PERMACULTURE

A FEW CLOSING WORDS

permaculture is the art and sdence of design-
ing huran beings' place in the environraent,
Perracul ture design teaches you to understand
and rairmr the patterns found in healthy natural
environments. You can then build pmfitable, pro-
ductive, sustainable, cultivated ecosystercs, which
mclude people, and which have the same diversity,
stability, and resilience as natural ecosysteras.

Permacalture designs can be applied in house-
holds, major agricultural enterprises, and even
entire bioregions. Permanilture integrates disci-
plines relating to food, shelter, enenzy, water, trees
and plants, wildlife, livestock, weather, vaste
rnanageraent, econoraics and social sciences Thes
irtegrated desigrs aeate systerns capable of yvield-
ing far racre benefits than corventional systeras.
Permaculture can mclaim devastated lands, roll
back deserts, build just socialfeconoraic systerns,
and design planet-based livelihoods,

Pemaacalture departs fror any other design sys-
tera in thatit is guided by 2 corarcon-sense ethical
systera, This sypstera formns the criteria for design
dedsions. These base criteria are:

~ Care of the Earth,
- Care of the People of the Earth, and

- Systera surpluses distibutedin accordance with
the first two ethics,

Briefly, when a design coraponent isn't ecologi-
cally sound,; corareanity-building, and careful inits
use of maources, then it's prettyundikely that itvdll
vogk out in the long nm. bost design systeras am
defined by a "market-driven" ethic. Such designs
are subservient to the conclusions of a short-term
costf benefit analyds, discounting orignonng such
factors as environrental degradation or destmc-
tion of huraan corarnunity.

PERMACULTURE TEACHES YOUI TO UNDERSTAND AMD
MIRROR THE PATTERN S FOUND IN HEALTHY NATURAL
ENVIRONMENTS, YOLHCAN THEN BUILD PROFITABLE,

PRODUCTIVE, SUSTAINABLE ECOSYSTEMS.

Fo. p-1. Amandakr garden. Mandda wmdens are mdmem pata gardens.
Thisexample & a 230 foo tdieneter lapou 6. Things visted or harvested often
areplanted dos M G pat, Fruit tees and o fwr seasondly harvestad arops
@e Plantad furfiest from te pata. A nitrogen-fixing Ramer’s oee isplanted
# the center, lighy fraling e vhde mandala. Six fruit trees are plan ted
near freperphery. Thepats are fAled with organic matter, uhidh is tamed
it compost by uxrms The ausdutdied owter ring & ahedye fatproduces
fruits and muts and aets g3 an animd barrier and windbrealz. This gamden
uondd feed atleast forrpeople
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The permaculture ethic is the basis of The author has certified over 500 people = per-
sustainability and also makesexcellent, long-tern macultur designers and teaches a centification
business sense. Systerns designed with these prin-  course once a year, raost years. He also consults
dplesar ecologically sound, econormically stable,  with landowners on the pemnacultural potential
coraraunity-building, and don't leave fiture gen-  of their property.
erations with a cleanup bill for today'senterprise. To leam roore, visit <www pemaacultum coras.
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OURTREE TAX

Although a portion of the paper in this book
is recycled, it still originally carae fror a tree at
e tire. One "awrge " tree only pmovides about
a thre foot-tall pile of newsprint. Sorne anthors
assess thernselves a tree tax, often about 25 cents
per book, to plant mplacernents for the biormass
that was cutdown to pmoduce their books. So they
cheerfully send off a check to some omanization
that plants trees.

I take this responsibility personally, however;
and, in the fashion of permaaculture, I believe
each designed action should serve at least three
functions. Function one is to replace the biomass
wedfor panting this book, while absorbingcarbon
dioxide frora the atraosphe®. So I plart. Iprepam
the land, fence it if necessary, plant the seedlings,
transplant thern to perraanent locations on swales,
and stay msponsible for thera untl maturity.

Function two, I raake sure I plant high-value

hardwood tes. Why? Because when tmpical rain-

fomsts are cut down, the loggers only use one or

two tes peracre for tirmber, and the mst get bull-
dozd intoa pik and bumed. Byplanting 400 high-

value tees per ace, I am effectively replacding what
would be taken frora 200-400 aes of minfomest.

The third function has to do with an old sayng
frora India. "Trees are better than sons." Which
raeans that, in your old age, your sons raight take
care of you, but your trees definitely will. So 1 am
planting spedal fast-growing tees that will raatur
in tirne to fund ray retieraent. When I cut ther
down, I willdo so carefully, in order to raake sur
anew tee spmuts form the sturap, that will live
on long afterI do.

I ara awailable to plant trees for your retimraent.

For raore information, wou ray write e at
zinfo @pemnaculture .coras.

BHCLANG

Fig. -1 Planting for the fulture. Here | am planting a doarmant 1t greving
bladz ualnut sedling i a bed enridied wik compost.

SOME AUTHORS ASSESSTHEMSELVES ATREETAX, OFTEN
ABOUT 25 CENTS PER BOOK, TO PLANT REPLACEMENTS
FORTHE BIOMASS THAT WASCUT DOWRN TO PRODUCE
THEIR BOOKS, ITAKE THIS RESPONSIBILITY PERSONALLY,
HOWEWER; AND, INTHE FASHION OF PERMAC ULT UIRE,
| BELIEVE EACH DESIGNED ACTION SHOULD SERVE AT
LEAST THREE FUNCTIONS, FUNCTION ONE IS TO REPLACE
THE BIOMASS USED FOR PRINTING THIS BOOK, WHILE
ABSORBING CARBON DIOXIDE FROM THE ATMOS PHERE.

SOIPLANT....
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Fg. -2 Treenusery, For the frgprintng of G book, [ planted SO0 trees i this fenced mursery uith drp sTigaton. In tx winter, |
will anslant tem o feirpemmanan thome » apalyod ture with o fer trees,

Fg. -3 Budding out
Befitting e occasion, as
thebookz goes o press e
litfe buds fave guideened
and begn o open Mo
new leaves,




GLOSSARY

FROMABETO ZEOLITE

ABE A rcixture of appooodircately 300 acetore, G0 butanol, and 10% etharol (withsoree water), obtzined in the pmcess of distilling
butznol

absorplion A prmocess in which ore substance pemceates arother. Cordrast with adsorb.

accelerator pump A device that gives an extra squirt of fuel to reaintzina corabustible aiy fuel ratio during aceleration. The purap
sprays rw fuel irdo the verduri inoan efort to roake wp for a dmp in reerdfiold wouure

acetaldehyde Acobress whtile hiquid aldehyde obtaired by cridizirg ethanol: apossibly carinogeric pollutant produced in very
steall quardities by akohol-bumdrg engires: dsappears corcpletely with a roodem thaee- way catabytic coroerter.

acelic add The acid that gives viregar its characteristic taste: what bacteria an tum pour reash indo. High acetic acid in low. proof
akohol is commsive.

acene A colodess, flaroreable liquid by product of butarol distillation, exsily solubke in water, etharol, ether, etc. It wodks = 3 wide-
rarging solvent: whenussd irsead of water inweak acid eadmkpsis, ligrin and cellukose ame quickly bmken down.

addhydrolysis The chernical maction of breaking apart of a polyreer (long chains of rooleculss) into coraporent part by breaking
the bords betwesn the coroporents with vaer, i, ard ereny.

addity The reeasure of how roary hydmgen ore a solution cordzire: ary solutonwitha pHof kss than 7is acidic Condrst with
allalinity.

adsorpion Theadhesion, inan extrercely thin kver, of the rookoks of gases, dissolved substances, or hiquids, to the outer or irrer
surfaces of solid bodies . Cordrast withateorption

adventiious Describes ashoot or mot produced onanurmsual ple, such z a ot pmoduced on a branch.
agitator A device, such e a stirmer, that provid es coroplete redxirng and wribmadis persion of all coraporerds in a roi e,

aloohd A group of organic cherrial corapourds coraposed of carbon, hedmgen, and copgene a seres of roolecules that vary in chain
Ength and are coreposed of 2 hpdrocarbon phis 2 hepdmoyl group: includes reethanol, ethanol, sopmpryl akohol, ard others.

alcohd dryer Device wsed to Eroow mroaining water frora aloohol after distillation.

aldehyde Any ofaclass of highly mactive ompanic chernical corapournds obtined by oxidation of prircary alcohols, used in the
rearnfaeture of msins, dyes, and omani acids,

alkaline Describes a substance, such as lire or soda, capabk of reacting with an acid © fomra a salt and water, or capable of accepting
or reutralzing hpdmgen diore . Alkales relezes hpdmodde iore when dissolvwed in water. An alkalire solution hes apH greater than 7.

Akocalled btese. Contrast with acid.
alpha amylase Anereyree that coreers stamh irdo reediure ngth sugar roolecules such z dextrire.

American Type Culwre Collection (ATTC) A nonprofit biological msoume center that acquires, autherdicates, produces, presenes,
dewelops, ard distributes stardard mfemnoe rodomomgaErdsIs.

American Petrdeum Institute (AP} A ratioral trade association thet advocates for the od ard ratural gz industry.
aminoacids The buidirg blocks of protein, which appear ratiralk in plards ard ardreals.

anaerobic  Without copzen

anhydrous Descrbes a corapound that does not cordzin water,

anhydrous alcohol  Refers to purified ethanol, contziring no roomw than 1% water literally roeare no-water alcohol, but in reality is
ow.water alcohol. Natioral Fomrowlary grade is 00+4% ethyl aloohol by weight Also called abeolute alcohol.

anneal To trat with heat in crder to alter the redcmestructure of a reaterial, cansing changes in such properties = strergthand hamness.
annual Descrbes a plard that lives ayear or kss.

annual gallon ofproduction capadty The cost of anakohol plant arcortized over its rated Gpecity peryear. If a plart wsts $1 per
arrnal gallon of capeciiy ard it & able to produce 100 roillion gallores peryear it will cost $100 redlion to build .

aquifer A Lyer or byers of perrceable mok that can cordain or transradt grownd water.

GLOSSARY From ABE to Zeolite 549



aromatic An organic compound, e, benzene, containing a planar unsaturated ring of atoms stabilized by an interaction of the bonds
forming the ring; used as octane enhancer, see BIX; called “aromatic” because many of these compounds have a sweet scent.

aromatic hydrocarbon (AH) A hydrocarbon (hydrogen/carbon compound) with a molecular structure that incorporates one or more
planar sets of six carbon atoms that are connected by electrons. Also called an arene.

atmospheric distillery A still that uses ambient air pressure. Contrast with vacuum distillation.

atmospheric pressure Pressure exerted by the atmosphere; it has a mean value of about 14.7 pounds per square inch at sea level.
Also called barometric pressure.

auger dewatering press A machine with a rotating helical shaft, used 10 compress wet material in a screened barrel against a spring-
loaded opening, causing most of the free liquid to be discharged through screen openings.

auto-ignition point The lowest temperature at which a heated liquid's vapors will self-ignite and bum, without exposure to any flame
or spark source.

azeotropic distillation Distillation that uses any technique to break an azeotrope (a mixture of two or more liquids that are attracted
to each other too much to be separated by simple heating); e.g., adding benzene to water and ethanol, permitting distillation of
anhydrous ethanol, with the water staying combined with the benzene.

backslop The liquid left over after distillation; spent mash, Contains a mixture of unfermentable materials and dead yeast that can
provide most of the nutrients that a batch of new living yeast need.

bagasse The fibrous byproduct left over after sugarcane is crushed to extract the juice used in making sugar or alcohol.
balling hydrometer Sce Brix hydrometer.

ball valve A valve that opens by wrning a handle attached to a ball inside the valve. The ball has a hole through the middle; when the
hole is in line with both ends of the valve, flow will occur; when the valve is closed, the hole is perpendicular 1o the valve openings,
and flow is blocked.

barley malt Barley that is subjected to a malting process in which the seeds are germinated and then quickly dried before the plant
develops. Malted barley has enzymes helpful in turning starches into sugars during fermentation.

barrel A liquid measure equal 1o 42 American gallons or about 306 pounds; one barrel equals 5.6 cubic feet or 0.159 cubic meters; for
crude oil, one barrel is about 0.122 metric tons, 0.134 long tons, and 0.150 short tons.

barstock Raw material obtained from metal manufacturers in the form of long bars; may be round, square, or hexagonal,

batch distillation A process in which a quantity (a batch) of feedstock is loaded, distilled to the desired point, and removed; the still
is then reloaded with fresh mixture to distill. Contrast with continuous distillation,

batch hydrolysis The cooking of a feedstock with water as part of series of steps 1o convert a fived quantity of feedstock 1o
fermentable sugars.

batch method A process where a feedstock is run through all the steps of a process before emptying the process vessel and starting
over with new feedstock. Contrast with continuous processes in which feedstock is steadily added and reacted.

batch plant A facility where raw materials are loaded, and products removed after the reactions complete. Contrast with a plant where
raw materials are fed and products removed on a continuous basis.

bearing A part of a machine that takes on friction, as between a rotating part and its housing.

beer The product of fermentation by microorganisms in fermented mash; usually refers to the alcoholic solution remaining after yeast
fermentation of sugars.

before top dead center (BTDC) Ignition system timing is specified as degrees before or after top dead center. Top dead center for
cylinder one is often marked on the crankshaft pulley, flywheel, or dynamic balancer and indicates the piston at the full extent of its
travel, compressing the air/fuel mixture into its smallest volume.

benzene A volatile liquid hydrocarbon, present in coal tar and petroleum, used in chemical synthesis; highly carcinogenic; combined
with toluene and xylene (BTX) to raise the octane level of gasoline. Also called benzol.

berm An anificial embankment or ridge.

beta amylase An cnzyme that convents starch into sugars; found in higher plants such as soybean, sweet potato, and barley, and in
SOME MICTOOTZANISMS.

biocide A chemical substance added 1o other materials (typically liquids) to kill microorganisms, algae, mosquitoes, plants, insects,
and living things in general.

biofilter Living material used to filter or chemically process pollutants, ¢.g., for processing wastewater..

biological oxygen demand (BOD) The amount of dissolved oxygen being consumed as microbes break down organic matter, useful
in determining water pollution levels. A high BOD means that oxygen levels are falling, because of, e.g., poorly treated wastewater or
high nitrate runoff from farmland.

biomass Any material, excluding fossil fuels, that was or is a living organism, and can be potentially used as fuel. Includes forest and
mill residues, agricultural crops and wastes, wood and wood wastes, animal wastes, livestock operation residues, aquatic plants, fast-
growing trees and plants, and municipal and industrial wastes. Also means the total mass of organisms in a given area or volume.



