycl ing thinking of the basicEarthship a little farther into its rather convent ionalroof structures. The survival pod eliminates the woodbeams and/or trusses for roof structure . We havebeen working with aluminum can/cement domes formany years (see Earthship Volume II, Chapter 11).These domes did not, however, lend themselves tothe MUMshaped roofing needs nor the catch waterneeds. Insulation for these domes has also been anexpensive spray-on high-tech problem in the past.We sometimes used double domes with insulation inthe middle of the two domes but th is was alsoexpensive in that we had to build two domes just toachieve insulation (see Earthship Volume II, p. 213).
 through the greenhouse at night. This compensatedfor the somewhat lower amount of heat gain duringthe da .
 GREENHOUSE
 Now with the circular shape we could apply a domemade of aluminum cans and cement (see EarthshipVolume II, p. 213) . These domes are primarilyperforated cement domes formed with cans . Theytake more time to build than wood structures but onlyone skill , minimal tools , and one purchased material- cement. Concrete domes can be vel}' dangerous ifnot executed properly. Consult Earthship Volume IIchapte r 11 and SSA or an engineer before youproceed . The dome closes with a skyl ight"turtleneck" at the top and sits on a cont inuouscan/concrete bond beam (see Earthship Volume II,pp. 220·221 and page 165 this Chapter).
 CIRCLE "U"ORIGI NAL"U"
 We uno this to be satisfactory as the more narrowsouth opening of the circle could be closed off withglass doors to shut the space off from heat loss
 20 6
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SKYLIGHT
 In the survival pod we use an abbreviated dome - nota full half circle. This creates more thrust at the pointwhere it joins the tire ci rcle , hence the structuralconcrete bond beam. We have a slight slope on thisbond beam to receive this thrust. This creates a cav ity for insulat ion. Many different
 recyc led insulations can be used. If you're in a city,use shredded paper. If you're in the country, usestraw . Do not use hay as it may spontaneouslycombust. If you 're near a saw mill use dry saw dust.Keep all recyc led and organic materials dry or theywill compost and become a fire hazard. Otherpossibilities are scrap stryrofoam, pumice, cloth, etc.This cavity must be lined, before filling , with 6 milplast ic for a typical vapor barrier and after filling,another layer of plastic is advised.
 How do we insu late this room in a low tech way withrecycled mate rials and few skills? We take anotheraluminum can parapet wall up off the bond beamaround the ed e of the dome.
 Notice that the can wall forming the cavity is shorteron the south side. This is so the eventual roofcovering the cavity can slope to the south for catchwater purposes.
 CONTINUOUSSTEEL REBARREINFORCEMENT
 PARAPET WALL
 CAN/CONC RETEBONDBEAMSLOPEDTOREC EIYETHRUST
 208
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The roof can be made by stretching regular steelrebar from the "turtle neck- 01the skylight opening tothe can ara et wall around the dome.
 This rebar spokes out all the way around the dome.
 20 9
 This is then covered with metal lath or a double layerof chicken wire and plastered with 4 coats 01 regularcement plaster with engineering fibers , scratchedafter each coat. The final smooth (troweled) coat ofplaster can be painted with what ever is available.We use regular latex or an acrylic base paint (seeappendix this chapter) to catch clear water.
 You now have a survival pod using nothing butconcrete and recycled free materials. A typicalEarthship greenhouse structure can be leaned upagainst this unit with systems integrated accordingly.
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FORMING THE INSULATION CAVITY OF THE CAN DOME
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It is truly a cellular "natural" home with by-products that we humans discard from our daily lives .
 2 13
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EARTHSHIP IN JAPAN SHOWING KNITIED IN CONCRETE POST AND BEAM FOR EARTH QUAKE DESIGN
 2 14
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12. CLIMATIC ADAPTATIONSA FOUR WHEEL DRIVE TRUCK DESIGNED FOR STEEP MOUNTAIN ROADS ISAN AUTOMOBILE POWERED BY A GASOLINE ENGINE . A PORSCHEDESIGNED TO GO 200 MPH IS ALSO AN AUTOMOBILE POWERED BY AGASOLINE ENGINE. THESE ARE BOTH TWO DIFFERENT ADAPTATIONS OFTHE SAME CONCEPT - THE AUTOMOBILE. THE EARTHSHIP CONCEPT - ANINDEPENDENT DWELLING VESSEL CONSTRUCTED FROM TIRES RAMMEDWITH EARTH - DESIGNED TO MAINTAIN TEMPERATURE AND HARVESTENERGY AND WATER FROM ITS IMMEDIATE ENVIRONMENT - IS ALSOCAPABLE OF MANY DIFFERENT ADAPTATIONS. THESE ADAPTATIONS WILLGEAR THE PERFORMANCE OF THE VESSEL TO THE DEMANDS OF ITSLOCAL CLIMATE. IN SOME CLIMATES THE TEMPERATURE CONTAINED BYTHE MASSIVE WALLS WILL BE WARMER THAN THE OUTSIDE AND SOLARENERGY WILL BE ADMITTED AND STORED . IN OTHER SITUATIONS THETEMPERATURE OF THE MASSIVE WALLS WILL BE COOLER THAN OUTSIDEAS THEY ABSORB TEMPERATURES FROM THE COOL EVENING AIR ANDTHE EARTH ITSELF. THE SOLAR ENERGY IN THIS CASE IS BLOCKED WHILEBREEZES AND UNDER GROUND TEMPERATURES ARE ADMITTED. THISCHAPTER WILL EXPLORE THE VARIOUS WAYS THE EARTHSHIP AND ALLTHE SURROUNDING EARTHSHIP HARDWARE IS APPLIED TO RADICALLYDIFFERENT CLIMATES AND SITUATIONS .
 Graphics by Claire Blanchard
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If you take a Porsche up into the mountains on arutted steep muddy road you will be in trouble. Thisis not the fault of the Porsche . It is the fault of thefoolish. ignorant. ill-informed driver who drove it upthere. The misuse of an Earthship is just as easy and(10 those 01 us whodealwilh themeveryday) seems just asfoolish. The important issue here is that theowner/builders must be aware that the use 01 theEart hs h ip concept does require sometailori ng to site and climatic specifics.
 This high performance gene ric "U" modu le isdesigned for 100 degree summers and below zerowinters in a generally arid climate (10· totatpreciptanonperyear) with reasonably stable soil. Lets take this
 21 7
 While we can provide generic drawings for themodules , we must advise that owner/bu ilders solicitthe gu idance and counsel of Solar Surv ivalArch itecture relative to what mod ificat ions arenecessary for a specific site or climate . A Porsche isa dream car but it can be a very disappointingexperience if you purchased it thinking you coulddrive it on logging roads in the mountains . You mustget the right vehicle for the road you intend to travelon. likewise. get the right Earthship for the land youintend to build on.
 typical "u module through several site and climatevariat ions and watch how it adapts . Because of themodular approach - once you understand how tobuild and/or adap t a single "U" - you can build andadapt the whole home.
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UNSTABLE SOILAll site and cl imatic conditions are the same asdiscussed on the previous page for a basic generic"U" except the sou is unsta ble. The solut ion is
 simple. Do not use earth cliffs . Excavate down aslow as you want but take the tires to the t2o.ttc.m of thisexcavat ion, i.e. all the way down to floor level.
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MOIST SOIL - WET CLIMATE - MARSHYLANDThis situation requires that the Earthship be builtentirely above ground on a built up base. This baseshould be machine compacted to 95%. In thissituation there is no dis laced soil for a com lete
 burial so soil may have 10 be brought from anotherlocation . Then berm against the building as high asyou can and insulate and plaster the rest. The rigidinsulation goes down below the burial level 2 to 4feet depending on the depth of the frost line in yourarea.
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EARTHOUAKE ZONESIn areas of the globe that require a structure that willwithstand earthquakes the knitted in concretecolumns that occur on the ends and corners of the
 tire walls meet this need. These concrete columns,shown in the above diagram and photograph on thefollowing page. are reinforced with rebar andconnect to a concrete bond beam.
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EARTHSHIP IN JAPAN UNDER CONSTRUCTION SHOWING KNITTED IN CONCRETE COLUMNS
 22 I
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EXTREMELY COLD - NOT MUCH SUMMERWhen there is no real summer and the frost line ismore than 4'0" deep, insulate your mass away from~ as the earth is not warm enough to helpmaintain the required comfort zone temperatures . Inthis situation there is no real advantage to going intothe earth as it is not going to embrace you withwarmth. It is best to build the vessel on the earthand completely insulate your mass away from the
 cold earth . Again as on page 213 there will not beany displaced earth for complete burial so insulationand plaster are required above the burial. This ismore expensive than the generic totally bur iedapproach but not as expensive as conventionaltechniques adapted to the same conditions wouldbe. In this situation it would also be advisable toinsulate your mass away from the colder earth.
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Page 237
                        

ANOTHER EXTREMELY WET OPTIONSome situations such as a sandy beach or a sitenear a stream that could swell would require aconcrete foundation to elevate the structure above
 Tire walls are simply big round thermal mass bricks.They can be laid on concrete foundations like anyother brick. 90% of the Earthship applica tions don'trequire this but it is an option . It is important to note an Earthship can be built very simila r to any otherbearing wall buildinq system .
 ground like any other build ing . In th is situation youmay not bury at all so a vertical rear wall can be usedwith rigid insulation and plaster. An arc is necessaryin the rear wall if it is not buried .
 Howeve r, no other system has the thermal masscapabilit ies of the Earthship and the Earthship hasmany options that conventional method s do not.The generic super economical appl ication of theEarthship may not always be the best for certa insituations. Having the need for concrete foundat ionsdoes not mean you can't have an Earthship.
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EXTREME WARM AND MOIST - HUMIDWarm, moist, humid climates do not require solargain. They do not require sloped glass. Dampnesscould require a concret e foundation as on theprevious page, or building on compacted fill as onpage 213. Insulating away from the outside heat isnecessar . Obvious I au wouldn't sink the
 Earthship in the moist ground. You would enhancethe ventilation (see Earthships Volume I, p. 45 and IIpp. 146-147 for humid ity contro l). The mass of thetire walls will still help maintain a cooler temperatureand there is no easier , more durable thermal massbearing wall than earth rammed tires. Higherceilings are also best in this situation.
 ________224-- - - - - - - - - - - - - -
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Followin is a floor
 !i - - - - - - - - - - - - - - - - - - - - - - - - -, ~
 r ,, ,w •
 The floor plan is two sets of RUR' S facing out asglazing need not face any specific direction . Thebuilding is not buried in the earth due to the dampclimate.
 It may have concrete foundations under the tire walls.This would be determ ined by site inspection. Thestructural concept is still therma l mass · UR's. Manygeneric details would apply.
 225 _
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HOT /DRYIn this situat ion go ing into the earth as far as possible would be advised to reach for the cool earth temperatures.Soil cond itions wou ld have to be checked for use of earthchfts.
 Insulation between the mass and the earth would notbe necessary. Glazing could be vertical and thebuilding wou ld wa nt to fac e no rth. Ve nti lation wou ldbe enhanced. (see Vol. I & II). Now lets introduce anew factor to the Earth shlp adaptations · wind. Manyconventional homes have been blown away by
 226
 numcanes and tornados . In these areas, It yourhome was not blown away, you still could not use itbecause after these holocausts. gas and power areusually down and water and sewage lines are oftendamaged. The Earthship can address all theseissues. We present THE HURRICANE HOME.
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 Usually hurricanes occur in hot damp climates wheresolar gain is not required. It is more important to coolthe structure than to heat it.
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The "U"'s face inward so no glazing IS vulnerable towind. The building would most often be placed .Q.!lthe ground as most areas hit with hurricanes are wet.The burial would simply take the wind over thebuilding . Completely protected against winddamage, solar panels for power are in a telescopicpipe to be lowered flat on the roof during high winds.
 228
 Catch water. solar power, grey water absorption andcomposting toilets would facilitate total operation ofthe home when all other homes, dependent onpublic utilities, would be useless. Gates couldprotect entrance ways from high winds. The buildingis elevated so high water would run out.
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STEPPED APPLICATIONSSloped sites fac ing the sun are obv ious ly the best forEarthships where solar gain is necessary. Thesesites introduced the opt ion of stepping up the slopeas presented in Volume I.
 The most economical approach to this is to maintainthe generic section and just repeat it in one of twoways. The easiest way is to place the upper levelgreenhou se wall over the lower level north wall.
 This is simp ly two totally gener ic ~ U~ ·S stepped up the hill. Adapting genenc draw ings to this site situat ion wouldbe fairly easy . Stairs between levels can be carved up into the upper · UM as des ired .
 2 30
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The other wa is to overla the "U"'s but t and maintain the eneric slo e.
 ~'"This requires a major beam to carry the upper solar
 face and consequently some columns and footings.There are many other variations but the overlappedapproach can get very customized, very quickly.
 231

Page 246
                        

GENERIC EARTHSHIPAT S.T.A.R. UNDERCONSTRUCTION
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13. THE NEW GENERICSTHE EARTHSHIP CONCEPT AS PRESENTED IN EARTHSHIP VOLUME I(IN 1990) HAS PROVED TO BE A VIABLE WAY FOR PEOPLE TO BUILDTHEIR OWN HOMES. MANY OF THE DETAILS AND METHODS HAVEEVOLVED AS PRESENTED IN PREVIOUS CHAPTERS OF THIS BOOK.HOWEVER THE BASIC "U" SHAPE (OPEN TO THE SUN FORSOLAR GAIN)CONSTRUCTED OF AUTOMOBILE TIRES RAMMED WITH EARTH FORTHERMAL MASS HAS PREVAILED. THE EVOLUTIONS HAVE SIMPLYMADE IT EASIER AND CHEAPER TO CONSTRUCT, PERFORM EVENBEDER AND MORE VERSATILE TO VARIOUS CLIMATES. MUCH OFOUR WORK IN THE PAST FEW YEARS HAS BEEN EVOLVING THESYSTEMS THAT MAKE THE STRUCTURE INDEPENDENT. EARTHSHIPVOLUME II (1991) PRESENTED OUR EARLY EFFORTS AND CONCEPTSREGARDING THESE SYSTEMS. AS THESE SYSTEMS CONTINUED TOEVOLVE WE FOUND THAT (LIKE THE' U' MODULE CONCEPT ITSELF) THEYBEGAN TO DICTATE CERTAIN FACETS OF THE BUILDING RELATIVETO THEIR MAXIMUM PERFORMANCE. WE FOUND OURSELVESTRYING TO FORCE THESE SYSTEMS DETAILS AND DEMANDS INTOTHE VARIOUS FLOOR PLAN LAYOUTS OF THE GENERIC "U" MODULES.AS THE SYSTEMS CONT INUED TO EVOLVE AND BEGAN TO WORKBETTER AND BETTER, THEIR DEMANDS ON THE FLOOR PLANLAYOUTS BEGAN TO GAIN MORE AND MORE RESPECT. FINALLY, WESIMPLY ALLOWED THEM TO DICTATE TO US WHAT THEY REQUIREDFOR ULTIMATE PERFORMANCE MUCH THE SAME WAY WE ALLOWEDTHE "U" MODULE AND THE TIRE TO DICTATE TO US THE ORIGINALDESIGN. THIS HAS RESULTED IN WHAT WE CALL THE "NEWGENERICS". THE HIGHEST PERFORMANCE , LOWEST COST,EARTHSHIPS AVAILABLE TO HUMANKIND AT THIS TIME.
 Graphicsby Claire BlanchardPhotographs by Pam Freund.:....-------------
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We, as humans needing shelter on Earth in the zt stcentury, must forget the concept of ~hou se". Unlessyou are rich or very skilled, the concept of "customhome" or being able to build your own home mustalso be let go.
 The automobile is too evolved to allow each of us todesign our own. Designing your own automobile isconceivable but highly impractical and vastlyexpensi ve, i.e. virtu ally not poss ible. We mustchoose from what the various automobile companieshave provided from their research and development01the many aspects of automobile performance anddesign. The dwelling vessels for planet Earth in the21st century must perform and they must be moreavailable to all without sell ing our souls anddestroying our planet. These "Earthsnips" (like 1Mautomobile} are the result of much research anddevelopment relative to structure , performance andcost. In automobile selection, there are not manychoices other than style, color, degree of luxury andperformance. The same is true for the reallyappro priate and secure living vessel lor futuredwellers on Earth. This concept is one of our majordiscoveries.
 Our exper iences over the last twenty years haveshown us that the acceptance of this concept byhumans would allow us to step back into stride withthe rhythms of the universe . We cou ld thenparticipate in our own evol ution rather thanpreventing it which is currently the case. The bottomline is - we must change in our minds before we canchange our course. We must do this soon as ourcurrent course is leading to extinction of human life.Various animals and plants are illustrating this fact as
 2 34
 they simply disappear. Surely we can see that asmore and more animals and plants become extinct •humans will eventually follow. Don't we realize thatwe are in the same river that has carr ied manycreatures before us over the falls of destruction? Weare just far enough upstream to go ashore and lind anew course, carve a new river, evoke a new conceptof living that will carry us (evolve us) gently to the seaollile everlasting instead of the edge of extinction.
 The new generic Earthships are a new course, a newconcept of living. We recommend them over anycustom Earthship design at any price. They are boththe most economical and highest performancevessel we can provide at the present time. Anyvariation from the dictated des ign of the newgenerics will simply cost more and perform less. Wewill obviously help anyone in any way we can towardany application of the Earthship concepts , however,those who will get the best performance at the lowestprice will be those who can drop the concept ofcustom home and accept the dictated design 01thenew generics. From what I have seen through manyyears of being an architect, my seminars and workingwith hundreds of people: this is the single mostdifficult and obvious barrier between people andtheir homes - the ability to step out 01 the deadconcept 01 house and int o an evolvingconcept 01 living. They can choose a crackerboxin Levittown or a Chevy off the lot but want to designtheir own passive solar, self sufficient Earthship. Thenew generics can sail us into the future if we cansimply get on the boat.
 Just as an automobile has a space for an engine anda space for people, an Earthship has a space lor
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support systems and a place for people. Just as thisautomobile engine is a predesigned functional unit initself so are the independent mechanical supportsystems01an Earthship.
 The new gener ics involve two basic structu ralmodules. The already presented "U" living moduleand the new "mechanical" module. an "m UM. Thismechanical module is a synthesized physical andstructural arrangement of predesigned mechanicalsystems and components that support the livingmodules. It is far more economical to predesign thearrangement of these systems (in theirownstructuralmodule} relative to their optimum performance than itis to custom arrange and install them in each andevery Earthship. Some of the considerations towardthis design are as follows:1. Bathroom must be on front face for warmth
 without blocking solar gain to the ~U" livingmodules.
 2. Solar toilet must be in the front face tofunction.
 3. Pump and filter system (WOM) must be nearreservoir and waterfall to accommodate pumplimitations and reduce plumbing costs.
 4. Power organizer (POM) and battery box mustbe together under P.V. panels and centrallylocated to the living spaces.
 5. Hot water heater must be near water center(WOM).
 6. Power organizer (POM) must be near waterorganizer (WOM) to accommodate power topumps with minimum copper wire runs.
 7. Relrigerator must be near power organizer(POM) to facilitate minimal gauge copper wireruns.
 8. Bathroom and washing machine must be nearreservoir to minimize plumbing.
 9. Each ~ U · living module must have adequateventilation and egress with a minimum amountof detailing and noise from mechanicalsystems.
 10. Sufficient planter space must be allowed toaccommodate the wetlands grey watertreatment tank.
 THE "u" MODULEThere are many types of · U" modules . They arebasically spaces that can be used as kitchen/livingldining. bedroom, study or any arrangement 01 theabove, i.e. a "U" module is a room module typicallylarger than single rooms in frame houses. As perChapter 2, the "Jungle" can be placed in any or all 01these "U·s
 The floor 01 the jungle area of a "U· is dug out andlined for a continuous wetlands grey water treatmenttank with plants above (see Chapter 2). This is in effect
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your "septic tank" room. Originally we planned toclose these jungle rooms off from the rest of theEarthship but they have proved to be such delightfulspaces that we have started integrating the jungleinto typical "tr's. Thus the jungles are part of a roomspace as well as a grey water treatment facility and agarden for food and flowers . We have grownbananas, grapes, all vegetables, herbs, etc. in thesejungle rooms (see Chapter 2). "U- modules, thereforeaccommodate typical living spaces with or without ajungle.
 THE " mU" MODULEBathrooms must be on the front face for warmthwithout back up heat. This results in a space behindthe bathroom that receives no solar gain. This spaceis a logical location for predesigned mechanical andutility components (and stcraqe] both because of itslack of soJargain and its proximity to the bathroom.The -mUMs therefore evolved to accommodate thissituation. Since the solar toilet design (see Chapter 4)requires vertical glass, the basic "rntr's are a narrowmechanical ~ U" with a vertical front face.
 In that there are several different applications of the-mU", we have tried to take advantage of this verticalfront face (as often as possible) for ventilati on andegr ess windows and door s. This reducesinterruptions in the sloped front face fixed glass (seeoverview page 235) in front of the typical -U" modules.We are, therefore, reducing the detailing and makingthe generic Earthship more simple and economical.
 ~mU" 1 is the full bat h on the front face andutility/power/hot water/food storage in the rear.
 236
 "mU"1 - FULL BATH
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"m U "2 is the 1/2 bath on the front face andlaundry/storage/power in the rea r. "rn U " 2accommodates an operable window in the verticalface for ventilation and egress for an adjoining "UNmodule. Note that both "m U"' and "m U"2 aredesigned to accommo date a water organi zingmodule for an adjoining catch water cistern. It isimport ant to note that like regular ''U' 's , all"rnU"s are structurally identical in sectionand plan.
 238
 1I IIIIIII
 - -_II :::-::-
 'SOLAR
 I TOILET 1'; - 0' I
 "MU"2 - HALF BATH
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I III_ _ --L __
 ,i ~U 17_.0"
 "MU"3 - FRONT ENTRY
 I II I~s~ _
 l-JN~
 ~--- ---~
 "rnUM3 provides egress and ventilation on the front
 face with storage in the rear. This module is used foregress when bedrooms are desired in the middle ofthe layout.
 Obviously if there is more than one MmU" the rearshaded space would not always be needed formechanical. In the case of more than one "mU", themechanical can be split up with electrical in the rearof one "mU" and water/utility in the rear of another.There is never enough storage in any home so therear of certain "mUMs can be used totally for storage.
 Any combination of the front and rear uses of theseexample "rntr's can be applied. Remember that thestructure of every "mU" is the same. The depth canvary ("U·s can be deeper or shallower) but the width isbetter left as designed due to the detailing requiredfor stock sizes of fixed and operable front facewindows. It a larger bathroom is desired (a wider "mUM)the sizes of the front face windows would have to bechanged and this would probably result in a custompiece of thermal glass as compared to the stocksized thermal glass shown. The result would simplybe a littl e more arch itectura l and constructionexpense.
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There are obviously many combinations of MUMS and"mU"s. Below is a one bedroom generic floor planusin two MUMS and one "mU".
 240
 Egress and ventilation are achieved on the ends ofthe building so we have no interruptions in the fixed
 lass in front of the t ical "U"s
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In the arrangement below, the front face does notneed to be interrupted with various operable windowtypes for ventilation and egress as both are achievedin the "mU" or on the ends. This keeps the front facedetailing to a minimum which keeps costs down.Operable windows most economically occur on theeast and west or in "mU" modules with vertical frontfaces.
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E THE VERTICAL GLANOTICA TYPICAL GENER IC OVERVIEW.
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Now we have uninterrupted fixed glass front facedetailing (see overview previous page) with two basicstructural modules both of which are very simple tobuild. This leaves the owners with the task ofarranging various different types of "m U" and "U"modules to tailor the concept to their needs. This isthe most econom ical and highest per formingapp licat ion of the Earthship concept to date. Ofcourse there can be custom app licat ions but thearchitectural and construction costs (and degree ofdifficully) go up and performance usually goes down.This new genen'c method is the way to be successfulin building your own home out of pocket. As soon asyou drift from this method, costs go up. SolarSurvival Architecture has provided a new genericsinformatio n package in an effort to en lighte nprospective clients on the most economical way toproceed with getting an Earthship. We have seentoo often that an owner's desire for customization iswhat makes their projects grow in cost and diminishin performance,
 A basic cons tructio n sequence of a typical newgeneric "U" is on the following four pages. Werecommend sinking them into the ground as much as6'-0" where soils will allow to use more natural earthcliffs and less tire work . This obviously reducescosts. However, when soil stability does not allowthis, the entire IOU" (or building) can be built on thesurface of the ground and earth can be bermed uparound it. Tire work can also be taken down to thebottom of the excavation to avoid earth cliffs wheninstability of soil demands this. Both of the abovesit uations will requ ire slight archit ec tu ralmodi ficatio ns to the gene ric draw ings. Sola rSurvival Architecture should be consulted in both the
 above instances . See Cha pte r 13, Cli maticAdaptations ,
 The analogy of the automobile has served us wellhere , to ill ustrate the importance of usin gpredesi gned systems and modu les to keep costdown and performance up. There is, however , a veryimportant difference between Earthships andautomobiles that needs to be emphasized , While thenew gener ic Earthships offer the high performanc eand low cost of a mass produced automobil e, theEarthship makes its own "fuel", catches its own water,puts out no ai r or noise pollution and can goanywhere.
 MATERIAL AVAILABLE
 New Generic package $5.00This packa ge explains how to apply the
 generic approach and develop or choose your owntailored floor plan.
 New Generic Construct ion Drawings $1,500 .00(With video and books)
 The se are arch itect stamped detail eddrawings (26 pages ) includ ing all mechan ical for ageneric Earthship based on you r tai lored gene ricfloor plan.
 All prices subject to chang e afte r the printing of thisbook.
 244 .
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I WAS RUNNING ON A MOUNTAIN TRAIL ABOUT 3 MILES FROM CIVILIZATION. I WAS HEADING UPTO THE CREST OF ONE OF MANY L1TILE PEAKS ALONG THE TRAIL AS I NEARED THE PEAK IHEARD WHAT SOUNDED LIKE WIND BLOWING THROUGH THE TREES THE SOUND GOT LOUDERAS I REACHED THE PEAK. THE OXYGEN "INTOXICATION" WHILE RUNNING ON HIGH ALTITUDE UPAND DOWN HILLS TENDS TO REMOVE ONE FROM THE CLARITY OF THE "REALITY" AT HAND. I DIDNOTICE, HOWEVER, THAT THERE WERE NO TREES MOVING IN THIS "WIND" IT GOT VERY LOUD ATTHE PEAK LIKE IT WAS RIGHT IN MY EARS. THEN AS I PASSED THE PEAK IT BEGAN TO DIMINISH,THIS ALL HAPPENED IN A FEW SECONDS. I STOPPED TO FIGURE OUT WHAT WAS GOING ON ILOOKED BACK AND THERE RIGHT BY THE TRAIL WAS A LARGE GREEN RATILESNAKE ALL COILEDUP AND RATILlNG, IT WAS RIGHT BY THE TRAIL I HAD RUN PAST WITHIN 3 FEET OF IT. THE LOUDNOISE OF THE RATTLE VIBRATION IS WHAT SOUNDED LIKE THE WIND. I SHUDDERED TO THINKHOW CLOSE I HAD COME TO IT, WITH THE THOUGHT OF WHAT COULD HAVE HAPPENED TO ME(SNAKE BITE THREE MILES OUT ON FOOT) I PICKED UP A ROCK AND THREW IT AT THE SNAKE IMISSED. AFTER MISSING WITH A COUPLE MORE ROCKS I FINALLY PICKED UP A FAIRLY LARGEROCK AND HIT IT IN THE HEAD. THE SNAKE WAS HURT - IT BEGAN STRIKING ITS OWN TAIL ANDFLOPPING AROUND. I HAVE KILLED AND EATEN RATTLE SNAKES BEFORE AND THIS THOUGHTWAS IN MY MiND HOWEVER, I DIDN'T WANT TO CARRY IT HOME THIS TiM E SO I LEFT IT THERESTRIKING AT IT'S TAIL ON THE WAY HOME I BEGAN THINKING WHY I REAULY KILLED IT. IT WASN'TREALLY FOR FOOD OR THE SKIN I KILLED IT FROM THE FEAR OF WHAT IT COULD HAVE DONETHE FACT IS IT WARNED ME ONLY. IT COULD HAVE STRUCK AS I WENT BY BUT IT DIDN'T. IREACTED TO ITS WARNING NOT ITS ATIACK. IT ACTUALLY HAD EVERY RIGHT TO WARN ME IHEARD ITS WARNiNG FROM MANY YARDS AWAY, TOO OFTEN FEAR OF WHAT COULD HAPPENCAUSES THE SAME REACTION AS IF IT ACTUALLY DID HAPPEN A WARNING IS DIFFERENT FROMAN ATIACK. I KILLED THE SNAKE BECAUSE OF WHAT iT COULD HAVE DONE - NOT BECAUSE OFWHAT IT DID -I T DID NOTHING.
 FEAR REACHES BEYOND CONSCIOUSNESS AND STRIKES FASTER THAN LOGIC ,
 WE MUST HAVE A LIFE WHERE THERE IS NO FEAR.
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DOME OF THE DEGA N AND SIEGAL EARTHSHIP, SANTA FE NEW MEXICO
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EPILOGUEMost of us are aware of the fact that insu rancecompanies dictat e what procedures doctors canperform and when they can perform them. Likewisemortgage compa nies dictate what kind of housingcan be built and when it can be built. Insurancecompanies also have a hand in this. Power brokersdictate what kind of decis ions congressmen andwomen make and when they make them. We canand do point the finger at these corporate/polit icalMvHlains", but do we rea lize that many of us work forthem or otherw ise depend upon and support them?
 This situat ion is very much like a cancer infestedhuman body. The cancer (the villain) is actually a Q..aUof the body and the body is part of the cancer. Weare JlaI1 of the villain that contro ls us. We are theprob lem. Nothing will evolve in a different directionas long as we support the villains by allowing them tosupport us. We and the villains are co-dependant.
 How futile it appears when any polit ica l leaderpresents a plan of attack on how to make this codependency work . If you were on a sinking shipwO~ld you ~ant to be dependent on a predominantlywhite male hfe boat full of leaks with no gas, no oarsand seven people fighting over which way to go, orwould you want to be independent and have yourown life jacket?
 lance heard a cancer patient say "I'm dying , don'twaste my time". We are all dying, why waste time?Lets grab a life jacket and all help each other. TheEarthship and its related concepts is a life jacket.It won~ let you sink. You still have to kick and swim
 and position yourself in movement toward the shorebpt it won't let you sink, '
 The concept for a cancer starts with a single mutantcell that is "born" within the existing activities of thebody, Whether the cell multiplies into a tumor or arampant "family" running through the body it still liveswithin the existing activities of the body. The bodyfeeds the cancer as it feeds itse lf. The originalcancer cell found a way to survive and multip ly fromthe processes already taking place in the body. Thissounds a lot like insu rance companies, mortgagecompan ies and pol itics, They have becomemalignant tumors inhibiting our "body processes".
 The concept of cancer can be applied to cancer itselfin an ~ffo.rt to eliminate cancer . Imagine planting acell with in a cancerous tumor that funct ions inrelation to the tumor exactly like the cancerous tumoritself relates to the human body. The "anti-cancer"cell is planted in the tumor and lives from the existingactivities of the tumor. It grows and become s an"anti-tumor" within the tumor . This is an Aikidoapproach to cancer and to life on Earth in the laterpart of the twentieth century.
 A major part of the concept of the Earthship is that itcan be .owne r built without a mortgage paymen t.Now, Without a mortgage payment no one can tellyou what the build ing must look or function like toassu,re resale . This means Qn~.~erson is not beingmanipulated by and dependant on the mortgage andinsurance companies. This is little more than a "cell"in the whole cancerous scheme of th ings in the"civilized" wor ld. Now, this Earthship needs nocentralize d elect ric power , water or sewage suppo rt
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so it further becomes an "anti-cell" with respect toother "tumors" in our society such as powercompanies, water controllers, and politically "stained"sewage systems. This Earthship is a little cell of lifethat was born out of the system but is not afunctioning part of the system · much like a cancercell. Now, this Earthsh ip multiplies much like acancer cell. It worked so well for its owner that otherswanted one and 10, we see many Earthshipsmultiplying into an "antl-tumor" within the system - acommunity. This community grows within the systemand begins to displace and render useless certainaspects of the system. The system becomes weakerand the concepts of the community become stronger.Human interest and support w ill simplygr av ita te to th at wh ich takes care of it best.No amount of political promises and television ads oreven dogmatic legal threats can compete with thesnowballing effect of people choosing life overwaning survival. In this analogy , all malignantaspects of our civilization will simply starve. They willnot have to be cut out, fought, disguised, or otherwisereckoned with. They will simply starve. We arefeeding them. All we have to do is stop feeding themand feed ourselves.
 The cancer analogy is not new. A photo of a group ofcancer cells has been blown up while an aerialphoto of Los Angeles was reduced and both lookedthe same. The cancer concept is alive and well onthe planet earth both with in the human body andwithout. What is new is the "cancer within a cancer"concept. This is new as a way of dealing with cancerwithin the human body and a way of dealing with"cancers" on the planet earth.
 Many seemingly valid new inventions , cures fordiseases, and social reforms are scrapped becauseof lack of funds and support. I submit that they arenot valid if they need continuous, conscious supportand/or funds from the very malignancy they arefighting. The "land build" concept (Which is fueled fromby products and redirected existing forces in our society) is a"cancer with in a cancer" application and so is theEarthsh ip itselt.
 The new concepts for the future must come from an"immaculate conception " and must thr ive onconceptual and physical by-products of the beast.
 Cancer does not need the consc ious mental andphysical support of the human body. That is why it isso feared. Likewise, our solutions and reactions tothe various forms of the cancer that we are facing(both within the human body and around the earth) must notneed the support of the very "turners" they are tryingto replace. Our new ages will be like the phoenixrising from the ashes of the dying ages. This is a factof physics and metaphysics. The only question is willthe human being be able to pass through the vertexof the death of the old and the birth of the new? Thisis our choice - to partic ipate in our ownevo lution or to perish as the universe continues toevolve in spite of us.
 Much attention is being given toward trying to createemployment for humans on earth so that they maykeep up with the ever grow ing cost of living.Althoug h many seem to think they understand whythe cost of living (i.e. the cost of survival) continues toswell, no one can control it. It continues to grow yearafter year. Our lenders' and politicians' approach to
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this problem is a "catch up football" approach. Keepcreating jobs so people can keep paying for the everincreasing cost of living. A tremendous amount ofmoney has to be injected into the economy to financethe creation of these often meaningless jobs. Thisgives people a chance (it lheycanhandle a littlestress) ofstaying in the race to keep up with inflation.
 All my life I have seen inflation somehow racingacross the sky with employment and income of themasses feebly trying to just stay in the race butusual! losin round. Hence, the rat race.
 This is what I have grown to see as ' tite" on thisplanet. I am not playing this game anymore. Let meask some questions . Why is the focus of attentionalways on jobs and employment? Why isn't anyoneable to slow up or stop inflation so that jobs andemployment can coast a while?
 What is inflation? Inflation is essentially the risingcost of living. This is shelter, food and energy.Shelter is the single largest investment that theaverage human ever spends. An effect on the "price"of shelter would therefore be an effect on inflation.An effect on shelter, energy and food would result ina significant effect on inflation . The graphic resultwould be as follows.
 We are always trying to speed up employment andincome. Why not put that energy towards slowing upor even stopp ing inflation? This should not beattempted with numbers, banks, interest rates, charts,politicians' promises or economists. This should bedone by us, the people. We are not dependent onghost economics and figurehead politicians for ourway of life. We do not have to ask their permission tochange our focus. We simply have to look at andobserve the phenomena and simple logic will showus that rather than trying to stress our "rat wagon" tokeep up with the cost of living,
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le tS attack the cost of li v ing.
 The Earthship concept does this. We can literallyslash the power of inflation. Imagine (aswe have saidbefore) no mortgage payment , no rent, no utility billand living in a situation where you can grow much ofyour own food year round.
 Suppose you are trying to dislodge a rock and youhave been pushing in one direction with all yourmight for quite some time but to no avail. Often yousimply try push ing in anothe r direction andsometimes you get results. Why have all of ourapproaches toward try ing to fight the wor ld ofeconomics been with economic weapons?Economic survival is nothing more than a ruthlessgame and we do not have to play it. Money hasbecome the sea of life and everyone needs a boat.The sea keeps getting rougher and the boats keepgetting more elaborate , but never elaborate enoughfor a comfortable ride. We do not have to stay here.There is land out there where you don't need afinancial boat, you just need an Earthship.
 The real dream application of the Earthship conceptis for people to buy memberships in land usersassociations for relatively small amounts of money.They build their own indepe ndent, food producing,homes for a fraction of the cost of having aconventional home built and end up with little or nomortgage payment and no utility bills. The result ofthis is a serious reduction in power of the "inflation"wagon.
 Now, without major port ions of revenue going toshelter and nothing going to utilities and less goingto food, we have a LIFE not just a grueling race. Thiswhole process creates jobs relative to the building ofEarthships and their various components as well assome management and office work relative to theland users association and various businesses. Theresult of this is that employment and income cancatch up to inflation (00 51of living.)
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When we stop trying to catch up, the race becomesjust a ride. Of course if the government got behindthis kind of program it could help, although I wonderif they could keep from bureaucracizing it to astandstill. The opportunity, however, is there withoutany kind of help. One grain of sand at a time caneventually tip the scales.
 One Earthship at a time can change the world. Theland users associations both rural and urban (seeChapter 8) set the stage for Earthship development.They are the "soil" from which Earthship communitiescan grow.
 The trick here is the individual appro ach. Theseconcepts can and have stopped inflation (the race) forpeople on an individual basis. When many peoplehave been affected ind ividually you have amovement. Our world - our reahty - our problems are
 too big for thin blanket approaches such as masscreation of jobs and massive welfare programs thatactually fuel the fires of inflation. We need a programthat allows each individual to stop inflation forthemselves. This will take the burden off of thealready over-burdened gove rnme nt. Thegovernments greatest burden is itself. How can ittake care of us? We must not only helpourselves ~ we must eventually help ourgovernment. When the masses are allqu ietly and peacefully sailing through life InEarthsh ips maybe we can throw a lifepreserver to the bureaucrats .
 Imagine you are riding on a schoo l bus down ahighway. The road slowly gets worse and worse andeventually the pavement runs out and you are on adirt road. This road deteriorates more and gets verytreacherous for the big bus. Then the bus gets a flattire but still tries to keep going· thumping along upthe bumpy hills and around the sharp curves goingslower than you could walk . If the road keptdeteriorat ing to nothing more than a trail, at somepoint you would eventua lly make the decision to getout of the school bus and walk. Now is the time. Theschool bus is on a one dimens ional journey. Thereare, however , many dimensions into which we canjourney. The Earthship is a good vessel for thatjourne y. It can cross the seas between us andfreedom.
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In one dimensional thinking there is one responseto a situation.
 Three dimensional thought gives you three choices.row, shrink the others, or iom the others.
 You are the short line In the above diagram. Yourobject is to conform. You have one choice · grow.
 In a two dimensional world there are two responsesto a situation
 o 000 0o 0
 o
 In four dimensional thought you have four choices·grow, shrink the others, join the others, or have theothers loin vou
 You are the little Circle In the above diagram. Yourobjective is to conform. You have two choices -growor shrink the others. The point is there are twochoices.
 Five dimensions · grow, shrink the others. join theothers, have the others join you, change the rules
 And so on.
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Power is a matter of how many choices you have.How do you get these choices? You createlinventthem. Everything is a choice. Only one choice isright for any given situation. The more choices, themore of a bank of responses to anyone situation.This "bank" is a method of maneuverability throughthe physical world. It is at our disposal. We may useit to direct our evolution.
 On behalf of the entire Solar Survival staff
 ;ThanKfOLI1I II ..MichMI Reynolds
 J \J
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