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DESIGNING BEYOND DISASTER 
Toby Hemenway 

0 VER TEN YEARS AGO we moved to the country. 
One of our many reasons for leaving the city was 10 

fin all y pursue the dream of self-relia nce: lo create a 
permacultur e homestead that would trim our resource use and let 
us tap in more full y to nature' s abundance. And in the back of my 
mind was the quietly nibb li ng wo1Ty that someday the overcon
sumpti on party would end- the oil would run out, and things 
might get ugly. I wanted to be settl ed where we could be less 
dependent on the fossil fuel umbili cus when the cord fin all y 
snapped. 

We went a good way toward making that dream come true. Th e 
red clay of our former clearcut turned, in places, to chocolate 
loam, though I noticed that even as our trees matured I still 
seemed to be needin g more wood chips from the electric com
pany or manure from a stable two mi les away. From the garden 
flowed a steady procession of fruit and vegetables, but I confess I 
tr ied to ignore how much well -water we were pumpi ng once our 
rain catchment ran dry partway through Southern Oregon's four
month dry season. 

We became invo lved in the local communit y: M aster Garden
ers, an enviro nmental group, tow n meetings. A lthough we were 
busy in regional li fe in the beginning, eventuall y I fo und I 
preferred to drive the hour to see friend s in progressive-minded 
Eugene than f ight the pro- logging consciousness that permeated 
our county. Over the years my few local frie nd fell away as I 
became more drawn to the mind -set of those in Eugene, and as 
the local economics made it necessary for me to be away for 
weeks to teach and do design work. We were on good speaking 
terms wi th all our neighbors, but never fo und much common 
ground wi th them. Local parties began w ith watery beer and 
often ended in drunk en fi ghts. and neither was to our taste. 

Slow ly a mi ld paranoia set in. I started to wonder whether, if 
the Big Crash came, I was reall y in the right place. We had the 
best garden for mi les around, and everyone knew it. If law broke 
down, wasn' t there more than a chance that my next door 
neighbor, a gun-sellin g meth dealer and felon, might j ust shoot 
me for all that food ? How about the right-w ing fundamental ists 
past him . who shot Stell ar's jays fo r fun and clearcut their land 
when they suspected spotted ow ls li ved there? Or the two feuding 

Write for the Activist! 
The theme of the next Permaculture Activist is "learning from 

our mistakes." We're looking for articles and illustrations describ
ing informative mishaps. Is there a classic Type One Error (global 
or personal) you'd like to write about? Has working on a piece of 
land or a building taught you something- the hard way? Know of 
a design project that went wrong, yet somehow taught valuab le 
lessons? Mistakes are opportunities for learning, and we'd like to 
know what you've learned. Send inquiries to 
pcactivist@mindspri ng.com 
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fami li es beyond them- one had fired a pisto l during an argu
ment, and neither would give way when their cars met on the 
road. I began to sense the outlines of a pattern that repl icated one 
in society at large. We have the technical means to feed, clot he, 
and house all humanity. But legions starve because we have not 
learned to tolerate and support one another. People's real prob
lems are not technical, they arc social and political. Down in 
Douglas Cou111y, I'd solved most of the technical prob lems for 
our own personal surviva l , but the social hurdles to true securi ty 
were staring me in the face. 

Our isolation also meant we were burni ng a lot of gas. A 
simpl e dri ve for groceries was a 40- minut e round tri p. Fortu 
nately we both worked at home and had no chil dren, so we could 
go fo r days w ithout using the car. But the odometer was whi rl ing 
to higher numbers than it ever had in the city . A couple of 
fami li es had moved off our hill because they were exhausted by 
two to four round trip s each day dow n our steep, potho led gravel 
road to work, school, soccer practice, music lessons, and shopping. 

We cherished our decade-plus in the country, but eventuall y 
the realit ies began to pil e up. T here wasn·t a local market for the 
work we did. Comm unit y events left us saddened by the gul f 
between our way of li fe and theirs. And we were still tethered to 
the fossil-f uel beast, ju st by a much longer li fel ine of wi re, pipe, 
and pavement. That the beast looked smaller by being farther 
away no longer foo led us. 

T here was a posit ive side, too. We had achieved what we'd set 
out to do: to make sense of our li ves, find the work we loved, and 
grow into ourselves. The portents now spoke clearl y. It was time 
to return to where the people were, and to be in the thick of 
thin gs once more. 

So we have moved to Portland, and into the heart of town. We 
love it. The first of many good omens was the bio-diesel 
Mercedes across the street sporting a Ku cini ch sticker. And i t's a 
pleasure to be within walki ng distance of a bookstore, good 
coffee, and Ben and Jerry 's . 

During the fir st few days in the city I would stand on the back 
porch, eyeing our yard with pcrmacultur e dreams in my head. 
The sole tree is a sprawl ing European prune plum. Other than 
that, the yard is a blank slate, dominated by a brick patio. a lawn , 
and an old dog run. A nd it 's small. 1 wo ndered how I would I fit 
all my favorite fruit trees in that tiny space. 

The answer soon came. The plum tree straddles the fence we 
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Restoring the Role of Fire in Agro-Ecology Systems 

Hon·oring· Prom.etheus's ·Gift 
Don Tipping 

A CCORDING TO GREEK myth, 
Prometheus stole fire from 
Helios's sun chariot, keeping the 

spark aglow in a fennel stalk, and brought 
it to humans, who lacked the ability to 
control fire. Then Hennes taught humans 
how to create fire at will through rubbing 
sticks to make friction. The world was 
never the same. For millennia, fire has 
served humans as one of our most useful 
tools, used in swidden agriculture, 
cooking, smelting metals, heating and 
illumination. In many ways we are still a 
Promethean culture, considering our 
reliance upon metallurgy and internal 
combustion. However, true to Greek 
mythology, we live in fear of fire despite 
our reliance upon it. In fact, fue is 
arguably the most maligned of the 
elements, although natural disasters may 
come in the guise of water/flood, air/ 
hurricanes and earth/quakes. 

Unfortunately, the notion of fire 
typically conjures frightful images of 
homes burning and forest fires, particu
larly here in the arid west. Perhaps our 
modem containment of fire in electricity, 
internal combustion engines, and the like 
has disassociated us from this most vital 
elemental relationship. With a century of 
fue suppression behind us, some caution is 
prudent as we walk the path of remember
ing (to become a member of again) that 
our control of fire defines us as humans 
from other animals. As perrnaculturists 
aim.i.ng to design for catastrophe while 
trying to pattern our systems after natural 
processes, we would be wise to restore fire 
to forests and grasslands on our terms. As 
the saying goes, "bum or be burned." 

Historical Indigenous Burning 
Humans have used fire in a controlled • fashion for millennia and possibly rnuch 

longer. The benefits to be gained through 
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deliberate firing of woodlands are many. 
The clearing of brush in the understory not 
only,facilitated easier travel, but also 
stimulated herbaceous vegetation, the 
preferred browse of deer, elk, moose, 
rabbit, and other herbivores. An herba
ceous understory also permitted more 
silent foot travel during hunts, as leaves 
which would crackle underfoot would 
bum to nourish grasses and forbs which 
would in turn nourish animals which 
might become prey. Bwning would also 
influence the species composition of a 
forest to favor species of practical value as 
a food, fiber or fodder. 

Pollen analysis and carbon-14 dating 
done in Britain unveiled a logical period
icity to charcoal layers in peats and soils 
indicating a 200 to 600 year swidden/ 
fallow cycle of agro-ecology during the 
early Holocene period. (For a more 
thorough description of a swidden/fallow 

system, please refer to Toby Hemenway's 
article in PCA #51) The forest species 
composition transitioned from a prepon
derance of elms to oaks, hazels and forbs. 
The elms, being fire intolerant, waned 
during the burning and farming phases, 
while the oaks and hazels coppiced readily 
and contributed food (acorns and hazel
nuts) and fiber (hazel shoots for cordage, 
basketry and other coppice craft), and 
were left during the farming of cereals in 
woodland clearings. Careful burning 
around dwellings and villages was also 
carried out for fire safety during dry 
periods. Native peoples in the Pacific 
Northwest developed an intricate rotation 
for burning that mirrored their seasonal 
migrations into the high country to access 
game, food and fiber plants. After spring 
salmon runs, the lowlands would begin to 
dry out and snow in the mountains would 
begin to melt, opening access to more 

The slowly advancing front of a controlled bum. 



diverse foods and fibers including Sadler 
Oak (Quercus sadleriana) acorns, 
beargrass (Xerophyllum tenax) for 
basketry, and mountain meadows for 
hunting game. All along, burning was 
done to manage and renew various 
patches, make for easier travel, recycle 
nutrients, and alter species composition. 

Takelma tribe elder Agnes Pilgrim, of 
Grants Pass, Oregon describes the process 
eloquently, telling of the elder women of 
the tribe igniting resinous pine cones and 
throwing them over their backs as they 
walked uphill into the high country in 
early summer, burning downhill being far 
safer than uphill, and early summer being 
a time when the fine fuels of the forest 
would bum while leaving the still water
saturated coarse fuels unburned, thereby 
ensuring a cool bum. Malcolm Margolin 
celebrates this beautiful fonn of cultiva
tion using fire and shifting cultivation of 
plants and game animals when he asserts 
that "this land was not wilderness" in 
reference to care of the land by native 
peoples of present-day California. 

Analyses of fire scars on stumps and 
carbon-14 dating of.charcoal in soil 
profiles show that most Pacific Northwest 
ancient forests experienced a stand 
replacement fire on average of 300 to 400 
years. Clearly, slope, aspect and microcli
mate affect this figure greatly and some 
areas were locked into cycles of stand 
replacing fues until fue resistant species 
could attain a size to withstand fire. It is 
worthy to note that C 14 dating of regions 
known to have Mesolithic period habita
tion indicate a swidden/fallow fire return 
interval of 200 to 600 years, which is 
inferred to be partly human caused. It is 
interesting to note the parallel between 
historical "natural" and lightning c,:aused 
fires and human ignited fires. Did early 
human agro-ecologists merely follow 
stand-replacing fires with cultivation or 
were they aware of the necessary succes
sional stages a forest goes through to 
renew soils, and thereby timed their 
burning/fallow rotations to be in synch 
with natural forest succession? Regardless, 
fire is here to stay, whether it is our guest 
or an invader. If we are to emulate natural 
cycles in woodland then we must either let 
fire burn or introduce it when we are able 

The aftennath: a small area of fire burden is removed. 

to manage it effectively. 

Fire as a Tool 
I live in the Siskiyou Mountains of 

Oregon in a diverse mixed conifer/ 
hardwood forest in which the average fire 
return interval is between 10 and 40 years. 
This means that a fire could bum through 
part or all of a given woodland every 20 
years or so. It may do so every 5 years or 
wait 50. Fire is as much a part of these 
forests as soil or water. The species of 
plants and animals here have co-evolved 
for millions of years together. Newcomers 
can proliferate when the climate is 
favorable. While Douglas fir typifies 
western forests it is a recent arrival, 
having only been in Oregon for the past 
9,000 years. It displaced lodge-pole pine 
(Pinus contorta) as Oregon's most 
dominant tree species as the climate has 
become progressively wanner and drier 
following the last Pleistocene glaciation. 
Douglas fir's ability to withstand fire and 
its reliance upon bare mineral soil for its 
seeds to germinate have ensured its 
success in Holocene, post glacial period. 

Thick-barked conifers such as sugar 
pine (P. lambertiana) and ponderosa pine 
(P. ponderosa), Douglas fir, incense cedar 
(Cdlocedrus decurrens) and Port-Orford 
cedar ( Chamaecyparis lawsonii) effec
tively insulate the tree against major 
damage from cool fires. Hardwoods such 

as California hazel (Cory/us comuta). 
Pacific madrone (Arbutus menziesii) and 
Oregon white oak (Q11ercus garrayana) 
and California black oak (Q. kellogii) 
coppice readily, and after more intense 
fires re-sprout from epicormic buds under 
the soil. Shrubs such as manzanita 
(Arctostaphylos patztla and A viscida) and 
numerous species of Ceanothus 
(C. illfegerrimus, C. velutinus, C. 
cunneatz1s) are prolific seed producers and 
sprout vigorously in response to fire. 

Still others actually require fue to grow, 
such as Knobcone pine (P. attenuata), 
which have serrotinous cones, not releas
ing their seeds until cooked in a fire. A 
walk through a forest in the early recovery 
from an intense fire can be like a walk in a 
highly diverse permaculture forest garden, 
offering currants, gooseberries, elders, 
hazels, many nitrogen-fixing shrubs such 
as California coffeeberry (Rhamnus 

· califomicum), Ceanothus and mountain 
mahogany (Cercocarpus betuloidies), and 
also fungi such as morels and numerous 
birds and mammals. The careful and 
controlled use of fire can help to restore 
,this dynamic so missing in many types of 
woodland. Cool fire can clear fine fuels 
and make nutrients available that are 
locked up in needles and leaves. 

To describe how carbon is recycled in a 
system, holistic management specialist 
Alan Savory uses the "brittleness scale". 
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In moist areas with snow, fungal decom
position is the primary agent, however, in 
seasonal dry clim~tes found throughout 
the West, fire is how nutrients are re
leased. Many forests in the West have an 
overabundance of standing carbon due to a 
lack of naturally occuning fire or indig
enous buroing. This standing carbon 
contributes to low site productivity 
because much of the available nitrogen is 
tied up. Fire releases nitrogen and phos
phorous and many other minerals into a 
more readily accessible substance in the 
form of ash. While some nutrients are 
volatized as gases, the cooler the fire the 
less this happens. 

Spurring Forest Growth 
Research by H. Bis well and J. Vlarnis at 

University of California showed a 50 
percent increase in pine seedling weight in 
burned areas as opposed to unburned 
areas. Following controlled bums, stream 
flow and spring productivity can as much 
as double as a result of less total vegeta
tion transpiring moisture from groundwa
ter. In our area we often have as many as 
2,000 trees per acre on a site which pre
fire exclusion might have had 150 large 
trees per acre. Ground fires also help to 
clear foe-intolerant brush and weed trees 
such as white fir (Abies concolor) and 
reduce the stems per acre to a level, which 
is more inline of the nutrient carrying 
capacity of the soil. According to the 
father of the modern controlled burning 
movement, Howard Biswell, "Nearly 
always, it is the suppressed trees that are . 
killed by surface fires. In this way, the 
fires tend to select and favor the develop
ment of fast-growing healthy trees, which 
is why they were important in the evolu
tionary development of the species." 

By clearing of the more brushy species, 
more sunlight, nutrients and water are 

· made available to the herbaceous layer, 
which is generally lacking in even aged 
closed canopy forests typical of the 
plantation/clear-cut conditions found so 
often. It is beyond the scope of this article 
to give a how-to of controlled burning. 
For those interested in pursuing the topic, 
Howard Biswell has written an excellent 
book, Controlled Buming, loaded with 
lots of theory and techniques. 

I have perfonned controlled burns in the 
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mid to late spring in our 30 acres of 
woodlands. My goal in doing controlled 
bums is to restore fire to the landscape, 
recycle nutrients, and reduce the threat of 
catastrophic wildfire, while utilizing the 
by-products for fuel wood, building poles, 
coppice craft, medicinal herbs, and 
lumber. Basketry coppice tends to produce 
higher quality rods when burned, as 
opposed to clipping them. After the winter 
rains have subsided for a week of sunny, 
dry weather, but when we can still expect 
a few more good soaking rains, is the ideal 
time to ignite a cool fire to burn the 
needles, leaves and twigs one inch in 
diameter and less. After one such burn in a 
pine/oak savannah with a grass and forb 
understory, I was astonished to see the soil 
become covered with earthworm castings 
over the days following the fire. As far as 
I could tell they were surfacing to con
sume the nutrient-rich ash. After this, wild 
turkeys vastly preferred foraging for 
insects in this area, not surprising consid
ering the indigenous people's use of fire 
for grasshopper harvesting and drying 
seeds of tarwced for harvest. 

Unimpeded by the thatch of many years 
of dead stems and seed stalks, the gasses 
and forbs quickly grew back and were 
relished by black tailed deer, jackrabbit 
and our rotationally grazing flock of 
sheep. We have also observed increased 
germination of oak seedlings and also 

increased acorn quality (less moth larvae 
damage to nuts). Our long-term objective 
is to determine an appropriate burning 
rotation, to encourage browse and mast 
(acorns and hazels) for deer, quail, grouse, 
turkeys and our domesticated stock (sheep 
and poultry). 

A common pitfall of pennaculture 
forestry and forest gardening approaches 
is that many designers want to jump right 
to the preferred climax forest in their 
species selection and thinning efforts. This 
approach ignores the pattern which all 
natural forests exhibit of moving from 
bare land, to forbs and grasses to brush 
and weeds to small trees and on up to a 
climax forest. The more I observe the role 
which many pioneer plants fill, I am 
beginning to think that they condition the 
soil in a unique fashion that is challenging 
to mimic through any means other than 
time. Perhaps some sites actually 
require numerous cycles of pioneer 
plants and severe fires to build the soils 
and develop the adaptable genetics of 
tree species which can prevail on, say, a 
steep, hot southwest-facing slope with 
thin rocky soils. 

Experience's Voice 
I' 11 share some of my own mistakes to 

elaborate this point. Years ago, I at
tempted to plant an alley crop silvopasture 
system with chestnuts, both direct seeded 

The fire-adapted landscape of Red Buttes in Oregon exemplifies the Zone 5 landscapes 
that are our instn1ction manual. 
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ladder fuels and 
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and transplanted into pasture. My survival 
rates were not very encouraging-about 
10 percent made it through our hot dry 
summers. After more observation and 
assessment, I have realized my folly 
that chestnuts and other Fagaceae 
genera are climax species in a savannah 
setting and they follow an ecological 
succession, which may last a century or 
more. They require a fungal soil 
environment and possibly shade when 
young, which my bacterially dominated 
and sun-drenched pasture soils were 
unable to provide. 

· My hope is that I can encourage 
mutually beneficial dynamic interactions 
to emerge through carefully thought out 
guild design incorporating fungal inocula
tion with healthy forest mycorrhiza, deep
rooted perennial weeds (chicory, dande
lion, comfrey), nitrogen-fixing shrubs 
(Ceanothus, eleagnus, and other 
Rharnnaceae), mid-canopy trees (apples, 
honey and black locusts, etc.) and chest
nuts along with oaks and nut pines. 
Compared to the life span of climax 
forests, our human time scale feels 
desperately short, enticing impatient 
pennaculturalists to take shortcuts and 
justifying a "shotgun approach." I must 
mention that any controlled burning that I 
perfonned was preceded by lengthy work 
with saw, axe and hand pile burns clearing 

Sciences 
Laboratory of 

the USDA in Missoula, Montana plainly 
states that if you chose to live in the forest 
you can expect to live with fue as a 
constant threat. If you don't want this risk, 
then don't live in the woods where fire is a 
regular visitor. However, your choice of 
building materials, landscaping, and 
access can influence fire behavior should a • 
wildfire occur. Tim McCay, with the 
North Coast Environmental Center and 
a seasoned wildlands firefighter, 
observes that most fire suppression 
activaties on really large wildfires are 
for political show and that fires that 
large are stopped by the weather or 
other natural circumstances. 

Nevertheless, homes can survive fire, 
but only if proper assessment went into 
their siting, construction and access roads. 
It is important to consider that fires 
generally bum in a mosaic pattern, 
particularly when the vegetation on the 
landscape occurs in a diverse mosaic as 
well. For instance, a very large fire burned 
in the neighboring valley on the Siskiyou 
National Forest two summers ago. The 
Biscuit Fire, as it was called, had a burn 
perimeter of 500,000 acres. However only 
about 30% burned at a high intensity. The 
other 70% either burned cool or not at all. 
Of the 30% which burned at high inten
sity, 60% of that was the result of inten
tional back bums during fire suppression 

efforts. The fire went out when the 
weather became cooler and more humid. 

In our rural community we have 
developed a neighborhood phone tree and 
resource list to assist each other in the 
event of a wildfire. We ask such questions 
as, Can a helicopter dip a 250 gallon 
bucket in your pond? Do you have large 
above-ground fuel tanks? Do you have 
flammable landscaping, escape routes, fire 
tools? These details are very good to know 
when you really need to. All of this 
assessment falls under the broad category 
of designing for catastrophe . 

This is where we differ greatly from 
older cultures of fue honoring indigenous 
peoples. Whereas they were semi-nomadic 
and able to dance aikido-like with the 
elements favorable or not, we are rooted to 
place, and if our whole valley burns we 
remain to watch the slow succession from 
pioneers to shrubs to climax forest. 
Restoration ecologist Dennis Martinez 
rightly asserts that the onset of fire 
suppression across the west happened 
concurrently with the removal of indig-. 
enous peoples from the landscape and the 
vital functions that we are only now 
realizing that they performed. Hopefully 
we can tap this wisdom and begin the 
process of restoring fire to the land
scape. As the saying goes we can chose 
to burn on our terms or be burned on 
nature's terms. 

Sources 
Biswell, Howard. Prescribed Bumi ng. 
Green, Roger Lancelyn. Tales of Greek 
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Pacific Northwest. 
Roberts, Neil. The Holocene. 
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Management. 
Turner, Nancy J. Plant Technology. 

Don Tipping is a biodynamic fanner in 
the Siskiyou Mountains near Williams, 
Oregon. He and his family homestead 
Seven Seeds Fann, growing much of their 
own food, while producing seeds and 
produce. They periodically host educa
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Fire Hazard Assessment in the 

Wildland/Urban Interface 
National Fire Protection Agency 

A HO:ME NESTLED in the 
woods. An apartment backed up 
to a regional park. A townhouse 

with a view of the mountains. 
Living adjacent to a wildland offers 

spectacular scenery and feelings of 
serenity. Unfortunately, homes built in 
wildland/urban int~rfaces are exttemely 
vulnerable to forest and wildfires. Yet, 
individuals and developers continue to 
build in these areas without giving a 
second thought as to how their homes will 
fare should a wildfire occur. 

This article was developed by the 
National Wildland/Urban Interface Fire 
Protection Program with two purposes in 
mind. First, to educate homeowners and 
developers about the wildfire problem. 
And second, to show homeowners and 
developers simple steps they can take to 
make homes built in the wildland safer 
and more likely to survive a wildfire. 

The section titled How Fire Starts 
provides a description and understanding 
of the three ignition sources of concern to 
a home located in a wildland environment. 

The section titled Fire Hazard Assess
ment offers a five-step method for 
assessing the hazards of a wildland/urban 
interface area. Several potential hazards 
are discussed in depth. In addition, you 
can assess the potential of your home or 
subdivision to survive a wildfire by filling 
out the Wildfire Analysis Form available 
on the web at www.fuewise.org/down
loads/wham.zip. 

How Fire Starts 
A wildfire can ignite yow home through 

radiation, convection or fuebrands. These 
three ignition sources need to be under
stood in order to change your home and 
the surrounding area, making it less 
susceptible to ignition. 

Radiation: A house can ignite when 
exposed to very high temperatures even if 
the flames do not come in direct contact 
with the structure-this is called radiation 
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heat transfer. Ignition of your home by 
radiation is more likely when it is exposed 
to a very large fire within close range for a 
sustained period of time. By clearing large 
trees and heavy brush, and choosing 
building materials that can withstand high 
temperatures, your home is less likely to 
ignite by radiative heat transfer. 

The radiant heat exposure to a structure 
(and the chance of ignition) will increase 
under the following .conditions: 

• An increase in the size of the flames 
• An increase in the structure surface 

area exposed to the flames 
;• An increase in the duration of the 

exposure 
• A decrease in the distance between the 

flames and the structure 
Convection: Ignition of a house by 

convective heat transfer requires the fire to 
,come in direct contact with the structure. 
Even a very small flame can ignite a house 
if it comes in contact with the house for a 
long enough period of time. By clearing 
even small amounts of vegetation, 
choosing nonflammable siding and deck 
material, and building on a minimal slope, 
your home is much less likely to ignite by 
convective heat transfer. 

Firebrands: Firebrands are pieces of 
burning materials that detach from a fue 
and are canied by the wind. Severe 
wildland fires can produce heavy firebrand 
showers that can travel large distances 
(one mile or more). The chance of a 
firebrand igniting your home will depend 
on the size of the firebrand, and the 
materials, design and construction of your 
home. By choosing a fire rated roof and 
nonflammable siding and deck material, 
you can reduce the risk of yow house 
igniting from firebrands. 

Fire Hazard Assessment 
The Hazard Assessment Process is 

presented in step functions that are 
descriptive, not prescriptive in nature. The 
methods recommended describe an overall 

approach that combines a,Pproaches taken 
by several jurisdictions throughout the 
United States. In rfViewing each step, 
consider the extent each step contributes 
to a realistic assessment of the fire hazard 
in your area. 

Step I: Select the areas to be evaluated. 
Identify the interface boundary or 

boundaries on a map. Use a map (prefer
ably a topographic map) of the jurisdic
tional area and define the known interface 
areas. After identifying the interface areas 
on the map, give each area a name or 
number. Consider naming the areas after 
related geographic names or land marks 
for easy reference. 

Step 2: Select the hazard components 
to be considered in the assessment 

The hazard components discussed are 

divided into three categories-structure 
hazards, vegetative fuel hazards, and other 
miscellaneous hazards. The structure 
hazards include the structure's location, 
building materials and design. The 
vegetative fuel hazards include the 
vegetative both within and beyond the 
vicinity of the structure. Miscellaneous 
hazards included are the structure density 
(i.e., the number of structures in an area), 
slope, weather and fire occurence. 

Structure Hazards 
The building materials, design and 

location, and the fuels within the area will 
all contribute to the ability or inability of 
the structure to survive a wildland fire 
situation. By considering the following 
structural hazards, new developments can 
be built with an increased chance of 
surviving a wildland/urban fire. 
Homeowners should be educated on how 
to reduce the fire risk of existing struc
tures. 

Structure wcation: The structure 
should be built in a location that will 
minimize vulnerable design features and 
maximize its survivability. Structures 
should be set back at least 30 feet from 



property lines so that the owner s will have 
control of the adjacent areas. Structures 
should be located away from dangerous 
topographic feature s such as the top of 
slopes or adjacent to chimneys (draws and 
canyons). 

Building Material s and Design : Should 
a building come in contact with beat, 
flames or firebrands, the building materi
als and design should prevent or retar d the 
penetration of the fire btyond the exterior 
of the structure. 

Roofs are less vuln erable to radiation 
and convection because of their slope but 
are more susceptib le to ignition by 
firebrands. Roofs should be covered with 
nonflammable materials and should be 
inspected for gaps which could expose 
ignitable subroofing or roof supports. A 
major cause of home loss in wildJand 
areas is flammable woodshake roofs. 

Walls are most susceptible to ignition by 
radiation and convection. The edges of 
flammable wall materials, such as trim 
material s on casings and facing, will ignite 
before flat surfaces. The walls should be 
constructed of fire resistant material s 
compatible with the surro unding fuels. 
Wall materials which resist heat and 
flames include cement , plaster, stucco and 
concrete masonry such as stone, brick or 
block. Though some mate rials will not 
bum, such as vinyl, they may lose their 
integrity when exposed to high tempera
ture and fall away or melt, exposing 
interior materials. 

Windows can fracture and collapse when 
exposed to heat, leaving an opening for 
flames or firebrands to enter and ignite the 
interior of a structure. Using glass 
products that can withstand the potential 
convective and radiant heat will reduce 
this risk. Tempe red glass will withstand 
much high er temperatures than plate glass 
and should be used for large 
windows<particularly windows overlook
ing slopes or vegetation. Double pane 
glass is slightly more resistant to heat than 
single pane glass. 

Eaves and overhanging features (room 
pusbouts, bay windows, and extensions 
over slopes) are very vulnerable to 
convective exposures and have a design 
that can sustain ignition. Fuels should be 
elimina ted from contact with eaves and 
overhangs. Eaves and overhangs should be 
boxed or enclosed with nonflammable 
materials to reduce the surface area and 
eliminat e the edges that can trap fire
brands. 

Vents are a necessary feature of a 
struc ture for preventing condensation and 
subsequent wood decay . However, 
openings should be screened to prev ent 
firebrands from entering the structure. The 
screens should prevent passage of objects 
larger than 1/4 inch (6.0mm). Both vents 
and screens should be constructed of 
materials that will not bum or melt when 
exposed to beat or firebrands. 

Attachments include any structures 
connected to the residence such as decks , 

porches and 
fences. When 
assessing the 
ignition 
potential of a 
structure, 
attachments are 
considered part 
of the structure. 
For example, if 
the ignition 
potential of the 
attachmen t is 
high, the 
ignition 
potential of the 
entire structure 
is considered 
high. 

Vegetative Fuel 
Hazards 

Vegetative fuels includ e living and dead 
vegetation materials. The amount of heat 
energy released during a wildland fire is 
defined by the amount, arrangement and 
rate of combustion of the vegetative fuels. 
Vegetative fuel flame lengths can exceed 
100 feet and the radiated heat can ignite 
combustible materials from distances of 
100 feet or more. Winds can carry live 
firebrands for several miles . 

Fuels within the immediate vicinity can 
have a significant impact on the potential 
of a structure to ignite. The size of the 
"immediate vicinity" will vary depending 
on the vegetation and characteristics of the 
land. Fuels within the imm eiliate vicinity 
of the structure should be fire resistant and 
maintained in fire resistant condition. 

Fuels beyond the immediate vici11ity are 
those that surround the strucrure but are 
not immediately adjacent to it. The 
concern with these fuels is primarily their 
ability to produce firebrands , which can 
indirectly cause ignitio n of the structure, 
and their ability to produce long flame 
lengths and intense radiant ene rgy. Fuel s 
beyond the immediate vicinity of the 
structure should consist ~f fire resistant 
ground cover and trees that are thinned 
and pruned to prevent ground fires from 
igniting the crowns, or tops of trees. 

Miscellaneous Hazards 
Here is a list of adilitional consider

ations that may need to be studied 
depending on the local condtions. 
Structure Density. The density of struc
tures is determined by lot size, structure 
arrangement and number of structures per 
lot. This density affects the overall 
exposure, spread and intensity of wild
fires. Consider fire suppression in terms of 
• Access/Egres s 
• Bridges 
• Building Construction 
• Density and Spacing 
• Pre-attack Plan 
• Reso urces 
• Response Times 
• Utilities 
• Water Supply 

Slope is defined as the upward or 
downward inclin e or slant of the terrain. 
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All other variables being equal, a fire 
traveling up a slope will move faster and 
have longer flames than a fue traveling on 
flat terrain-a fire on a 30 percent slope 
can produce flames twice the length and 
travel as much as one and one half times 
as fast, as a fire on flat ground. Factors are 
• Aspect 
• Dangerous Terrain 
• Position by Slope 
• Percent Slope 

Fuel Considerations: 
Building Construction 
Defensible Space 
Fuel Breaks 
Fuel Continuity 
Fuel Loading 
Fuel Type/Models 

Weather can affect the fire assessment. 
Temperature, humidity and winds will 
affect the probability of ignition and the 
ability to control and extinguish the fire. 
Weather patterns such as long and short
term droughts need to be considered. 
Considerations include: 
• Drought Factor/Index 
• Historic Climatological Data 
• National Fire Danger Rating System 

Environmental factors to consider are: 
• Endangered Species 
• Environmental Impact 

• Visual Impact 

Fire Occurrence. The history of 
wildfues can provide a valuable ctimen
sion for the assessment. There will be an 
increase in the probability of a fire 

occurring in environments where they 
have occurred in the past. The severity and 
frequency of fires enable authorities to 
determine the resources required. 

Step 3: Rank the hazard components 
Develop or use an existing system to 

define the significance of each hazard 
component. The system, though subjective 
in nature, should be specific and consistent. 

For example, NFPA 299 Standard for 
the Protection of Life and Property, 1997 
Edition, uses a numerical rating system to 
define the relative contributions of several 
components (shown in Table I). To obtain 
.an overall rating for the interface, the 
NFP A 299 system requires simply adding 
the points from the individual compo
nents. 

The numerical rating will be significant 
only considering the system from which it 
was derived. For example, under NFP A 
299, 69 to 83 points indicates a high 
hazard property. 

Other hazard assessment systems are 
listed at the end of this article. 

Step 4: Compile the hazard rankings 
in a usable format. 

Compile the component hazard rankings 
ip. a format that will reveal the relation
ships between lhe individual hazards and 
categories of hazards. Three methods are 
often used to analyze the data collected. 

A geographic information system (GIS) 
can define the hazards components on a 
map of the assessment area. Displaying 
each hazard on clear overlays, rather than 
on a single map, allows you to study 
various combinations of data. 

A grid index system references specific 
points of interest on a map. The coordi-

Table 1: NFPA 299 Wildfire Hazard Severity Checklist 

Component (No. of items) Criteria Points/item 
Subdivision Design (6) Road widths, dead ends, lot sizes, 

street signs 1-5 

Vegetation (2) Fuel models, defensible space 1-10 
Topography (1) Slope 1-10 

Additional Factors (3) Topography, weather 2-4 
Roofing Material (1) Materials used 1-10 

Building Construction (1) Materials used for siding, decks 1-10 

Fire Protection (2) Water sources and supply 1-10 
Utilities-Gas and Electric (1) Utility Placement 1-5 
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nates of the grid define the hazard rating 
of a specific property or area. 

A matrix system describes the severity 
of each hazard for each area within the 
assessment. 

Any or all of these data analysis 
methods can be used to understand the 
relationships between the various hazard 
components and can also help to develop 
an overall hazard ranking of each area 
within the assessment. 
· Step 5: Develop future actions 

The information developed from the 
assessment can be used to develop 
strategies t; reduce fire hazards in the 
wildland/urban interlace. Suggestions on 
how to use the information follow: 

Develop mitigation strategies 
Develop fire response/evacuation plans 
Provide reference tools for planners, 

insurers, bankers and local code adoption 
Develop region-wide cooperative fire 

protection agreements 
Use as a basic fire protection evaluation 

tool in conjunction with the Insurance 
Service Office (ISO) fire suppression 
rating schedule 

Distribute along with public fire safety 
education information 

Improve fue fighter and public safety 
Perform cost/benefit analyses 
Implement or evaluate existing programs 
Adopt a more sophisticated fire model-

ing program 
Strategically focus fuel reduction 

projects 
Educate property owners, local and stare 

governments and fire-service agencies 
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A Designer's Look at the Lama Foundation Fire 

FIRE on the Mountain 
ReGenesis Group 

[Editor's note: In May 1996, wildfire 
swept across 8000 acres near Taos, New 
Mexico. The fire forced evacuation or 
displacement of two thousand people and 
destroyed 34 stmctures. Decades of 
accumulated woody debris quickly turned 
the blaze into afirestonn, which loosed 
winds of well over JOO miles per hour. 
Trees burst into flame several hundred 
feel ahead of the advancing fire front. In 
the fire's path was the Lama Foundation, 
a well-known spiritual community and 
new home of Ben Haggard, a prominent 
pennaculture designer. The following two 
stories describe the fire and its aftemuith 
from different perspectives.] 

THE LAMA FOUNDATION is an 
educational community founded in 
1968 on a steep mountainside 

within 110 acres of poqderosa forest north 
of Taos, New Mexico. In 1996 Lama was 
engulfed by one of New Mexico's fastest 
moving fires. All of the outlying buildings 
were destroyed, yet the community core 
was left virtually untouched. The story 
behind this seeming anomaly illustrates 
the potential and the challenge of a living 
systems approach to planning and design. 

In 1990 Lama asked Regenesis 
principals Tim Murphy and Ben Haggard 
to conduct a series of on-site permaculture 
workshops, and in 1992 asked Murphy to 
do a site assessment and site plan for a 
proposed expansion and redevelopment. 
Residents also sought help with issues 
affecting their ability to function there, 
including a main entry road that was 
almost impassible in wet or icy weather. 
The workshops and assessment offered a 
new perspective and an integrated set of 
creative solutions that laid the foundation 
for the potential regeneration of the 
community and its environment. 

In 1992 however, the new perspective 
shook Lama's self-perceptions to their 
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core, stimulating a controversy that 
dangerously delayed redevelopment. 
Lama residents had long seen themselves 
as holding deep environmental values and 
a reverence for the beauty of their natural 
surroundings. When Murphy and Haggard 
looked at the community through a 
systems mind, the picture that emerged 
differed significantly from how-Lama saw 
its relationship with its environment and 
its role in that relationship. Murphy began 
his assessment from a mental structure of 
forest and community as interdependent 
living systems within a larger watershed. 
Based on a deep understanding of what 
health would look like, he began to search 
for indicators from which he built a 
pattern understanding of the state of the 
whole, where it was trending and the 
implications for each constituent system. 
What he saw was a watershed that, 
although scenically breathtaking, was in 
serious decline. The clearing that housed 
the community's center was not a stable 
natural meadow, but rather a vulnerable 
scar from extensive clear-cutting in the 
1920s. Beetles were at work on the 
ponderosa, and highly flammable pioneer
ing piiion and junipers were emerging in 
the understory. The troublesome main 
road was a metaphor for the lack of 
healthy relationship between people and 
place. Originally created to efficiently 
haul timber off-site, it was a straight line 
top to bottom. Now it conducted water, soil 
and nutrients off-site at an alanning rate. 

Living systems have an inherent 
tendency toward self-healing and evolu
tion. Knowing that, Murphy recognized 
that the beetles and the volatile pioneering 
understory were the watershed's way of 
setting the stage for renewal by fire. Only 
this time human interventions had instilled 
this self-healing process with enormous 
destructive potential. Indigenous peoples 
used "cool" fires as a conscious manage-

ment practice. Here the loss of resources 
that began with clear-cutting practices had 
continued with Lama's "appreciate but 
don't interfere" policy to create conditions 
for catastrophe. Fuel loads had built up as 
the forest starved for nutrients. The site 
plan proposed changes to address the 
immediate problems, but in a way that 
consciously evolved the forest toward 
more productive and less-fire-dependent 

· elements faster than could happen without 
human intervention. A top priority was 
rerouting the main road to wind through 
the property along slope contours, 
improving access but also conserving 
water and soil and serving as a firebreak 
protecting the central structures. Swpris
ingly, this proposal met strong opposition, 
primarily because it required removing a 
few trees. Eventually the roadwork was 
done, and served its purpose by robbing 
the fire of its energy, causing it to sweep 
around the center. But the delay meant the 
rest of the plan had not been implemented 
when the fire struck. Lama's reverence for 
its environment lacked the systems 
understanding needed to live out that 
reverence in a mutually beneficial 
relationship. As a result, the vitality and 
viability of the community, the forest and 
the watershed were all eroding. Once the 
community could step away from its 
image of forest as separate, it was able to 
begin building its capability to become the 
"conscious mind" of the larger system. 
Building from this beginning, the commu
nity has used the post-fire reclamation 
process to simultaneously embark on the 
regeneration of its own 'spirit and sense of 
purpose. ~ 

ReGenesis Group is a Santa Fa-based 
pennac11lture design consortium that 
_ includes Ben Haggard, Tim Murphy, Joel 
Glanzberg, and other pennaculturists. 
www.regenesisgroup.com 



Living at uima After the Hondo Fire 

Catastrophe as Opportunity 
Richard Zook 

0 NE WEEK PRIOR to the 
Hondo fire of 1996 the residents 
of the Lama Foundation, an off 

grid, spring-fed community in the moun
tains north of Taos Ne'Y Mexico, held a 
Kali puja. The puja, a sacred Hindu fire 
ceremony, was done with the intention of 
letting go of the past. It was to help cut 
through illusions, to take away what was 
unnecessary, and to show where the 
community was resistant to change. For 
this Kali is an apt and appropriate focus. 
She is the divine aspect as renewer and 
destroyer, though not necessarily in that 
order. She is considered to be the time
keeper and creator of the seasons. With 
this in mind it is easy to understand her as 
change, change which is most often 
dramatic, intense and with no doubt. She 
is not known for subtlety. 

These attributes can also be easily 
applied to catastrophe. And though it is 
hard to see or understand while amidst 
catstrophe, it too can contain boons and 
gifts as if di vine. 

Kali's answer arrived May 5th, 1996 
when fire from off-site engulfed 7000 

acres, scorched ninety-five percent of 
Lama's land, and destroyed twenty-two .of 
twenty-seven buildings. Only one home 
survived. Having left to help fight the fire 
before realizing that it was headed towards 
their home, the community had no 
opportunity to affect the fire's impact or to 
remove any cherished objects. The fire 
was quick, intense, highly destructive, and 
almost completely effective. As residents 
watched from the bottom of the moun
tain, Lama's history, dreams, and very 
existence appeared to be lost in a cloud 
of smoke. 

Prayer Flags Still Wave 
A day later on a moonlit night two 

women residents snuck back up to find the 
fire's first and most specific gift. Amongst 
scattered remnant fires and drifts of ash, 
Lama's main flagpole stood. A fourteen
spoke half arc, it held prayer flags with 
symbols from various spiritual traditions 
that are printed at Lama as a cottage 
industry. All around it the land was 
scorched, almost completely dead. The 
solitary support pole was blackened. What 

these women 
saw, however, 

Lama '.I' Lush ponderosa pine forest was reduced to blackened 
skeletons ~Y the Hondo fire. 

was each flag 
white and 
untouched, alive 
in the night's 
light. Behind and 
above this was 
the main dome, 
Lama's heart and 
temple. It too 
stood untouched. 
The fire had 
come within 
inches of a tinder 
dry woodpile 
leaning against 
it. Completing 
this most 

unexpected gift was Lama's kitchen. A 
thirty year old wooden structw"e cine 
match from destruction, it stood upslope 
from the dome as combustible and 
complete as it was last seen. 

Relating to Disaster 
It was the survival of these that set 

Lama's intention of rebuilding and rebirth. 
Within weeks of the fire, through tears and 
determination, the community began the 
process of renewal. Having taken on 
pennaculture in the late eighties as a way 
to come into better relationship with the 
mountain that is their home, the founda
tion was given the opportunity to realize 
this-goal in a much deeper and holistic 
way. In addition, the community was 
fortunate that permaculture designer Ben 
Haggard was a member during this time. 
His help and guidance over the next three 
years were invaluable in aiding Lama to 
recognize the many different opportunities 
created by this catastrophe. 

The focus of this article is not so much 
about what Lama did after the fire, rfither, 
it is about our internal relationship to a 
catastrophe and our ability to recognize 
opportunity in its various manifestations. 
It is this ability that will greatly influence 
the depth, integration, and success of what 
is done after a catastrophe. 

In many ways catastrophe is the 
epitome of the permaculture principle, 
"the problem is the solution." This 
principle is about our relationship to what 
we perceive. In standing in a catastrophe's 
aftermath, amid tragedy and suffering, it is 
vital that as pennaculturalists we hold an 
internal relationship with this event that 
based in recognizing opportunity. It is this 
ability that will shift reaction into action. 
We are reacting when the environment 
determines when and how we act and the 
content of what we do. When we act we 
are still observing and responding to the 

FIRE AND CATASTROPHE • NOVEMBER 2004 13 



environment, yet we choose the time, 
place and content of our actions. Reaction 
is in the moment. Action, well thought and 
well placed, can reach far into the future. 
It is from this type of action that more 
opportunities are created. An opportunities 
potential is best realized (made real) 
through action, not reaction. 

Catastrophe's first opportunity is in its 
potentiality. When designing for catastro
phe we set a standard that is more truly 
based in sustainability. A sustainability 
that is created to last many generations 
and won't collapse with its first hard 
challenge. The question is not if a 
catastrophe will happen, but when and 
in what way. 

What Survived, and Why 
Lama had begun the physical implemen

tation of planning for catastrophe with the 
rerouting of the road into the central 
cluster of buildings. Its new placement 
acted as a fuebreak and helped dampen 
the fire as it moved towards the dome and 
kjtchen. It must be noted though that the 
"experts" said the road alone had not been 
sufficient to prevent these buildings from 
burning. What else helped save them is 
open to specu\ation and one's belief. 

The second opportunity of catastrophe is 
as a learning vehicle. Why did this survive 
and not that? How was the previous 
environment (natural and constructed,_ 
physical and invisible) prepared for, ill
prepared for, or inviting to the catastr~
phe? How did the forces at work act in this 

environment 
and system? 
How has the 
relationship 
between 
systems, 
communities, 
and various 
structures 
changed? 

Though it is 
not seen as the 
only reason 
Lama's central 
structures 
survived, the 
access road has 
become the core 
of an expanded 
firebreak:. In 
addition, a 

Flying from a scorched flagpole, wispy prayer flags survived the 
fire. Design, miracle, or a little of both? 

cistern that stores catchment water from 
part of the new community building was 
sited to be available for use in this area 
when the next fire approaches. Lama has 
also considered how as a community it 
might better create relationships with the 
land that anticipate catastrophe. This 
includes the idea of what actions should 
be taken before, during, and after the 
next catastrophe. 

Perhaps the most obvious opportunity is 
with the rebuilding after a catastrophe. 
What is most often missed is that these 
opportunities are not only in the physical. 
Many invisible structures are also affected 
by catastrophe, which can heavily affect 

social and 
economic 
relationships 
and functions. 
The extent of 
these opportuni
ties should not 
be casually 
regarded. Its 
obviousness 
belies its 
significance. 

be regarded as ineffective, inappropriate, 
and degenerative. The oppo~nity here is 
not only in the rebuilding of the physical 
systems and environment; it is also in the 
restructuring of how humanity, individu
ally and communally, interacts with 
physical and invisible structures. In siting 
structures, laying trails, and designing 
gardens, landscapes, and villages we not 
only create the context in which we act, 
we also shape many relationships that 
occur within this context. What is vital is 
that we look deeper, that we see past the 
surface opportunity to the others that 
result or intertwine with it. Opportunity is 
best utilized when its layers are perceived 
and understood. 

Rebuilding the Invisible 

Outside the protected core, even adobe buildings did not fare so well. 

In industrial 
western culture 
the physical 
infrastructure 
affected by 
catastrophe 
most often can 

In addition to the physical aspects of 
rebuilding-sitings, physical relationships, 
flows, and so on-Lama has sought to 
understand how these and other choices 
(opportunities) affect social, economic, 
and philosophic structures. In the begin
ning of the decision process some of the 
questions were: How does this fit into 
what we wish to create? What are its 
influences in the nonphysical realms? 
How can it support core values, stated 
objectives, and individual and community 
health? Later, as choices needed to be 
made, some questions became: What 
experience does this frame and/or pro
mote? What does this express about 
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Lama? What are its connections to 
larger, broader systems and goals? 

What is perhaps most significant is the 
question, "What opportunities would be 
lost and what ones created by a specific 
choice?" Though not always enough on its 
own, a choice that creates more opportu
nity than it negates is often the best one 
taken. 

Catastrophe generally can be seen as 
moving systems (be they physical, 
economic, or social) back to earlier more 
primitive successional stages. The scope 
and types of the resulting opportunities are 
related to their place of occurrence in this 
successional progression. Part of recogniz
ing real opportunity is knowing where each 
part of the overall system is in this process. 

Initially at Lama the scope of physical 
opportunities was broad with fundamental 
choices and long term impacts. However, 
the opportunities in the economic and 
social structures were strongly influenced 
by the community's changing composition 
after the fire. 

Post-Fire Social Succession 
For the first five years after the fue the 

vast majority of people attracted to Lama 
were the pioneering types: people willing 
to deal with sooty black summers, icy 
winters with minimal facilities, and a 
stark, unwelcoming landscape. This was 
reflected in a community that was func
tional in certain ways and not in others. By 
the seventh year, as the land bloomed and 
became beautiful and the foundation's 
infrastructure became more comfortable, 
the community began pulling in people 
willing to stay longer and develop deeper 
roots with Lama and the land. 

These two phases of community offer 
significantly different opportunities. In the 
first the tendency is toward dramatic 
actions; saving soil, building structures, 
and creating a supportive environment to 
do these things. Often communities 
affected by catastrophe do not have the 
energy, focus or structure to work on what 
is not immediate. As the community 
recovers opportunities to work on deeper 
and more subtle levels will become more 
apparent. 

At Lama patterns of opportunity have 
expressed themselves via an interestng 
relationship between the visible and 

invisible structures. On the physical plane 
the opportunities were initially broadscale, 
framing and influencing later opportuni
ties. Tirrough Ben Haggard' s facilitation, 
Lama came up with a site plan that in part 
designated zones for housing, camping, 
community and agriculture. The initial 
trails laid were major arteries connecting 
core components of the community. Most, 
if not all, of what has been done since then 
has been an unfolding of these choices. 

However, in the social and economic 
systems, opportunities have tended to have 
a different flow. Initially, a decision's 
effects might have from only a few days to 
a summer's influence. With individualis
tic, pioneering people, half emotionally 
affected by the fire, the daily and weekly 
schedule became a reaction to immedia
cies. Many policies and agreements were 
based on want would quickly help with the 
recovery. 

As the community revived and began a 
maturing process, opportunities with 
deeper and more profound effects became 
possible. Decisions were being made 
whose influences were wider and of much 
longer duration. In the last couple of years 
Lama has been re-evaluating its bylaws 
and community structures. Lama is 
actively working with the summer 
programs, from short-term retreats to 
apprenticeships to extended stewardships, 
at this time. We are making specific 
changes, and considering them with the 
intent of promoting the community's 
health and 
sustainability. 

that the deepest and most profound work 
can be effected in a system. What is 
crucial here is the ability to observe and 
assess. Opportunity is best understood 
within the context that it occurs. 
_ This unfolding of opportunities created 

by the fire is a process that will continue 
for many years to come. The foundation, 
though literally having come within inches 
of complete destruction, now understands 
and works with the fire as a blessing filled 
with many boons and gifts. 

What this article advocates is a relation
ship with catastrophe that is based in 
action as opposed to reaction. Action that 
is grounded in observation, assessment, 
and understanding. We function in a world 
of choice and thus opportunity. It is easy 
to see catastrophe as Kali the destroyer. 
The skill and art of permaculture is to 
see Kali as the renewer, as the opportu
nity to let go of what is not functional 
or appropriate. Whiie not ignoring the 
immediate need to relieve suffering, it 
is through our ability to look beyond 
catastrophe that we are able to effect 
change toward a more truly sustainable 
and regenerative future. n 

Rico Zook has lived most of his adult 
life in the wilderness. He came to Lama 
mountain after_the 1996fire as foreman 
and co-director of the Land Restoration 
team. Since_1998, Rico has been the Land 
Manager and Director of Pennaculture 
Applications for the Lama Foundation. 

This relation
ship between 
catastrophe and 
opportunities 
should not be 
considered as a 
given. Though 
the general trend 
of broadscale to 
specific is true 
for physical 
systems, invis
ible structures 
are not always so 
logical or 
ordered. Often it 
is immediately 
after a trauma 

Scrub oaks are thriving beneath the dead pines, and have quickly 
filled the bum zone with abundant biomass. 
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Shelter When You REALLY Need.It 
Dwight Sands 

FOR AN EMERGENCY shelter, a 
large camping tent has the advan
tages of being easy to carry, and 

can be set up in a matter of minutes. These 
are very strong advantages, and I feel 
everyone should have such a tent. It is 
your first line of defense. When you need 
to be out of the cold, wind or rain, there is 
no time to waste. However, the shortcom
ings of counting on a camping tent to live 
in during an emergency shows up if you 
are going to be in one for more then a few 
days. 

It is a tricky and dangerous maneuver to 
heat such a tent. But without a heat source, 
prolonged heavy rains will assure that 
everything in the tent will be become 
damp, if not soaked. The problem is not 
the rain coming into the tent, but the water 
evaporating from your body and wet 
clothes. Closed-up camping tents have 
ventilation problems, and they count on 
the warm moist air finding its way through 
the breathable material of the tent walls. 
Outsid~ air movement is needed to carry 
this excess moisture away from the space 
in between the tent and the rain fly. 
During heavy rains there is very little air 
movement to help in this task. The air both 
inside and outside the tent becomes 
saturated with moisture. Just the water 
evaporating from several human bodies 
can become more than the tent can deal 
with during a still night. 

The human body does not do well when 
it is continually wet. As the days wear on 
this becomes a serious problem. To be 
cold and dry is not very serious. Humans 
can stand temperatures much colder then 
we give ourselves credit for. On the other 
hand to be wet and cold is very dangerous. 
Titis is the prime condition for hypother
mia. Tents have other defects too, among 
them the lack of room to stand up, move 
around, work on projects, and to store · 
things, which will also become major 
problems as the days go by. 

I am presenting here a design for an 18-
foot diameter dome shelter. This shelter is 
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for the person who finds themselves in a 
extreme and prolonged emergency. The 
materials need to be purchased ahead of 
time, but they are easy to store and weigh 
very little. You could live in it for weeks 
or even months. It is well ventilated. The 
air comes in from the bottom in a con
trolled way and exits out the top. This 
arrangement creates the best possible air 
flow and it is this air flow that removes 
excess moisture. As the hot air leaves 
through the top it pulls the cooler air in. 
This superior ventilation along with the 
size of the space allows you to have a safe 
source of heat in the dome. A heating 
source is essential to keeping yourself and 
your clothes wann and dry, a necessity for 
long stays in a shelter. 

The dome will do well in high winds 
and heavy snows. There is no scam in the 
dome's covering, eliminating a prime 
source of leaks. You are protected from 
animals and insects. A skylight bathes the 
entire space with an even and surprisingly 
pleasant light. There is enough light to 
read anywhere in the dome. The materials 
are widely available and inexpensive. And 
I want to emphasize one other very 
important design quality: It is very easy to 
build. 

There is room for several people to 
sleep and walk around inside. As time 
goes by, the ability to work on projects 
and store 
things beyond 
immediate 
.emergency 
supplies will 
become more 
and more 
important. We 
are talking 
about a space 
in which you · 
can go 

dwelling you can live in. Tribal people 
with thousands of years of experience 
recommend this design. 

List of Materials: 
1- 30ft. by 30ft. tarp (for sources, type 

"tarp" into any internet search engine or 
talk to your hardware rep). 

1- 20ft. by 20ft. tarp. 
18 pieces of nine foot long, 3/4 inch 

PVC white water pipe (any plumbing
supply store). 

12- 3/4 inch straight connecter joints for 
the above 3/4 inch pipe. 

· Twelve pieces of eighteen-inch long, I/ 
2-inch CPVC yellow water pipe (this is for 
hot and cold water and is narrow enough 
to fit inside the above 3/4 inch PVC pipe 
and will serve as ground pegs). 

8 pieces of one-foot long, 3-inch PVC 
white drainage pipe. 

4 three-inch right elbow joints for the 
above 3-inch PVC pipe. 

I piece of 3 ft. by 3 ft. Lexan or Poly 
Glass sheet to be used as the skylight 
(from glass store or large hardware store). 

A roll of 1/4-inch cord, I 00 feet long. 
Do not use nylon because it stretches. 

A roll of duct tape. 
A roll of strong pliable wire. 
A 5-gallon propane tank. 
A special heating element designed to 

attach to the above propane tank. You can 

beyond just 
survival. We 
are talking 
about a Figure 1. The pole framework of the shelter 



find these in camping supply stores. 
3 sections of 2•foot long stove pipe. 
4 pieces of 3· 1/2 inch diameter screen. 
1 piece of screen a little bigger then the 

diameter of your stove pipe. 

Tools Needed: 
Shovel 
Wire cutters 
Scissors heavy enough to cut the tarp 
Hack saw to cut the pipe 
Black ink marker 
Bow saw to cut fire wood 

Building Directions: 
l. Level an area of ground 20 fl in 

diameter. 
2. Stick a peg in the middle of the 

leveled area. Scribe a circle 18 ft. in 
diameter with the help of a 9 ft. cord with 
one end tied loosely to the peg as a guide. 

3. Dig a drainage ditch around the 18 ft. 
circle. Make it 6 in. deep and one foot 
wide. Taper the edges of the ditch. Add 
one or two runoff ditches to move the 
water away from the tent. 

4, Drive the twelve, 18 inch long, l/2· 
inch CPVC pegs around the edge of the 18 
ft. diameter circle. Space the pegs 4-1/2 
feet apart and drive them one foot into the 
ground, leaving 6 inches above the ground 

5. Use two 3/4•inch straight pipe joints 
to join three 9 ft. pieces of 3/4 in. white 
PVC pipes. The individual pieces are 
easier to carry around than the one long 
pole. Make six of these 27 ft. pieces. · 

6. Slip the ends of each 27 ft. pole over 
two opposing pegs. As each new 27 ft. 
pole is put in place, it will need to be cut a 
little shorter to slip under the first pole 
hoop without putting upward pressure on 
it. If the pole is cut too short, a small piece 
of 3/4 in. PVC pipe can be cut and slipped 
over the peg first. The pole will rest on top 
of this little additional piece of pipe and 
have its length extended. By this method 
you can adjust the size of the pole to fit 
snugly against the pole above it. 

When all the pole hoops are in place, tie 
the poles where they cross at the top. If you 
can't find something to stand on to do this, 
attach a weight to the end of the cord and 
toss it over the crossed poles several times. 
Pull the resulting loops tight as you go. 

7. Pull the large 30x30 ft. tarp over the 
hoops and center it. Duct tape an ink 

marker to a ~tick and reach up and mark 
the center of the tarp from underneath. 
Pull the tarp off the dome and cut a 2 ft. 
diameter circle out of the tarp using your 
ink mark as the center of the diameter. 
Replace the tarp with the 2 ft. hole 
centered at the top of the pole hoops. 

About halfway down the sides of the 
dome, you will find that there is a large 
amount of excess tarp material gathering 
in uncooperative folds. Pleat this excess 
material by doubling it back upon itself to 
make the tarp lay flat and tight against the 
dome poles. You will find yourself 
making these pleats every two to three 
feet. (See Figure 2.) As you do this 
pleating, cut away the excess tarp at the 
bottom, leaving a lip large enough to 
cover with dirt as you go. This dirt is used 
to hold the bottom edge of the tarp in 
place and close off air leaks (see Figure 3). 
Leave extra tarp as you cut to be sure you 
don't cut it too short. You can always trim 
it later when everything is well in place. 

8. You are going to leave one corner of 
the tarp uncut and unburied. This will 
serve as the door. Look at the illustration 
to help you understand this. This comer is 
lifted up and dropped to create access into 
the dome. This is a door with no seams. 
Seams always have trouble with the 
leakage of air and rain. Rather than 
making a 
complicated 
door, you 
just let one 
happen. 
You will 
have to 
crouch 
while 
coming or 
going but I 
suggest you 
use this 
moment as an 
act of bowing 
to show your 
gratitude. 

Figure 2. Pleating the tarps. 

elbow joint. Make four of these sets. Tuck 
them Wlder the edge of the tarp as you go. 
Let the tarp bunch around it the best it can 
(see Figure 3). Space the vents evenly 
around the dwelling but out of the way of 
the door. Place them up against the poles 
and duct tape them upright. This will keep 
them from twisting out of place. You can 
partially cover the opening to these vents 
to minimize the cold air coming in, but 
never cover them all. The air will become 
stale if you are counting only on the vent 
in the skylight. This is more of a concern 
if you are using a source of heat. Don't 
burn up or breathe up all of your air. 
Always be monitoring and adjusting the 
vents in the cold. You want to find the 
right compromise between plenty of fresh 
air and keeping the warmth. When it is a 
warm day, all the vents should be open to 
encourage the warm air to leave. 

Cut out pieces of round window screen 
3-1/2 inches in diameter and force them 
into the vent pipe. This is to keep bugs 
out. They will tend to become concave in 
shape, and the natural pressure they exert 
will keep them in place. 

10. Lay the smaller 20 x 20 ft. tarp 
inside the dome and cut in place. Leave 
one foot extra to fold up the side of the 
dome. Duct tape this extra folded edge to 
the side of the dome. The vents will be 

., 

Skylight 

Pole 

9. Vents are 
created with 
two 3 inch 
PVC pipes, 
one foot long. 
Join these two 
pieces with an 

Tarp 

Dirt 
Floor Tarp 

\, 

·- Peg Peg 

Figure 3. Cross section of shelter. 
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between the dome tarp and this folded up 
edge of the floor tarp. 

11. The skylight is a 3 x 3 ft. piece of 
poly glass or lexan. Lexan is stronger but 
will cost more. I recommend it. You will 
drill four holes in it near the comers (see 
Figure 4). These four holes are the only 
thing you will need electricity for. An 
electric drill is needed unless you have an 
old hand-powered drill. ln a pinch, you 
can heat a wire or nail and melt a hole 
through the skylight. If you just drill these 
holes while you have access to a drill and 
electricity, everything else can be easily 
done on site with hand tools. 

Attach four 18 ft. pieces of cord to the 
skylight to hold the skylight in place. 
Don't use nylon cord because it stretches. 
The cords are attached to the skylight by 
creating a large knot in one end and lacing 
the cord though the holes. The knot keeps 
the cord from pulling all the way through. 

Drive 4 pegs into the ground the same 
distance apart around the dome. Make sure 
none are in front of the door. 

Tie a weight to the end of one of the 
skylight cords and toss it over the dome. 
Use this cord to pull the skylight to the top 
of the dome directly over the hole. It will 
be teetering on the top pole hoop. 

Clay Stove 
"\i 

, . . 
' . 

.. ---... ··. 

Stove 
Pipe 

~ 

Tarp over 
Dome 

Cut Here 

Leave 
for Door 

Attach the four skylight cords to these 
four pegs and adjust the length of the 
cords until the skylight is securely and 
tightly balanced on the top pole hoop. The 
edges of the skylight should extend six 
inches over the edges of the hole in the top 
of the tarp. There will be a gap between 
the edges of the sl.--ylight and the tarp. This 
gap will be the vent opening at the top of 
the dome. 

12. The dome is heated with a special 
heating element that is attached to a 
standard five-gallon propane tank. These 
are widely sold as camp heaters or as a 
way to heat a garage workspace. This 
heater can be used inside the dome 
because of the dome's excellent ventila
tion. The five-gallon propane tank will last 
several days. It would be wise to have 
extra tanks. 

If this dome is to be a true emergency 
shelter, and you have to use it for an 

unknown amount of time, it would be wise 
to have a way of burning firewood to heat 
it. Sooner or later your propane will run 
out and if you could get more, you 
wouldn't be in a real emergency. 

Even a small wood-burning stove is an 
expense and very heavy to move. Here is 
an alterative (others can be found at 

0 

o. 

·o 

Skylight 
Drill Hole 

.~ 

__....,. Here 

Pull Back 
the Flap 
/ 

/ 
/ 

Figure 4. Details for stovepipe, skylight, and door of shelter. 
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www.apro.org). To make a wood-burning 
stove, you will need three two-foot 
sections of stove pipe. Build a two-foot 
high clay dome in the middle of the dome 
floor under the skylight hole. Make it 
about 30 inches in diameter. You may 
need to add a little water to the clay to get 
the right working consistency. Starting 
about five inches above the floor, hollow 
out the clay dome, leaving five or six inch 
walls. Make a hole through the top for the 
six feet of stove pipe (see Figure 4). Pack 
clay .around the pipe so it ·will not smoke 
at the seam. Depending on where you are, 
you may need to dig a deep hole to find 
clay. 

Wire the top of the pipe to the poles so 
it is both held up and away from the sides 

. of the tarp. The end of the pipe should be 
about twenty inches directly below the 
skylight. Place a screen over the top of the 
pipe to prevent burning cinders from 
flying out. Clean this screen often. 

Make a very small fire at first. You are 
allowing the clay to slowly bake into a 
ceramic stove. Patch cracks as they develop. 

The problem you will have with this 
stove is that its smoke will cover the 
skylight and the nearby edge of the tarp 
with soot. This is a common sight in 
tepees that have fires built in them. You 
will need to clean the soot off the skylight 
to keep from losing your light source. This 
may mean removing the skylight from 
outside, cleaning it and putting it back in 
place. This is easier than it sounds, as you 
will only need to remove one cord from its 
peg to do this. 

It is more then likely that any firewood 
you gather will be wet. Gather the wood 
while you are still heating with propane. 
Stack it inside the dome, and allow it to 
dry out long before you need it. As it is 
used, keep bringing in more wet wood to 
dry before it is needed. Keep well ahead of 
yourself. Keeping warm and dry is a 
serious business. ~ 

Dwight Sands is a gardener, sculptor, 
computer artist, and helps his wife nm 
Nine Harmonies School of Feng Shui. 
www.nineharmonies.com. Designing 
alternative shelters has been a passionate 
interest since growing up as a hippie in 
California in the late sixties. He can be 
reached at dwightsands@hotmail.com 



Flood Management Solutions from Permaculture 

Going with the Flow 
Bruce Blair 

THE CANNON RIVER meanders 
110 miles before reaching the 
Mississippi River at Red Wing, 

Minnesota. The narratives of Lt. Zebulon 
Pike are mostly responsible for the naming 
of the Cannon River. In 1805 his military 
mission headed north from St. Louis in 
search of the source of the Mississippi 
River, passing by present'day Red Wing. 
The name 'Cannon River' apparently is 
Lt. Pike's corruption of La Riviere aux 
Caiwts meaning River of the Canoes, 
applied by French explorers who observed 
Native Americans canoeing the river to 
access the prairies to the west. 

The lower Cannon River valJey at 
Welch, Minnesota (population 40) is the 
special place my wife, two sons and I call 
home. The landscape, carved by glacial 
melt water, features dramatic 200-foot 
bluffs and is still wild enough to support 
many of its original inhabitants. This river, 
as all are, is the product of the qualities of 
its watershed character and health. The 
river drains 1,462 square miles, of which 
over 90% is in agriculture production. The 
absorbent capabilities of the watershed 
have been diminished due to land clearing, 
tiling (drains), soil compaction, wetland 
loss ru1d urbanization. Not surprisingly the 

river suffers from frequent floods and fills 
its banks an average of every two and a 
half years. These bank-full run-off events 
and larger floods cause s~vere damage and 
move enonnous quantities of eroded 
sediments. This flooding, erosion and 
sedimentation process is the major 
environmental story of the valley and is a 
signal of an ecosystem in stress. 

This also is the challenge our family has 
experienced. In 1992 we purchased a 1917 
house on two acres of floodplain with 200 
feet of frontage on the river, just 13 miles 
upstream of the Mississippi. Ecologically, 
the riverfront and property was severely 
degraded from agriculture that exhausted 
the very sandy soil, and lawn mowing 
right to the river's edge. We immediately 
began tree plantings along the river, 
installed a 3/4-acre dry native prairie and 
started gardening. 

The River Rises 
1993 saw the sixth-worst flood in 

recorded history. Floodwater surged 
across the narrow road that separates the 
house from the river, inundating the yard 
and putting six feet of water in the 
basement. While this was an unpleasant 
experience, five years later disaster 

happened: the third 
worst flood in 
history. On June 
27, 1998 Cannon 
River flows peaked 
at 23,500 cubic feet 
per second (cfs) 
after a night of 
heavy rain. In just 

Floodwaters rise to inundate the Blair.s's Garden. 

a few hours the 
river rose 11 feet 
above the normal 
level and flow of 
500 cfs. For 48 
hours this com
pletely inundated 
all of our property 
with very fast 

moving water to an average depth of three 
feet. 

When the water receded we were 
shocked to find a hole in the driveway big 
enough to put a school bus into, hundreds 
of cubic yards of riverbank soil gone, 
10,000 square feet of prairie project 
smothered under 6-800 cubic yards of 
sand and plenty of other issues. Fortu
nately the main floor of the house stayed 
dry, but only four inches of air remained 
in the basement. Major floods every five 
years had never happened before. 

Due to the damage, expense, work and 
emotional stress our tenure on our two 
acres was at risk. A floodplain belongs to 
its river and it is a legitimate argument 
that housing is not an acceptable use. 
However, by 1998 we were trapped. Land 
prices had escalated dramatically and we 
could not afford to buy our way into 
higher, dryer nearby property. Nor did we 
want to move, as the valley is a great 
adventurous place to raise our two boys. 
We were stuck. 

We immediately began restoring our 
property. We leveled the sand, planted a 
new dry short-grass prairie and reseeded 
the riverfront. The garden thrived on the 
newly arrived flood mud nutrients. But we 
were doing the same thing over and 
remained at risk of experiencing similar 
destruction at any time. We needed a 
survival strategy. 

Looking for Solutions 
Without an effective flood management 

strategy as the backbone of a plan nothing 
else would work. Analysis revealed that 
just being under water for 48 hours was 
not the probl(?m. We needed to manage 
two things: Erosion due to the energy in 
moving water, and Ssand deposition 
where water slows. 

Curiously, the same analysis demon
strated some advantages to a flood. For 
example, the sand is primarily deposited in 
low-lying areas, creating a more level 
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landscape. This will result in more evenly 
distributed, and less destructive, flows 
during the next flood. 

We contacted those we thought could 
help. The Minnesota Department of 
Natural Resources recommended ecologi
cal approaches to river-front restoration, 
including finishing the terrace features the 
flood began and bendway weirs in the 
water to deflect currant and create fish 
habitat. The County Zoning Office 
explained the four (yes, four) layers of 
zoning that severely (an~ appropriately) 
limited filling and new construction 
activities. Prairie restoration companies 
recommended effective strategies for 
revegetating the sand. 

But when speaking to them of our 
interests beyond flood management 
involving comprehensive homestead 
development (such as ecological based 
food production, increasing biomass, 
improving soil, integrating small animals, 
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and so forth) they were apologetically 
unable to help. All were experts in details 
but systems approach to design was not 
their job. I am trained as a landscape 
architect and am a park manager by 
profession but had not yet found the 
processes or skills that I needed now. 

So we continued our search. I found out 
about permaculture from the web and read 
Pennaculture: A Designers' Manual by 
Bill Mollison. It was immediately clear to 
me that permaculture was a systems 
design process that offered comprehensive, 
sustainable solutions, not isolated ones that 
create more problems someplace else. 

Setting Goals 
Through studying pennaculture we 

began to realize that an effective flood 
management strategy was not only 
possible, but could synergistically blend 
with our overarching goal of having a 
homestead that contributed to our physi-

cal, spiritual, and economic 
health. We decided to 
establish an innovative, 
practical homestead design 
based on permaculture 
principles and to emphasize 
diversity and innovativeness 
of techniques. We wished to 
challenge ourselves intellec
tually and to be life long 
learners. 

Our design objectives 
· included: 

• Accommodating a flood of 
the June 27, 1998 magnitude 
with minimal ecological and 
physical damage. 
• Consider the incorporation 
of many elements such as 
guilds, forest garden, and 
rainwater harvest, wind/solar 

food, including vegetables, 
poultry, fruits, caloric crops, 
nuts, and herbs. 
• Incorporate craftsmanship, 
creativity, and aesthetics. 
• Create special places and 
room to play. 

Still lacking sufficient 
experience to plan and design 
with confidence, we hired 

pennaculture designers Keith Johnson of 
Earthaven Ecovillage, North Carolina, and 
later Mark Shepard of Viola, Wisconsin to 
develop initial concepts. Their processes 
and products stretched our thinking and 
accelerated our learning curve. In 2003 I 
attended the Permaculture Design Course 
at the Central Rocky Mountain 
Permaculture Institute in Colorado, 
directed by Jerome Osentowski. Returning 
from Colorado in September, I was 
convinced we could achieve our goals. 

Organizing the Site 
I immediately and vigorously re

searched and planned. Influenced by 
permaculture zones/sectors planning 
methodology, and flood hydrologic 
patterns, we discovered our site offered its 
own flood management strategy (i.e. the 
problem is the solution!). Our site logi
cally developed into four flood manage
ment zones, each with a role to contribute: 



Riverfront Zone: Here the function is to 
pass all flows reasonably possible without 
damage. 

Road 'Zone: The slightly elevated road 
that separates the riverfront from the 
house site functions as a dike. Through 
minor grade changes, flows that must 
cross the road are first directed to the 
Flood Management Zone. 

Flood Management Zone: Designed to 
be as large and flat as possible to optimize 
the quantity of water that can flow across 
it without damage, with sand deposition 
encouraged in lower areas. 

No Damage Zone: Minimized in size to 
give the river everything possible, the 
objective here is to emerge from a flood 
with nothing different but a new layer of 
mud. This corresponds closely to 
permaculture's Zone 1. 

Developing and mapping these zones 
provided the overall context for site 
planning that followed (Table l, Flood 
Management Strategies). 

Str(!,tegies and Techniques 
Now that it was known how the entire 

site and each zone synergistically worked 

to manage floods, permaculture principles 
influenced the development of a toolbox 
of flood management strategies. These 
strategies and examples of their applica
tion and location are listed in the table 
below. 

Every element placed in the landscape 
needed a flood survival technique to 
implement the strategy chosen. As 
example, we built 600 feet of perimeter 
fence for deer protection of the forest 
garden and to corral the chickens on free 
range. However a typical woven wire 
fence would be washed away in a flood. 
When we could not place the fence to 
avoid the flood (strategy #1), it had to be 
designed to tolerate it (strategy #2). Our 
fence is hinged to a bottom rail with quick 
release latches at top. In a matter of 
moments, all 600 feet can be lowered to 
the ground where the flood should 
harmlessly pass over it. Other techniques 
include; 

Guilds are laid out to be long, narrow 
and point toward the flood flow. They are 
"armored" at the upstream end with tough 
shrubs to split the flow around the guild. 

The new chicken coop will be three feet 

Table 1. Flood Management Strategies and Their Uses 

Strategy Examples of Strategies in Use Used in Zone: 

Accommodate Flows Establish terraces along the river to Riverfront 
allow river to expand in stages Flood Management 
Move garden from centerline of flood 
flows to optimize space for flood to 
spread out and dissipate energy 

Deflect/Direct Flows Hedges to encourage flows where Riverfront Road 
desired Flood Management 
Low spot in road No Damage 
Flood fence 

Absorb Energy Hedges Riverfront 
Flood fence Flood Management 

No Damage 

Isolate Dike function of the road Road 
Surround No Damage Zone with wooden No Damage 
fence and fill up zone with backwater 

Avoid Chicken coop, water tank etc. raised 3' Flood Management 
above existing grade No Damage 
,Place elements in less vulnerable locations 
Go underground, such as water lines 

Tolerate/Survive Physically anchor such as cabling the Riverfront 
propane tank Flood Management 
Select species that anchor well, such as No Damage 
standard size trees 

off the ground. Lock them up during the 
next flood and they will be fine. 

The fence crosses a low point on a two
foot-high soil berm. This kept the fence 
level, was easier to construct, and the 
berm will encourage sand deposition in 
the downstream low areas. A wooden 
"flood fence" will surround the No 
Damage Zone. Impervious on the up
stream side to deflect flows, it will be 
semi-pervious on the downstream side 
to allow water to calmly back flow into 
the zone. 

With the site organized into flood 
management zones, and with a toolbox of 
strategies and techniques to implement, 
other permaculture principals were readily 
applicable. Design rapidly advanced using 
permaculture zone/sector methodology 
and applying principals such as stacking 
functions, connecting systems, creating 
edge, accelerating succession and more 
(Figure 2, Concept Plan). 

A Year of Implementation 
With a design sufficient to esta.blish the 

predominant organic and inorganic site 
elements, 2004 became the first year of 
major implementation. Deflection hedges, 
a prototype wood flood fence, major 
plants for the forest garden and fruit 
guilds, chicken free range, windbreak and 
more has been planted or built. 

We now are beginning to have the 
pleasure of managing these immature 
systems and look forward to observation 
and further implementation. Major 
challenges and opportunities remain 
however, such as programming and 
designing Zone 1. Pennaculture has 
provided the intellectual and design 
framework to comprehensively inventory, 
analyze, and excel at ecologically based 
site design, full of relationships that · 
promise to enrich our lives. ~ 

Bruce Blair is a park manager for a 
Minneapolis/St. Paul metropolitan area 
county, responsible for maintenance and 
natural resource management of 4,500 
acres. He has participated in teaching 
pennaculture in Minnesota and can be 
reached at 651.258.4116 or 
bbwelch@rconnect.com. He hopes to 
eventually have a premier midwestem 
permaculture site. 
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The Aftermath of this Summer's Hurricanes at Earthaven 

And the Creeks Did R-1 SE 
Peter Bane 

"The fuel fumes were so bad we could 
barely breathe-and we thought for sure 
that if someone dropped a cigarette, we'd 
all be goners. " 

-Billy Hagen describing the fuel
saturated flood waters that ruined his 
Asheville, North Carolina diner, as 
reported in The Mountain Xpress. 

W ESTERN NORTH Carolina 
residents were reeling from 
the cumulative impact of · 

three tropical stonns that swept through 
the area within sixteen days in mid
September. Hurricanes Francis and Ivan 
(quickly nicknamed "The Terrible") 
delivered a devastating one-two punch of 
torrential rains and freakish high winds 
that left the small city of Asheville 
(60,000 residents) first without drinking 
water, and later without electrical power 
for nearly two weeks. When a much 
m.ilder tropical storm Jean drifted in a 
week later, the two to three inches of rain 
it dropped delayed repair work and tested 
tempers but did little to worsen the already 
heavy damage. 

From my vantage point at Earthaven 
Ecovillage, I was able to compare the 
effects of the storms on our rustic, off-grid 
way of life with the environmental disaster 
that beset the metropolitan region 35 miles 
to the northwest. 

We live 500 miles from the ocean and 
most people in these parts don't expect 
hurricanes to make a big mark on their · 
lives. Yes, we sometimes get a Lot of rain 
from them, but that's in ordinary years and 
without tropical depressions. When 
Hurricane Floyd covered most of the 
eastern part of the state with 20 inches of 
rain in 1999, we barely saw a cloud. So to 
say that Asheville residents weren't 
prepared for a flood is to put it mildly. 

On the Storm Front 
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About five o'clock Monday afternoon, 
September 6th, a wall of water enveloped 
the forest surrounding my office and 
within minutes streams were running over 
the ground in almost every direction. It 
was eerie. There had been no clap of 
thunder, no lightning, no sudden darken
ing of the skies, just hazy stillness all day, 
then a massive roar as hundreds of tons of 
water fell out of the clouds all around, 
pounding roofs, roads, and forest canopy 
with a deafening nvalanche of sound that 
didn't let up for nearly two hours. Falter
ing only briefly, the assault resumed by 
nightfall and carried on at a steady mte. 
By the next afternoon five inches had 
accumulated. 

The creeks ran brown from that first 
deluge and they continued to rise through 
Tuesday night as the downpour strength
ened. Water often nms fost in our narrow 
valleys, but I have never seen the streams 
so angry. There were standing waves on 
our main creeks as they ripped through the 
center of the village. Crossing the narrow 
footbridges over these racing floodwater~ 
brought on vertigo. By Tuesday afternoon 
the darkness was profound, the sound 
overwhelming, and the sense of doom and 
confinement had become oppressive. 
Every roof that could have leaked did so. 
Temperatures hung steady at 70°F. and 
humidity levels went off the top of the 
scale indoors and out. Paper sagged, 
psyches wilted. Six more inches fell by 
Wednesday morning when the stonn 
finally began to taper off. In 44 hours we 
had gotten 11.5 inches of rain. Friends at 
higher elevation near Black Mount.:in 
measured 17 inches. 

Village Repair 
In rubber boots and slickers we ventured 

out Wednesday afternoon to investigate. 
We quickly discovered how much of our 
infrastructure had been vulnerable to water 

damage. Roads, bridges, power systems, 
and water lines all passed through low 
ground and all.had been damaged. 

Our brand new vehicle bridge, a low
water concrete slab with embedded 
culverts that had been the proud culmina
tion of a 9-year struggle to engineer and 
finance an ecological way across our 
challenging watery terrain, had become a 
dam. Its nine IO-inch pipes clogged with 
silt and debris, the 25-foot structure forced 
flood waters over the roadway and around 
the ends of the bridge, undercutting one 
corner severely as the swollen creek 
sought a spillway. 

The main village road had taken a 
beating. Filling the channel and jumping 
its banks the creek had nm down the road 
in numerous places, scouring holes and 
depositing tons of sandy silt over the 
pavement. Uncontrol!ed runoff from open 
areas above added to the damage. in a 
tight bend of the creek the channel had 
jumped 20 feet, and now ran menacingly 
close to the roadway. In 1996, a freak 
stonu (11 inches in three hours) had cut 
our road at this point, isolating a then
much-smaller village population for 
several days. We had apparently escaped 
the worst this time. After the floodwaters 
dropped, most of us would at least be able 
to drive out. 

But not everyone. Below the neighbor
hood where I live, a footbridge over the 
creek had floated loose and parked itself 
astride the road ford, blocking traffic to 
and from the Lower valley. 

Near the village meeting hall, the 
hydroelectric turbine had spun to a halt, its 
penstock clogged and the forebay filled 
with silt far upstream. This meant no 
electricity to the main buildings except the 
little left in the battery bank. 

Above the intake to the hydro system, 
the water line feeding the village reservoir 
had been uncoupled by the floodwaters 



and the spring line now dumped uselessly 
into the creek. Worse, the open down
stream section of the pipe had been under 
flood and may have drawn muddy creek 
water into the reservoir. We would have to 
conserve water and purge the tank as soon 
as possible. 

Trees along the creek banks had 
collapsed by the dozens. Logs floating 
downstream had lodged in odd places and 
would need to be cut up and hauled out. 
Flexing its muscles, our restless creek had 
gouged great hunks out of its banks in 
several places that left untended would 
become new mainstem channel on the 
next occasion. Forest flotsam and debris 
were everywhere. The floodplain had been 
scoured to rock in some places. Small 
mountains of muddy silt piled up in 
others. · 

The good news was what hadn't 
happened. No one had been injured. The 

, phone lines had remained open. No 
bridges had been lost. We still had water 
in the reservoir and our distributed power 
system left most people with lights at 
home. Forewarned by the weather service 
and forearmed by the experience of the 
'96 flood, we had moved all our vehicles 
away from the creek early in the storm. 
Nothing industrial floated away this time. 
(See "Design for Catastrophe," PCA #35) 

Our streams reach the ocean at Charles-

ton, South Carolina, by way of the Broad 
River. But just over the Swannanoa range, 
in the upper reaches of the Ohio River 
watershed, Asheville had not been so lucky. 

Tales of Woe in the City 
The Swannanoa River, which drains the 

south slopes of Mt. Mitchell and the 
Blacks, the highest peaks in the eastern 
US, flows westerly toward Asheville, 
where it joins the north-bound French 
Broad on its way through the mountains to 
help form the Tennessee River. Normally 
a placid 20-foot wide stream in its lower 
reaches, accompanied by a line of the 
Norfolk Southern railway as it winds 
through industrial and commercial 
sections of the city, the Swannanoa 
swelled to a half-mile in width during 
Francis, unleashing a toxic cocktail of 
neglect along its banks. Hundreds of 
thousands of gallons of fuel and industrial 
chemicals from an aging and unsecured 
oil-company depot, home heating oil 
tanks, and manufacturing cesspools of 
every stripe washed through the chic 
Biltmore Station area, flooding restau
rants, art galleries, businesses, and 
warehouses on the way toward Knoxville 
and the Mississippi Delta. It's estimated 
that a million people draw their drinking 
water from the French Broad River. 

The storm had hit hardest in the upper 
Swannanoa 

Hurricane Ivan dropped this JOO-year old hickory neatly (and 
luckily) between two occupied cabins at Earthaven. 

watershed where 
the city and 
county's main 
reservoir 1s 
located. When 
floodwaters 
reached five feet 
over the Bee 
Tree dam, 
officials, 
following 
emergency 
procedure, 
opened the 
floodgates to 
preserve the 
impoundment, 
but in doing so 
they dumped the 
torrent directly 
onto the five 
mains carrying 

water to system users. All were ruptured. 
Because Asheville and Buncombe County 
gather water from other, smaller sources 
around the region, not all areas lost 
service, but the drastic loss of pressure 
throughout most of the system led to 
contamination and forced the Regional 
Water A~thority to warn residents against 
using their taps. Because of widespread 
damage to roads in the area, the water 
mains went unrepaired for nearly a week. 

Like Earthaven, Asheville had seen 
damage to roads, bridges, low-lying areas, 
and water supply and power infrastructure. 
But the larger population occupying much 
wider river valleys and dependent to a 
much greater degree on integrated utility 
systems went down harder and took longer 
to recover. In the village our roads, 
bridges, and creek fords were repaired and 
even improved within two days, along 
with the water supply line. The hydroelec
tric intake took another day to repair. We 
had to reschedule one community meeting 
because of a Jack of lighting in the hall. It 
cost us about $1000 in gravel, and a few 
dozen hours of crew time to put things 
back together. It could have been worse. 
The city, with a thousand times the 
population of our village, suffered tens of 
millions of dollars damage with continu
ing effects far downstream-a per capita 
economic impact between one and two 
orders of magnitude greater. 

Why do Floods Kill? 
Historically, floods have been the most 

devastating of natural disasters, killing 
more people and causing more damage 
than fue, earthquake, tornadoes, and 
volcanic eruptions combined. This comes 
about because of five interactive factors: 

1. River valleys have been the site of 
civilizational growth since the end of the 
Neolithic era. Populations are dense along 
fertile alluvial floodplains. In many_ low
lying regions there is little high ground, so 
that almost everything goes under water. 

2. Agriculture, and later urbanization, 
increase runoff dramatically compared to 
native (mostly forested) landscapes. The 
channelization of rivers for barge transport 
and dikes built against flood both exacer
bate flooding by reducing the stream's 
natural capacity to absorb the shock of 
high flows. 
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3. Key infrastructure-public buildings, 
ports and depots, road and rail lines, 
power plants, water and sewer systems
is located close to creeks and rivers for 
reasons of enduring practicality. When 
floods hit, the loss of support systems 
creates chaos and throws people back on 
limited personal resources. Escape routes 
also become blocked, so that people 
fleeing the rising waters become trapped 
and sometimes drown. 

4. Flood seizes everything loose and 
distributes it widely. In particular, water 
spreads disease organisms by moving 
manure, nightsoil, and sewage out of 
confined areas. Rodent populations are 
disturbed and begin to proliferate. In the 
modern era the leakage of industrial 
pollutants can be added to this list.. 

5. Drinking water supplies are disrupted 
or contaminated, while medical and 
emergency services are encumbered. 

Portent of Things to Come 
To this list of five human-implicated 

factors in flood damage, we must add a 
21st-century sixth: global warming. 
Climate change brought about by indus
trial activity has increased both the speed 
and volume of the hydrologic cycle 
worldwide. Warmer atmospheres and sea 
temperatures are resulting in more tropical 
stonns, as evidenced by the increase in 
superstorms, the lengthening of the 
hurricane and typhoon seasons, and the 
spread of-severe storms to new areas. 
Brazil, for example recorded its first ever 
hurricane-force storm off the South 
Atlantic last March. Rainfall increases 
overall. Though its distribution becomes 
more erratic, bringing drought to many 
areas, this results in more intense rain 
events, hence more flooding. This does 
not b9de well for the global economy, 
already staggering under debt load and 
resource shortages. 

September's weather brought ample 
evidence of this phenomenon to the 
southern Appalachians. As if three 
hurricanes in one month wasn't enough, 
we got smacked from the east by Francis 
with heavy rains, then backhanded from 
the west by Ivan's high winds. Ivan the 
Terrible had been a category 5 hurricane 
with sustained winds over 200 mph before 
it struck Cuba a glancing blow on its way 
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north. The weather service 
reported that the storm was the 
sixth most powerful hurricane 
ever to originate in the Atlantic. 
Hurricane Mitch, which killed 
nearly 20,000 in Nicaragua and 
Honduras in 1998 was of this 
caliber. 

Five hundred miles inland 
Ivan still had enough wind 
force to fell 100-year old trees 
in our forest, blocking roads 
and bringing down power lines 
throughout the area. Its effects 
were particularly destructive 
because it brought high winds 
out of the southeast, a direction 
from which we almost never 
have wind. Windows blew out 
of the south side of buildings. 
Big trees fell uphill. After a 
century of resisting northwest
erly stonns, they had been 
blindsided. 

In the northern hemisphere 
hurricanes and typhoons 
circulate in a counter-clockwise 
direction. The opposite is true 
south of the Equator. That 
means that hurricanes hitting 
the southeast US coast lead 

Earthaven Village resident Chris Fanner spent two 
days cleaning up fallen trees in the aftennath of 
Hurricane Ivan. 

with northeasterly winds, and storms 
crossing the Gulf Coast between East 
Texas and Florida (as Ivan did) carry 
fierce southeasterlies ahead of them. This 
is just the reverse of prevailing winter 
storms so it complicates the problem of 
design for wind protection. 

What Can We Do About It? 
Design for flood prote'ction should focus 

on minimizing damage. The watchwords 
are knowledge and preparation. The fust 
and most important defense is informa
tion. Maps of the floodplain are essential 
tools for cataloguing risk and avoiding 
type-one errors in building placement. 
When the N.C. legislature authorized $41 
million to update floodplain maps in the 
state following Hurricane Floyd, it 
neglected to ensure that this money was 
distributed statewide. None of it reached 
the mountain counties, which were 
imagined to be at little risk. Obviously this 
will now change. 

Knowing what areas will flood when 

enough rain falls allows you not only to 
avoid placing buildings there, but tells you 
what should be removed. Chemicals, 
fuels, and biocides don't mix well with 
flood waters. Be sure to secure these 
_substances out ofhann's way. 

Healthy streams have associated 
wetlands, meanders, and ample flood 
plains to help them absorb high water 
flows. We have to resist the development 
pressures to channelize stre?JTIS or to usurp 
these areas for inappropriate purposes. 
Planting crops in a flood plain is a 
relatively harmless ephemeral activity 
(though lowland forests might be more 
ecologically sound). So too are parks and 
,:,ports playing fields, but garbage dumps, 
for example, pose unnecessary risks to 
public health. 

Know what lies upstream and uphill of 
you and what may be brought down by 
heavy runoff. If you live downstream from 
a large body of impounded water, it's in 
your interest to know whether that dam is 
sound and if there is a proper spill way to 



protect it. (see PCA #52, Max Lindegger 
on dams) 

If you live in a flood-prone area, plan an 
evacuation route to higher ground. 
Remember that crossing roads or streams 
already in flood is a bad idea. You or your 
vehicle could easily be swept away. Even 
a foot of rapidly flowing water has enough 
force to knock you off your feet, espe
cially if the surface below is irregular. If 
you are caught by floodwaters in a vehicle, 
get out of it as quickly as possible. 

Inland areas subject to flooding face one 
set of risks, most of which can be foreseen 
(and thus planned for) because of the 
relatively predictable way high water will 
interact with landforms. The greatest 
impact of floods is typically fust to 
property, and secondly to health due to 
loss of services and the spread of disease. 
Drowning is usually limited to cases of 
panic or poor judgment. Unless floodwa
ters are constricted~as in narrow moun
tain valleys, amplified by dam failure, or 
arrive downstream with iittle warning (as 
in some desert areas), there is usually time 
for people to seek shelter on higher 
ground. Due to the artificial engineering of 
the shipping channel, residents of the 
lower Mississippi valley face compound 
risks from levee failure, which can direct 
huge, abrupt flows in unexpected directions. 

When Winds Compound Flood 
Coastal areas subject to tropical storms 

experience not only the problems of 
flooding, but of storm surge and particu
larly of high winds. Coastlines, even more 
than main river valleys, are heavily 
populated. Half the world's people still 
live within 50 miles of the sea. This 
compounds the problem of evacuation. 

Hurricane-force winds (over 70 mph) 
are sufficient to lift a person off his feet, 
but the greater danger is from wind-borne 
objects. Metal roofing tom loose can be 
especially dangerous as it sails with great 
velocity and can strike with potentially 
lethal impact. Even where codes do not 
yet require it, hurricane strapping to secure 
the roof to the house frame is a good idea. 

The danger from high winds is what 
leads public officials and anxious residents 
to evacuate coastal areas. Don't let 
complacency undermine your safety. 
Hurricane Andrew was a wake-up call for 

Florida, but the point was driven home 
even harder this year with Charlie and 
Francis laying waste to the state in quick 
succession. Many attempted to flee, but 
fuel and food supplies quickly ran out and 
evacuation from the long peninsula 
became impossible for millions. 

Thinking Ahead 
Preparation is essential. There is no time 

in the midst of a catastrophe to gather 
supplies, practice rescue techniques, or 
find misplaced tools. Are you ready for 
storms, floods, power outages, or worse? 
The conditions are ripe for all these events 
to become more frequent. 

Florida may now be alert to the hazards, 
but areas which periodically but infre
quently experience hurricanes, such as the 
Southern Appalachians and New England 
are perhaps even more vulnerable because 
preparations there may be weaker. The 
human tendency is to dismiss what has not 
been recently in mind. All areas within 
500 miles of the coast between the Rio 
Grande and Nova Scotia are at risk. The 
current pattern appears to move storm 
tracks further west as the season advances. 
With longer storm seasons (beginning in 
July and continuing through November, 
more hurricanes are likely to make 
landfall on the US ma.inland as global 
warming increases. 

Know your weak points and be prepared 
to address them as soon as a storm 
threatens. After Francis disrupted our 
infrastructure at Earthaven, we spent the 
days leading up to Ivan clearing logjams 
from the creeks so that they would stay in 
their channels, securing water lines to 
higher ground, preparing flood overflow 
channels, and protecting bridge abutments. 
It paid off. Though water levels weren't as 
high because overall rain was less with 
Ivan (5.5 inches in one day against 11.5 
inches in two), we sustained no flood
related damage at all from the second 
storm. Now we also know that we are 
vulnerable to tall trees near houses, 
standing dead snags near trails, and similar 
potential wind hazards, all of which windy 
I van threw in our faces! 

Protecting water supplies is the other 
chief concern in the face of flood. Central
ized systems are wonderfully convenient, 
but also vulnerable. Distributed storage, as 

from roof catchment, will make any 
cqm.munity more resilient against catastro
phe. The ordinary household without a 
large tank could still mitigate the worst 
outcomes by keeping a supply of bottled 
water in the house (maybe not in the 
basement ... ). Five to ten gallons per 
person should be on hand at all times. Our 
household uses one-gallon glass juice jugs 
for this purpose; they also increase 
thermal mass in our passive-solar house. 
Another strategy for preparing against loss 
of water supply is to rig up one or more 
rain barrels under the downspouts to 
provide basic water for washing. This is 
fast and simple, and by making 50-100 
gallons of water immediately available for 
household sanitation, can do much to make 
life during a emergency less stressful. 

In our experience, the pennaculture 
ethic of self-reliance lays a good founda- . 
tion for response to catastrophe. By 
creating local systems of power genera
tion, water and food supply, and the 
capacity to manage basic infrastructure, 
we have learned to do for ourselves what 
must be done for city dwellers by experts. 
That means more work, but it also means 
that natural disturbances don't throw us so 
far off track. 

The other pillar of strength against 
adversity is community. Our many-layered 
and rich connections with each other came 
dramatically to the fore in the face of the 
common challenge of flooding and storms. 
All human communities have this latent 
capacity to one degree or another, but 
knowing in advance who to call and how 
to reach one's neighbors can make a 
critical difference in times of crisis, when 
ordinary civil resources like police and 
fire services are unavailable. It is up to 
each of us to assess our situation and take 
the necessary steps to bolster collective 
security. Our well-being is always 
dependent to some degree on the health 
and safety of others around us, but in the 
event of natural disaster this bedrock of 
society is exposed for all to see. ~ 

Peter Bane teaches courses in 
Pennaculture and Village Design at 
Earthaven Ecovillage in North Carolina 
and through Indiana University. Jnfornu1-
tion at www.pennac11lt11reactivist.net and 
www.earthaven.org. 
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Wildfire in the Urban Environment 
i 

The Oakland-Berkeley Hills Fire 
Paul Teague 

A DEVASTATING conflagration 
occurred in the scenic hills above 
the cities of Oakland and Berke

ley, California, on October 20, 1991. 
Burning embe rs canied by high winds 
from the perimeter of a small but growing 
duff fire ignited overgrown vegetation and 
led to the further ignition of tree crowns 
and combu stible construction materials of 
adjacen t homes, including many with 
wood-shingle roofs. 

The result was a major wildland/urban 
interface fire that killed 25 peopl e includ
ing a police officer and a fue fighter, 
injured 150 others, destroyed nearly 2,449 
single-family dwellings and 437 apartm ent 
and cond omi nium units, burned over 
1,600 acres , and did an estimated $1.5 
billion in damage. Furthermore, not only 
did the city of Oakland sudd enly lose a 
substantial tax base in these poor 
economic times, but they have since 
discovered that 30 percen t of the 
homeowners have decided not to rebuild 
in the Hills. 

The wildfue in the Oakland and 
Berkeley Hills was the worst in 
California's history. It, like all fires, holds 
many lessons. While the 1990 Stephan 
Bridge Road fue in Michigan showed that 
wild land/urban interface fires can spread 
rapidly over flat terrain, the Oakland Hills 
fire remind s us that similar spread 
phenomenon can occur even in urban 
areas not typically thought of as being 
included in the wildland/urban interlace. 
Oakland is a large city, and whil e there are 
wooded areas within its boundaries, 
residents may have thought they were 
immune to wildfues. Unfortunately, 
wildland/urban interla ce fires can affec t 
city residents too, so they, like the 
population in rural America, have to be 
aware of the dangers and be prepared. 

In its aftermath, many have questio ned 
whether this fire typifies the fire of the 
future. 

The answer is that it might. 
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The Fire's Background 
The residences within the Oakland and 

Berkeley Hills are locat ed in mount ain 
like terrain . To the casual observer, the 
homes are camouflaged by vegetation, and 
perhaps only narrow windy roads are 
detectable. The homesites provide a 
panoramic view of San Franc isco, 
Oakland, the Go lden Gate Bridge, and the 
San Franci sco Bay, thus providing an ideal 
settin g for a home. Becau se of its setting, 
the Oakland and Berkel ey Hills have been 
a magnet for people seeking to "get away 
from it all" while still having access to it 
all. Many people worked a lifetime to 
afford hous es in the area , most of which 
cost more than a million dollars each. The 
homes varied in·design and construction, 
but, in gene ral, most were wood frame 
cons truction and most were single-family 
detached dwellings. There was, however, 
a 400-unit apartment complex near the 
entrance to the Caldecott Tunnel and a 
cluster of hundreds of townhomes in the 
Hiller Highl and area. 

Perhaps not known to those movin g into 
or already living in the Hills was that they 
were living in an area having the charac 
teristics of a wildland/urban interlace. The 
"in terface" is where man-made develop 
ments and wildland fuels meet at a well 
defined boundary. It is also an area where, 
because of its dense fuels, wiJdland fires 

· can and clo occur. The impact of wildfires 
in the wildland/urban interface has 
increased proportionately with the 
dramatic surge of people moving to these 
areas . The number of people movin g to 
and building in wildland areas has grown 
dramatically over the last 25 years 
increasing the risk of a devastating fire. 
Ou r popul ation has glorified the tranquil 
ity of life in the woods. Nowhere is that 
more evident than in California. But this 
tranquility is not without asso ciated risks. 

Before such wildlands were settled, 
wildfires would commonly occur but the 

fires would have a cleansing effect on the 
forests, clearing out thick stands of trees 
and consuming weakened or dead vegeta
tion. They would spawn new life into the 
forest. As humans began to move closer to 
the forests, many of the fires also began to 
consume home s and sometimes lives 
along with vegetation. With people's 
entrance, the cleansing benefit of the fires 
and other natural effects were changed. 
We began to suppress the fires, as we well 
should, but in a sense th.is can have the 
effect of increasing the severity of wildfires 
if other measur es are not 'imposed. 

Fire is no stranger to this region. Similar 
to the 1991 fire was the wildfue northe ast 
of Berke ley, which began in September 
1923. It spread quickly, moving from the 
fields to structures in the city within two 
hours of ignition. The fire burned 130 
acres , 584 buildings , and caused $10 
million in damages. 

Furthem10re, in September 1970, a fire 
in the East Bay Hills south east of the 
University of California Berkeley campus 
destroy ed 38 homes , damaged 7 others , 
and caused $3.5 million in damages. 
lrooically, some of the homes destroyed in 
that fire were rebuilt, then destroy ed again 
in the 1991 blaze. 

December 1980 saw yet another fire, 
this one emerging from Wildcat Canyon 
locat ~d just north of the 1991 fire in 
Berkeley to destroy 6 homes and injure 3 
people within 20 minutes. 

After the 1923 wildfire in Berkeley, the 
City Council passed legislation requirin g 
fire-resistive wood coverings for roofs, 
then rescinded the legislation before it 
could take effect. The Oakland area 
destroye d in the L99I fire had no local fire 
protection regulations on fire-resistive 
roofs. Ironically, this issue sti ll has not 
been fully resolved in this country. 

In 1982, Berkeley designat ed a section 
of the city as the Hazardous Hill Fire 
Area. This designation included a rigorous 
inspection program. In June 1991, four 



months before the fire, Berkeley passed an 
ordinance requiring Class A roofs in a 
specific area. However, the area of the city 
consumed by the fire was not part of that 
designated area. 

It is not unusual for people in major 
cities like Oakland and Berkeley to have 
difficulty believing that a major wildfire · 
can happen in their area. Most city 
dwellers consider their surroundings to be 
more urban than rural. Since most urban 
fires are Likely to be structural, people put 
their emphasis on preparing for those fires 
and forget the dangers they'll face in a 
fast-moving wildland fire. 

Factors of Wild/and Fire 
Severe wildland/urban interface fires are 

seldom due to one or two physical factors. 
Generally, a combination of factors work 
in tandem, spawning and nurturing the 
catastrophe. Those factors in any givet~ 
fire are rarely unique. 

The elements at play in the Oakland and 
Berkeley Hills included the usual high 
temperature, low-humidity, and high-wind 
conditions typical of all such fires; a mix 
of easily ignitable duff, or forest-floor 
material; shrubs and trees; inadequate 
vegetation clearance; and wood-frame 
homes, some with wood shingle roofs and 
overhanging wood decks. Together they 
combined to produce a firestorm of such 
great magnitude that it could not be stopped. 

Vegetation. The fields of native oak 
trees that once occupied the Oakland/ 
Berkeley Hills began to be harvested as 
the population in the area grew and 
prospered in the late 1800s. In their place 
were planted millions of eucalyptus trees 
thought to be a fast growing, hard wood, 
perfect for use as railroad ties and furni
ture. Unfortunately, this was not the case 
and large stands of eucalyptus trees are 
common in the Hills. Farmers also planted 
the trees to take advantage of their 
sturdiness as windbreaks. The wind they 
protected against spread their seeds 
throughout the Hills, so that now the 
eucalyptus covers the area in thick, large 
stands. People began to encroach more 
and more into the Hills and eventually 
began to build homes there and further 
brought with him an assortment of 
additional vegetation. 

Besides having a high resin content Jike 

the Monterey pine 
and chaparral, the 
eucalyptus has 
long, dry, shaggy 
bark that can ignite 
easily. Further, its 
lower limbs often 
barely clear the 
ground and provide 
a "ladder-fuel" 
arrangement that 
can spread fire (by 
convection cur
rents) quickly up to 

the crowns, which The Hills before the fire ... 
ignite, greatly 
increase the 
intensity of the fire, 
and rapidly spread 
it beyond estab
lished fue depart
ment perimeters. 
The eucalyptus 
trees were the most 
prevalent of the tall 
vegetation in the 
fire area, and were 
estimated to have 
released over 70 
percent of the 
energy produced by And afte 
the combustion of 
the vegetation. 

Monterey pine, chaparral, grnss, and 
ornamental species such as junipers and 
cedars were also common in the mix of 
vegetation in the Hills. All but the grass 
have high resin content and can ignite 
readily. Each has the ability, once ignited, 
to produce fire intense enough to ignite 
other combustibles and are capable of 
producing airborne embers that are carried 
far from the burning site. 

The Monterey pine, also characterized 
by its low-growing .limbs, IS present 
throughout the Hills in thick stands. Not 
only can the Monterey pine "crown" 
easily, it will also sustain a crown fire, 
which again can out pace fire suppression 
crews. The juniper and cedar are mostly 
present as ornamental vegetation around 
many homes. A dry-climate species, the 
juniper also ignites easily and bums 
intensely. Cedars are similar. Placement of 
these and other ornamental vegetation 
adjacent to combustible portions of the 

homes was a significant ignition scenario 
in this fire. 

The chaparral is aative to California and 
grows on more arid sites. Its leaves and 
needles hold low levels of moisture, and it 
has a widely known and well-deserved 
reputation for ready flammability and fast 
rate of fire spread. 

The bumiag of the chain of fuels in 
wildland fues usually begins with the 
ignition of grass, which is a light-weight, 
easily ignited fuel. Grassy areas respond 
more quickly to precipitation changes than 
forested areas do. In the fire area, a sharp 
fluctuation in precipitation occurred in the 

spring and summerof 1991. March had 
been a rainy month, providing the mois
ture necessary for the grass to grow. But, 
the summer was hot and dry, making the 
once-lush grass, which covered wide 
stretches of the land, a rich source of dry 
fuel. Dry grass enables a fire to mo.ve 
quickly over the land, but it is when the 
grass fire comes in contact with "heavier 
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fuels" that the chain continues. While 
grass fires don't easily ignite tree cano
pies, they do ignite the ladder fuels. and 
the flames then quickly move up to the 
intermediate limbs, eventually engulfing 
the tops of the trees. 

Another item that played an important 
role in the continuity of the fuel chain in 
this fire was the assortment of brush, 
which is also a heavier fuel and tends to 
smolder, bum longer, and spew off 
embers. In the Hills there was an abun
dance of scrub brush known as French 
broom. This fuel also helped increase the 
intensity of and further spread of the fire. 

Then there are the trees themselves, 
very heavy fuels which sustain burning for 
long periods of time. When frre climbs the 
fuel ladder to the tree crown, it easily 
ignites adjacent tree tops with heat 
radiated and convected to them. Those 
areas of the Hills that experienced a crown 
fire showed the area had an intense fire. 
Heavier fuels, characteristically, once 
ignited, can bum for days until consumed 
or extinguished through a labor intensive 
effort. 

Further contributing to the available 
fuels of this fire were the leaves and 
branches of the eucalyptus trees and 
ornamental vegetation in the frre area that 
had been killed by an unusual freeze the 
previous December. This made the trees 
easy to ignite, which added to the already 
abundant and volatile natural fuel mixture 
in the area. 

Regardless of the way in which this just 
described mix of fuels becomes ignited, it 
is not only the intensity of the resulting 
fire that causes the rapid spread, but also 
their ability to cause "spotting" that makes 
wildfires so dangerous. Spotting is the 
carrying of burning leaves and embers by 
the wind or the convection column from 
the fire to unaffected areas, which then 
ignite combustible roofs, ornamental 
shrubs and bushes, and other vegetation. 
Strong winds and the in-rush of air needed 
for the fire's combustion process are the 
driving forces behind spotting. The long 
leaves of eucalyptus trees are especially 
susceptible to spotting. Their shape and 
light weight give them airfoil characteris
tics. ~ey float along easily in a wind. 
Spotting was a major factor in the spread 
of this fire, and a major reason initial fire 
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crews could not contain the fire. These 
numerous secondary fires caused by 
spotting can combine into a massive 
firestonn and/or spread fire suppression 
forces so thin, over a such wide area, that 
they are ineffective. 

Juniper and other vegetation were in 
some cases right up against and touching 
homes. Eucalyptus and Monterey pine 
trees touched each other and spread over 
the roofs of houses. Further, shrubs, small 
trees, and other vegetation were allowed to 
grow under the overhanging wood decks 
of some homes, providing a ready path for 
fire spread to the buildings. Steep slopes 
also accelerated the fire spread. 

The Hills residents who thought they 
were far away from the rising smoke 
column began to be bombarded by a 
shower of burning embers that ignited the 
vegetation around their homes. Many tried 
to extinguish those fires with garden hoses 
tono avail. 

Evidence of the benefit of adequate 
clearance was abun-dant in the aftermath 
of the fire. In some cases, homes facing 
one street survived the fire, while homes 
also facing the street on the opposite block 
were destroyed. That is because the 
combined backyard distance, when not 
filled with an overgrowth of vegetation, 
slowed the fire enough for effective fire 
suppression. Among the common factors 
that surviving homes shared was a large, 
clear yard. 

Large thick stands of the trees can also 
benefit through proper clearances. 
Thinning of the stands to reduce the 
likelihood of heat radiating from a fire and 
igniting adjacent trees has proven to be an 
effective method to slow the spread of a 
wildland fire. 

Construction. There are five notewor
thy points about residential construction 
and this wildfire: 

First, most of the townhouses in the 
Hiller Highlands subdivision were 
attached. Vegetation spread throughout 
many of the open areas and touched some 
of the buildings. The fire took about an 
hour to move through the community and 
destroy every building in sight. But, 
largely due to the spacing of the units, the 
burning was more characteristic of an 
urban conflagration than a typical wild
land/urban interface fire. Once a unit or 

several units were ignited, the raging fire 
easily negated the one hour fire walls 
separating the units. Soon, blocks of the 
building burned, and that, too, affected the 
conflagration's spread. 

Second, the lower floor of the Parkwood 
Apartments included a concrete-reinforced 
garage for cars. That concrete structure 
survived the fire well, and the cars parked 
inside incurred little or no damage, showing 
the benefit of frre-resistant construction. 

Third. the fire provided further evidence 
that double-pane windows appear to resist 
breakage and reduce the transmission of 
radiant energy in a fire, especially in the 
perimeter areas of the bum. Such windows 
in dwellings in the Oakland Hills for the 
most part helped protect the interiors of 
the homes. Even in areas of maximum fire 

' intensity, they showed their protective 
potential. In one case, even when the outer 
panes of a window cracked due to intense 
heat, the interior panes remained intact. 

Fourth, homes on steep slopes were 
extremely vulnerable. Due to preheating 
of vegetation, the fire ran up steep slopes 
like flames up an upturned match. S_ome 
of the slopes in the fire area were at a 58 
percent, or 30-degree, pitch. That made it 
as difficult for fire fighters to traverse as it 
was easy for the fire to travel. Further, 
building on a slope often means there is an 
open area under the house. This open area 
poses a major exposure to flame fronts and 
radiant energy, and provides a clear path 
for fire spread to the structure itself. In this 
fire, there was another critical factor in 
building on slopes. Once the fue reached, 
ignited, and consumed the home, struc
tural collapse occurred, allowing burning 
automobiles to roll from garages and 
down the slopes. These automobiles 
blocked the roads for suppression crews 
and evacuating residents. 

Fifth, the contribution of wood framing 
to the overall spread of the fire was 
insignificant compared to the role of easily 
ignitable vegetation, combustible roofing 
and siding, and burning brands. Failure of 
wood-framing members led to structural 
collapse, but only after a long and intense 
exposure that far exceeded conditions 
humans could have survived. 

Weather. Weather contributes as much 
to the life of a wildfire as the fuels do. 
Temperature, lack of precipitation, and 



humidity provide the conditions for a fire 
to start, and wind nourishes the blaze, 
spreading it through spotting or by causing 
direct flame impingement on combustibles. 

Like the vegetative fuels themselves, the 
different weather characteristics work 
together to form a system that is either 
hospitable or inhospitable to wildfire. 

Moisture. The moisture content of fuels 
is a critical variable. Naturally, the drier 
the fuel, the more susceptible it is to fire. 
The moisture in fuels comes from rainfall 
and relative humidity. Average annual 
rainfall along some parts of the northern 
California coast can be as low as 20 to 30 
inches, although other areas in the state 
can experience as much as 150 inches. 

Rainfall in the Oakland and Berkeley 
Hills area had been particularly low before 
the fire. For five years prior to 1991, the 
area had experienced drought conditions. 
Coupled with the lack of precipitation was 
especially low relative humidity-the ratio 
of the amount of moisture in a volume of 
air to the total that the air can hold at a given 
temperature and atmospheric pressure. 

Relative humidity and temperature are 
interrelated. As the temperature rises, 
relative humidity drops. If the temperature 
rises by 2O°F, the relative humidity will 
drop by about 50 percent. Relative 
humidity controls the moisture content of 
fuels, and therefore their susceptibility to 
fire. Fuels with 20 percent moisture can 
catch fire;·light fuels with 2 percent 
moisture can bum like gasoline. Relative 
humidity in the Oakland and Berkeley 
Hills on the day of the fire was 16 percent, 
while the temperature was 92°F, a record 

high that surpassed previous highs by 6°. 
The combination of drought and low 
relative humidity dried out the vegetation, 
eliminating whatever potential it might 
have had to resist or slow down flames. 

Wind. Of all the weather elements 
affecting wildland fires, wind is the most 
variable and least predictable. The shape 
of the terrain and local heating and cooling 
affect wind behavior. In tum, wind affects 
fires by carrying away moisture-laden air, 
hastening the drying of vegetation, adding 
oxygen to a fire, carrying burning embers 
that ignite other combustibles, and 
pushing flames in the direction of virgin 
fuels. Wind, in short, strongly influences 
the direction of spread of a wildfire. 
Nearly 90 percent of the large southern 
California wildfires documented in the last 
three quarters of a century have taken 
place between September and Decem
ber-the season of the Santa Ana winds. 
Those winds come less frequently to 
northern California, but they do occur 
there. 

Dry easterly winds that average 8 to 25 
miles per hour, and dry northeasterly 
winds that average 15 to 30 miles per hour 
are prevalent in northern California from 
July through September. That period is 
one of critical fire danger. So-called 
"Diablo" winds occur in the area in May 
and October. These winds occur when an 
inversion layer builds up in the Bay area 
and forces air moving west from the San 
Joaquin Valley to speed up as it moves 
down the west, or lee, side of the hills. 
When it can go no further laterally, it 
moves up and over the ridges and then 

down. As it 
flows down
ward, it 
increases in 
temperature. 

When wam1 air rising upslope meets and speeds up winds 
descending west down the mountains, the Daiblo wind results. 

The Diablo 
wind phenom
enon occurred 
October 20. 
Early that day, 
the winds 
shifted to the 
northeast and 
the relative 
humidity 
dropped. Wind 
velocity 

increased to the high teens and low 
twenties. By the time the fire rekindle~, 
the wind in the Oakland Hills was blowing 
at 17 miles per hour, with gusts to 25 
miles per hour. Some reports later in the 
day said winds were gusting to 38-58 miles 
per hour. 

The Diablo winds are "foehn" winds 
that force the convection currents down 
against the natural flow that normally 
blows up the hills. The result in this fue 
was wild turbulence that sent embers in 
several directions. The phenomenon was a 
swirling effect much like a tornado, 
picking up embers from one place and 
depositing them in another. From the 
perspective of the fire fighters on the 
scene, the fire was in front of them one 
minute, and then the next minute it was 
behind them. The winds preheated 
everything in their path. These conditions 
created a totally unmanageable situation 
rife with terror for residents caught up in it 
and struggling to find a way out of the 
area. 

Another phenomenon that led to rapid 
spread of the fire was development of a 
thermal inversion layer. The smoke and 
heat from a fire will rise only until their 
temperature equals that of the surrounding 
air. Then, the smoke and heat flatten out 
and spread horizontally. The thermal 
inversion layer during the Oakland Hills 
fire was at 3,500 feet. The layer trapped 
heat from the fire and spread it out, adding 
to the preheating of vegetation and 
struct\].res in the area. 

By approximately 7 p.m. on Sunday, the 
winds slowed to about five miles per hour. 
They also shifted and began to blow over 
the areas already burned. The combination 
of decreased velocity and change in 
direction to an area of virtually no live 
fuel helped fire fighters bring the fire 
under control. 

Origin and Spread 
The area where the fire ~tarted was a 

"box canyon" with steep slopes and 
contours that had formed over the years 
from wind and water drainage. Once 
ignited, fuels within a canyon are pre
heated, can more easily ignite, and are 
more apt to further ignite adjacent 
combustibles. 

Strong upslope winds are also common 
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in canyons. Winds are drawn in from the 
bottom (especially on warm days) which 
further preheat and dry fuels. The walls of 
the canyon then contain the heat from a fue. 
As a result, fires in canyons burn intensely. 

The fire in this canyon might have 
erupted a day earlier than it did had the 
day not been unusually caJm for that time 
of year. On Saturday, October 19, a fire of 
suspicious origin started near 7151 
Buckingham Drive; an area near the top of 
the Hills near Grizzly Peak Boulevard. But 
the almost pleasant, five mile-per-hour 
breeze was too gentle to push the flames 
very far from their po~nt of origin. Sixteen 
engine companies, four patrol wagons, and 
a helitac unit from area fire departments 
aggressively attacked the 5-acre fire and 
brought it under control in about three 
hours. Fire fighters relied heavily on wet 
lines around the perimeter. Only one 
section of fire-line construction was 
undertaken. Fire fighting forces soaked the 
rest of the p~rimeter with water from hose 
lines and helicopter drops. 

Within and outside the bum there was 
dense coverage of Monterey pines, and 
duff under those pines was about a foot 
deep. Further, the heat from the fire 
produced greater-than-normal needle cast 
from the pine trees, which added fresh 
kindling to accumulated duff about the fire 
area. It is known by wildland fire fighters 
that fire bums freely in the top layer of 
duff in such fire scenarios, but smolders 
deep within the duff because of the lack of 
oxygen. Water extinguishes the surface 
flames but combines with ash and char
coal to form a crust; the smoldering con
tinues under the crust, sometimes for days. 

When the fire fighters thought they had 
extinguished the fire early Saturday 
evening, they left the scene. Early Sunday 
morning, they returned to "mop up." 
Overnight, however, the heat buried in the 
duff at the fire site intensified. So too did 
the local winds. By 10:45 a.m. Sunday, 
while fire fighters were on the scene 
mopping up, sparks burst out of the duff. 
They were quickly picked up by convec
tive currents and carried by strong winds 
out of the northeast portion of the fire area 
to nearby vegetation. Winds ( 17 miles per 
hour, gusting to 25 miles per hour) acted 
like bellows on the now growing fire, By 
l 1: 15 a.m., the fire blew out of the canyon 
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and within 
minutes was 
out of control. 

At first, the 
fire ran uphiJI 
from its point 
of origin to . 
Grizzly Peak 
Boulevard. 
Then, the 
winds changed 
and blew the 
fue in several 
directions at 
the same time. This ,house's tile roof likely helped minimize damage. 
A classic foehn 
wind also pushed the fue downhill toward 
Buckingham Place as fast as it was going 
uphill. In minutes, the winds shifted again 
and the fire spread eastward toward the 
Parkwood Apartments near the Caldecott 
Tunnel. Another wind shift sent the flames 
southwest toward the townhomes in the 
HHler Highlands. Pine trees in the area 
crowned and other vegetation burst into 
flames. Soon homes were tlueatened and 
fire fighters scrambled to contain the fire. 
Then, spotting spread the fire across 
Highway 24 and pointed it toward Lake 
Temescal. Meanwhile, another flame front 
rushed northwest toward the Claremont 
Hotel and into the city of Berkeley. 

The spotting soon turned the fire into 
numerous large fires. The winds caused a 
downward acceleration as the fire de
scended along the ridge between 
Marlborough Terrace and Hiller High
lands consuming everything in its path. 
The fire burned with such intensity that it 
consumed 790 structures within the fust 
hour, and spread about 5 feet per second. 

A Firestorm Forms 
The fire that raged in the Hills was 

terrifying. It reached temperatures as high 
as 2,000°F, hot enough to boil asphalt. 
Temperatures reached crematorium-level. 

The Oakland Hills fire, as many other 
wildland/urban interface fires, developed 
firestorm conditions. Within 15 minutes of 
ignition of the first structure, the fire 
developed into at least one and possibly 
two firestorms. 

Firestorms develop when the heat, 
gases, and motion of a fue build up to Llie 
point where they begin to create their own 

weather and wind, independent of the 
external conditions. Firestorms pull air 
into the base of the fire, the fire begins to 
feed itself, and towering convection 
columns result in long-distance spotting 
and tornado-like vortices. 

However, before reaching the firestorm 
level, a fire passes tluough another phase. 
The fuels combine with wind and tem
perature to build a fire into a conflagra
tion, typical of the kind that occasionally 
devastates cities. Examples include the 
Chelsea, Massachusetts, conflagration in 
the late 1970s and the Great Chicago Fire 
of the last century. Conflagrations need 
the right weather and climatic conditions 
to continue building in intensity. When the 
intensity reaches conflagration and then 
fuestorm proportions, the fire can develop 
a fire front that will actually move away 
from the direction of the wind. 

The Oakland Hills fire achieved all 
three of these conditions. The hot, dry, 
highspeed winds, and dry, overgrown, 
closely spaced vegetation triggered a 
conflagration that built up to firestorm 
intensity and eventually developed several 
fue fronts. The combination of spotting 
and wind-driven flames spread the fire in 
several directions at once. But as the fue 
swept west, it slowed when it reached 
flatter terrain and less open space. Still, 
the topography in other areas, such as 
Broadway Terrace, kept the fue burning 
fiercely. By 5 p.m., cooler temperatures 
and a dramatic decrease in wind halted the 
fue's progress. In effect, nature gave the 
fue back to the fue fighters so they could 
bring it under control. In the IO hours the 
fire roared through the Oakland and 



Berkeley Hills it ignited one building 
every 11 seconds. 

Water, Interrupted 
The rapid spread of fire caused numer

ous power failures. As houses incinerated, 
their water service lines ruptured. The 
result was a drain on reservoirs, since the 
water kept flowing. For example, ruptured 
water lines at the burning Parkwood 
Apartments complex drained reservoirs in 
that zone. That led to abandonment of 
suppression efforts in other areas of the 
zone bemuse hydrants ran dry. In one area, 
water tenders and other fire engines trans
ported water to fire companies on the scene. 

Eight pumping stations and IO residen
tial reservoirs were lost in the first half
hour of the fire due to power disruptions 
to pumping stations. By 5 p.m. on Sunday, 
the first day of the fire, 10 key reservoirs 
were dry. It is estimated that more than 20 
million gallons of water were used to 
cxtingu i~h this fire. 

Access Denied 
Another major hindrance to fire fighting 

was the system of narrow, winding roads 
in the tire area, many of which ended in 
cul-de-sues. Fire apparatus could not p:1ss 
each other or the cars filled with fleeing 
residents. Traffic jams developed, espe
cially near the large apartment complex. 
Many apartment residents abandoned their 
cars in frustration so they could nm to 
safety. The abandoned cars, in tum, served 
as roadblocks to fire fighters and other 
residents. Downed power lines further 
impeded evacuation down the narrow 
roads. Some equipment and private vehicles 
were trapped for hours on these roads. 

Eleven of the fire victims died as flames 
caught up with them while they were 
trapped in a traffic jnrn on Charing Cross 
Road. Eight others died on narrow streets 
in the same area. 

lnipeded Evacuation 
Evacuation of the fire areas was a major 

problem. Imagine the situation: Swirling 
winds blowing embers from all directions 
at once, making no area really safe; thick 
clouds of smoke taking away visibility; 
congestion as residents fleeing in cars and 
on foot clogged narrow roads that fire 
apparatus was trying to traverse. It was a 
nightmarish scene. 

Evacuation was impeded by narrow, 
steep roads, high winds, and heavy smoke. 
In fact, the smoke made it difficult to 
locate the fire. Fleeing residents did not 
know which way to go, and fire fighters 
had a hard time directing them because 
they could not see beyond their immediate 
areas. The rapid fire spread made il hard to 
distribute evacuation personnel effectively. 

During the early stages of the fire, 
officials opted for fire control rather than 
evacuation. However, residents turned to 
fire fighters for evacuation assistance. 
Police using loud speakers moved through 
the area. Little time was available for 
anyone to instruct residents on how to 
evacuate, what to take with them, or how 
to secure their homes before they left. 
Eventuully, after sensing the growing 
magnitude of the fire, many residents left on 
their own without waiting for assistance.· 

On the other hand, the fire fighters had 
to force some residents to evacuate. Other 
residents returned to the area to check on 
friends, relatives, valuables, and their 
homes, and fire fighters had to re-evacuate 
them. Some civilians, posing a~ volunteers, 
entered the fire area and looted homes. 

Evacuations were conducted on a 
personal, one-on-one basis. Oakland chose 
not to use the Emergency Broadcast 
System, feeling it was inefficient. The lack 
of a common radio frequency at the 
operational level between Oakland fire 
and police officials hampered evacuation 
coordination. 

The majority of the fatalities occurred to 
individuals who had little warning of the 
pending disaster. As a result, their 
positions were over-nm by the rapidly 
spreading fire. One fire fighter and a 
police officer sacrificed their lives trying 
to save residents. The police officer 
gathered several individuals into his squad 
car hoping that they would survive the 
fury of the fire. Unfortunately, their 
escape route was blocked and the fire 
moved past them. 

Lessons Learned 
Not every dwelling in the Oakland and 

Berkeley Hills was burned to the ground. 
Several survived with minimal damage. 
Here is what they had in common: 

• .Class A or Class B roof coverings. 
Many were clay or concrete tile, or 

covered with mineral-surfaced asphalt 
shingles. Some had a mineral aggregate 
overlay, and a few had metallic tile roofs. 
These roof coverings were especially 
important at perimeter areas where fire 
fighters could extinguish small roof fires 
before they ignited the dwelling. 

• Stucco exterior walls. They are non
combustible. Again, the delay in the 
ignition of the home brought about more 
effective extinguishment. 

• Smull double-pane windows. Just as 
they keep out the cold air, they resist 
breakage when subjected to fire and 
reduce the transmission of radiant energy. 

• Few overhangs or projecting elements 
like roofs exposed to burning vegetation. 

• Adequate clearances, or fire breaks. 
Where there were cleared, clean separa
tions between houses and vegetation, or 
between houses themselves, fu-e did little 
damage. 

One year after the fire there were 
several changes in the Oakland and 
Berkeley Hills. Thirty percent of those 
who lived there during the fire chose not 
to move back and rebuild. Nevertheless, 
51 homes were rebuilt, many of them 
larger than before. The area now has a 
Firestorm Memorial Garden at the 
intersection of Tunnel Road and Hiller 
Drive, and a community newspaper, The 
Phoenix Journal, has risen out of the ashes 
to keep community residents informed of 
activities in the area. f:,,, 

This report has been prepared by the 
National Fire Protection Association 
(NFPA) in cooperation with the Oakland 
and Berkeley, CA F~re Departments and 
the California State Fire Marshal's Office. 
The project was sponsored by the National 
Wild/and/Urban J11te1face Fire Protection 
Initiative. Thomas Klem, director of 
NFPA 's Fire Investigations Department, 
was report manager and technical editor 
and advisor. Wiffiam Baden, senior fire 
service specialist at NFPA, is the NFPA 
Initiative project manager and was the 
teclrnical advisor for this report. 

The extraordinary work of Maureen 
Tobin in the preparation of the document 
is acknowledged. Paul E. Teague, was 
principal writer. 
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One Gardener's View of a Disrupted Climate 
Becky Elder 

GARDENING IS MY calling. 
Through the warm season I 
maintain urban landscapes and 

grounds. Designing and building flower 
gardens, shrub benns and outdoor rooms is 
what I do; it pays the bills. Creating back
yard habitats and wild gardens is a passion. 
Other aspects of landscaping such as con
sulting or teaching workshops, I do as well. 

On the front range of the Colorado 
Rockies, where I live, the unpredictable 
weather is rough. The intensity of the 
sunshine, unhampered by the lowest mile 
of atmosphere, ordains a rule of thumb: A 
half day of sun here equals a full day of 
sun in gentler climates. The thin, clear air 
rarely holds any humidity to speak of. 
Frosty late springs or early cold snaps in 
the fall can mean loss of fruit and crops. 
Cold, dry winters dessicate plants to 
injury, and people as well. It has been said 
that winter never truly arrives here. We 
experience cycles of freeze-thaw, freeze
thaw, freeze-thaw; but the freeze never 
stays for long. Bitter cold fronts can move 
through pulling sixty-plus degree days 
behind. Moving from temperatures in the 
teens to a spring-like melt in one day is 
common, confounding the plants and 
perhaps people as well. 

As a young ~oman, I was never 
concerned about water. My garden was 
abundant with crops and flowers. Denver 
was rationing water with a simple odd/ 
even address system, but there was plenty 
of water. Over the past thirty-some years, I 
watched the weather change. I have 
witnessed the deep snows become less and 
less frequent. Mid-winter temperatures 
have become wanner and wanner and mid 
summer temps soaring close to one 
hundred. At this moment, it is snowing 
outside. Dry sugar snow falls atop the 
leftover snow from the last storm. It is 
precious moisture, and as snow depth 
builds, lying in glacial fields and banks 
upon the mountains, the water prospects 
for the coming growing season improve. 

Colorado, and much of the rest of the 
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nation, is currently in a drought. Dr Bob 
Raynolds, of the Denver Museum of 
Nature and Science, recently gave a 
compelling presentation on the condition 
of the aquifers below the Front Range 
plains. Most of the water for urbanites 
living in my heavily populated area comes 
from miles away at the base of the 
Continental Divide. It passes through a 
series of pipelines and reservoirs then into 
the system that feeds into our homes. (As 
a person of permaculture, I am totally 
against stealing water from unpopulated 
wilderness areas to feed the beast of front 
range cities, but [ am a minority here, no 
doubt about it.) Water sources for other 
small towns are small reservoirs or water 
deals that buy water from bigger holders. 
Enter the idea of "water-as-commodity." 

Manitou Springs, my home town, has a 
small reservoir upon the flanks of Pikes 
Peak that has served this little town since 
it was built. There was never a water 
shortage until 2002 when for the first time 
ever water ceased to flow over the 
spillway.. What a wakeup call it was. Other 
small towns ran totally dry and resorted to 
trucking in water. Both Manitou and 
Colorado Springs began serious water 
rationing during 2002 and continued into 
2003. Rationing should stay with us 
through 2004 and beyond. Rationing saves 
us from ourselves. 

Dr Raynolds's presentation focused on 
the "other" water: ground water. The Front 
Range is where the mountains spill onto 
the flats of the prairies. Over centuries of 
time water is channeled underground into 
the aquifers, seeping through layers of 
sedimentary clay, sandstone, and shale. 
Raynolds's research shows ground water 
supply for the Colorado Front Range 
between Denver and Colorado Springs is 
dropping. Fast. The water level drops an 
inch a day and is affecting wells and rural 
irrigation. Monitored wells track this, with 
the worst case losing 54' annually. What 
was once trumpeted as a "hundred years of 
water source" is unable to fulfill those 

goals. I felt depressed with this new 
knowledge, yet oddly elated. (When cold 
hard facts finally hit the windshield of our 
recklessness and there is no more doubting 
or glossing over the truths, then there is a 
certain celebration for the truth being 
revealed. Finally.) 

Even after two years of "official 
drought," the city next door still has 
requirements for mandatory bluegrass sod 
on the books, loopholes for developers 
and, seemingly, an attitude of'.This will 
all go away in a few years." The water 
supply is used by large populations with 
nary a thought to conserving the resource. 
Front Range water use is as questionable 
as the popularity of Kentucky bluegrass. 

"All the water one needs to live falls 
upon his own roof," Bill Mollison has 
said. How I envy dry land gardeners in 
New Mexico. Further south, dryer than 
this region, they have the ability to catch 
water and use that God-given water in 
creative, landscape-saving ways. It is legal 
there to catch water. Colorado is behind 
New Mexico. The water in Colorado is 
bound tightly by law. There is so much 
confusion over what is and isn't legal that 
permaculturists are often law breakers. 

There are many avenues to take to 
mitigate water limitations, to enhance our 
home grounds and community commons. 
New ideas and techniques arise every day 
as the collective "we" in my area keep on 
keeping on. It is rewarding to be a part of 
spreading the alternative message. It is 
serious, urgent business! Pennaculture 
brings hope for the future. Dry lands 
people dream about solving water chal
lenges. We dream of forest gardens. We 
dream a bright whole-system future for the 
children. And it will be in these dreams 
that we find our answers. a 

Becky Elder, of Manitou Springs, owns a 
small landscaping business, Blue Planet 
Earthscapes and teaches permaculture at 
the Central Rocky Mountain Pemzarnlture 
Institute and elsewhere in Colorado. 



Concepts for 

a New World Order 
Michael Kramer 

IT WOULD BE NICE if the events 
of September 11, 2001 had changed 
the priorities of the United States of 

America, but they did not do anything of 
the sort. In fact, they only confmned to 
Americans, many of whom are of the 
hawkish variety, the need to be even 
tougher and more domineering in the 
global arena. It would appear we have 
learned nothing. And since 9/11, we have 
not only lost our sense of national security 
and invincibility but also many of the 
individual liberties upon which this proud 
nation was founded. 

We remain so focused on the pursuit of 
victory in the battle against others that we 
have lost our democratic process and 
continue to violate the nonns of social 
justice and economic and political 
wisdom. So let's be honest and admit that 
democracy is not exactly the nature of the 
American political or socioeconomic 
system, despite what all the speech-loving 
politicians want the general public to 
believe. In fact, we have quite an exten
sive network of powerful elites in this 
society that run the show primarily to their 
own advantage at the expense of ethics, 
justice, sustainability, and the democratic 
process. 

America has defined its own success in 
terms of the ability to out-compete other 
nations in political and economic arenas, 
which to this point has meant pushing our 
own agenda at all costs. Our values
wealth accumulation, national security, 
patriotism, and the love of freedom to 
pursue these ventures----continue to justify 
narrow-minded short-term domestic 
agendas and imperialistic foreign policies, 
and there is no nation out there who 
challenges the United States of America. 
Our self-centered path, one that continues 
to have serious negative consequences to 
this country, is exacerbated by our own 
arrogance to act as the world's policeman 

and a colonial economic presence. 
The world outside our borders, then, 

which largely looks at our arrogance with 

dismay, can do little to stop America's 
bullying behavior, but we cannot fail to 
acknowledge that this resentment has been 

Get the cred;t you deserve for 
carjng about the planet at the 
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We offer a O. 75% sustainability discount on 
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• Solar heating and electricity systems 
• Home energy efficiency upgrades 
• Fuel-efficient vehicles 
• Efficient windows &insulation 
• Rainwater catchment systems 

Call us for loan programs and current rates. 
(505)954-3479 or toll-free (866)954-3479 
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4250 Cerriltos Road,P.O.Box 29300 

Santa Fe,NM 87592-9300 

Do someth;ng nice for yourself,your community, 
and the Earth ... call the PCU today 
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building for decades in many reaches of 
the globe. To believe that the problem can 
be summed up as an isolated incidence of 
terrorism is to ignore AmeFica's long 
history of political and economic behav
ior. We must be accountable for our own 
contribution to how others around the 
world perceive our country. 

Global Greed 
A nation obsessed with power and 

winning is an easy taLget for those who 
have been stepped on along the way. 
America's history is :filled with examp1es 
of exploitive actions that have benefited 
only the United States, and the wealthy 
minority at that. The entire American 
industrial economy was built on the backs 
of the poor. Wars have been fought by the 
poor. We move jobs elsewhere to even 
poorer people rather than give our own 
people a decent way of life, for this would 
interfere with the need to generate the 
highest level of investment return. 

Greed is an ugly obsession, any way it 
is justified, and we have sought it globally 
to great success, using military support, 
loan guarantees, and aid as forms of 
bribery. This is not lost on the world, just 
on Americans. The dependence we have 
created on American products and services 
keeps the American economy humming 
along and makes us the wealthiest and 
most energy-consumping humans on the 
planet, and yet we never look back, never 
examine the consequences of this value 
system. To the rest of the world, we 
appear to have lost any sense of values 
beyond the pursuit of the almighty dollar; 
we even wage war to assure it. 

Many Americans are grow.ing increas
ingly tired of this pompous attitude and 
the political isolation that now accompa
nies it. But most people feel powerless to 
do anything about it and have realized that 
in truth we have very little influence over 
how politics and economics functions in 
this country. The primary issue we must 
address, then, is access to power. In a 
hierarchical system that concentrates 
decision-making and resources in the 
hands of an elite minority, the general 
public is left only to complain under its 
breath, vote for someone different in the 
next election, or obsess over celebrities 
and watch television. 
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Over the years, however, fueled by 
unethical corporate and selfish political 
actions, the public has lost confidence in 
thepowei:s-that-be, no matter how m uch 
they drape themselves in the flag or fanc,y 
suits. And beyond writing letters, contrib
uting to campaigns, speaking at share
holder meetings, or filing lawsuits , there 
i sn't much that people believe can bl? done 
to stop the train from derailing this nation. 
We must reverse the national apathy 
epidemic before it's too late. 

Make no mistake, it is time for a 
revolution, and it will not be easy. The 
first step is to provide people with the 
ability to participate in governance. We 
need to have a say in the priorities of this 
nation, because we all know that the 
intelligent majority of people in this 
country are not being heard. As we know, 
a river i s not just a body of surface water, 
but all the living things upslope and the 
springs that form the first order tributaliies. 
What we need now is a way to return 
power to those upstream humans and 
establish a different form of government 
that is participatory rather than representa
tive, because the permaculture ethics are 
continuing to be violated through our 
aijegiance to falsely-labeled representative 
democracy. 

Here are some ideas for doing this, 
viewed through the lens of pennaculture 
design and organized by applying the 
concept of zones to societal structures. 
Applied this way, zonation addresses the 
varied participation levels in the socioeco
nomic and political structures in which we 
aU live, which is as personal a design as 
the placement of elements around and 
inside one's home. Nevertheless, this 
outline presents generic zone categories 
applicable to the majority of people in 
Westerns societies based on our frequency 
and intensity of involvement with these 
realms; again, the particular zone will vary 
by individual. 

Zone 4 (Decision-making structures). 
Design solution 1: Vote through the 

post office. We can establish a national 
computer voting system based in every 
post office in America, and people would 
vote there ( or at home on their personal 
computer) on all legislation and elections. 
The electoral college would vanish. 

Campaigns would be exclusively publicly 
funded so that anyone could run. Our 
execut ives and state and federal legislators 
would conduct relevant research to 
develop legislation packages but would 
have only the powe r to give speeches and 
advocate. Our elected officials would 
return to their righ tful role as public 
servants, would seek to inform and 
eduGate, would have no capacity to make 
any dea1s, and would not play party 
politics. In fact, political parties as we 
know them would likely dissolve, because 
eleGtions would not have nearly the same 
significance , since people will be focused 
on the issues rather than the personalities. 
The salaries of these fo lks would return to 
the public seliVant 1eveJ, and terms limits 
and campaign contribution limits would 
apply. Perhaps with the people making 
budget decisions, we would have food, 
housing, energy, soc.ial security, a fair tax 
system, health care for all, and a balanced 
budget. 

Design solution 2: Make non-political 
appointments. The executive branches 
would not be able to sweep into office and 
completely reorganize state and federal 
programs and policies, as they would no 
longer have the power to ::!J)point agency 
heads, judges, or commissions. This 
would prevent temporaey administrations 
from radiGally altering public policies or 
specific agenda, for jt is illusion that the 
public who votes for a leader wants that 
person to completely control all these 
agencies; the people know that many of 
these people are not qualified for their 
positions, so this powerbeloogs with the 
publiG. Criteria would be established to 
assure that the focus of appointments is 
not party affiliation but expertise in the 
field, and current appointees would always 
be on the ballot with new candidates. 
Governors and the president would 
therefore not be able to disrupt the ways in 
which state and feder al governments 
operate. This staff turnover is inefficient, 
ineffective, and fails to properly utilize 
human resources effeGtivel y. 

Design solution 3: EstabUsh 
bioregional governments. States and 
counties draw arbitrary distinctions that 
ignore the relationship between human 
settlements and natural systems. Water
shed bioregions are the most sensible way 



to map a collection of communities for the 
purpose of ecologically wise economic 
activity. We must let go of the notion of 
50 states and 3142 counties and create 'i 00 
watershed-based governance councils in 
North America alone. All economic 
development activity must fit within its 
bioregional context. These structural shifts 
assume the existence of the United States 
of America. But what if we created a 
global government and abandoned the 
notion of countries? 

Design solution 4: Create interna
tional governance. Nation-states and the 
nationalism they produce create far too 
much competition, waste, and greed. As a 
species we have all the technology to 
provide for the basic needs of everyone on 
the planet in a way that regenerates natural 
resource, and yet nations compete with 
one another to hoard surplus while 
degrading the planet. As we know, all 
surplus must be reinvested; an interna
tional government would assure a fair 
distribution and regeneration of resources 
necessary to provide for the basic human 
needs. This would eliminate the need for 
national debt, which is living beyond 
capacity. Wealthy nations would not 
longer be able to extract the natural 
resources of other nations, create trade 
imbalances or debt programs, ignore 
decent wages or working conditions, or 
engage in ideological warfare through 
economic means. With a bioregional 
system of governance, the focus of human 
activity will shift to production rather than 
consumption, to enhancing cyclic opportu
nity rather than selfish entrepreneurship. 
Decent wages and working conditions 
would be guaranteed. The Olympics as we 
know it would be abolished, replaced by 
individual and team competition without it 
acting as a nation- state contest. Wars 
would not be waged by some nations 
against others. 

Design solution 5: Put all land into 
trusts. Private property ownership creates 
economic inequities and ~ocieties with 
severe and preventable social ills. If all 
property were held in trust and governed 
by groups for the explicit purpose of 
acting in the public and environmental 
interest, entirely new patterns of develop
ment would emerge, such as mixed-use 
and village-scale projects, clean industry, 

and restored biological areas. The right to 
shelter must be protected. Real estate 
speculation is inherently exploitive, 
artificial, and favors those with greater 
wealth, without guaranteeing that every
one has a home. Poverty and gentrific<J,tion 
are the results, caused in part by the 
property tax system, which can be revised 
and tied to function and income generation 
level rather than appraised value. People 
can own structures, but not the land on 
which they sit 

Design solution 6: Enforce the triple 
bottom line. Conditions on Earth require 
that social justice and ecological regenera
tion be equal to economic development, 
for true wealth cannot be earned in the 
absence of injustice and degradation. 
Laws must be passed that severely · 
penalize such unethical actions while 
providing tax breaks and other incentives 
for just and ecologically sound practices 
such as energy reduction and diversity in 
corporate leadership. The new norm for 

business must be a newly defined univer
sal wage standard, investment in non-toxic 
products and services, and cooperative 
structures through which all employees 
and shareholders have equal voices in 
stewarding operations. Bioregions that are 
net producers and/or that achieve 
sustainability targets should receive 
greater investment than those that lag 
behind. Companies that extract resources 
from a poorer nation must either provide 
greater upfront payment at the time of 
extraction or tithe a percentage of profits 
in perpetuity to the host bioregion. 
Similarly, limits can be placed on profit 
margins (as in the utility industry) while 
reinvestment percentage criteria can be 
established in the corporate sector. Finally, 
corporate charters must be revoked if 
corporations engage in unethical, unjust, 
or environmentally irresponsible practices. 
We no longer have the liberty to look the 
other way and hope that people will 
voluntarily "do the right thing." 
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Design solution 7: Decommercialize 
the media. The continually demonstrated 
link between advertising, politics, and 
programming is an inherent conflict of 
interest. Public television, radio, and other 
media allow for the possibility of a more 
ethical and intelligent presentation of 
information as well as public influence 
over the media's management. 

Zones 0-5 (personal/ 
planetary ways of being) 

Design solution 8: Abandon violence. 
Psychologists and spiritual leaders agree 
with Gandhi that "an eye for an eye leaves 
everyone blind." We continue to believe 
that violence solves problems, when in 
fact it only exacerbates them. We must 
cease violence as a way of being. It is a 
waste of human and economic resources 
and it does not achieve its desired out
comes. Violence has no place in natural 
systems. In nature, all elements in the 
design have intrinsic design, and while 
there is a food chain and cycles of decay 
and death, these are based on survival, not 
ideology. The pattern of judging, arguing, 
and using military force to obtain desired 
ideological outcomes is immature at best 
and immoral at worst. Righteousness has 
no function in the natural world, so the 
insistence that certain ways of life are 
preferable to others is a violation even of 
every religious tradition on the planet. 
These destructive exclusionary paradigms 
must be abolished and replaced with 
unifying themes of harmomous integration 
and collective gratitude for the abundance 
of the natural world. And violence over 
ideas or to obtain natural resources is not 
only absurd but cannot ever be stopped 
with more violence. That cycle will 
continue until someone is mature enough 
to stop it. America is.a blind adolescent, 
flexing its muscles but not knowing how 
to contain its powerful wildness. If people 
didn't have a need to be right, we would 
all feel love and respect for one another 
and for every being on the planet. 

Zone 2 (communities) 
Design solution 9: Redesign urban 

areas to prohibit cars. People wish to 
live a more connected, pollution free life 
that fosters relaxation, fitness, formal and 
informal social interaction, and natural 
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be~uty. Pedestrian-friendly design is the 
best way to achieve all these functions. 
Urban areas can be redesigned to limit 
automobile access. Roads can be replaced 
with streetcar corridors, bike paths and 
walking trails. We must make it possible 
for as many people as possible to shop, 
work and live within walking distance. 
This requires mixed-use zoning ordi
nances, urban boundaries that prevent 
sprawl, urban infill and redevelopment, 
and open space and wilderness protection. 
Zonation applied to planning would elicit 
the appropriate design for each bioregion. 

"Righteousness 
has no function in 

the natural world " 

Zone 1 (homes) 
Design solution 10: The extended or 

multi-family home. While it might be too 
difficult in this fragmented society to 
imagine a village truly raising a child, it 
might be partially possible if families at 
least shared dwellfngs. The private nuclear 
family home fosters too much indepen
dence, creates too much work per person, 
and isolates people from potential support 
systems. Neighborhoods of multi-family 
homes, or cohousing arrangements, would 
create an even stronger web of relation
ships from which many wonderful 
possible outcomes could be achieved. 

Zone O (personal realm) 
Design solution 11: Make children a 

priority. Rather than expecting babies and 
children to grow up and individuate so 
quickly, society must create nurturing 
environments that support children's 
natural development. This involves simple 
strategies: breastfeeding, sleeping with 
children, wearing babies, and tending to 
the cries of the young. It means getting rid 
of bottles, cribs, strollers, nurseries, pre
schools, and day care. Bonding and 
attachment requires consistent intimate 
physical contact. As such, societies should 

pay parents a decent wage (from our 
taxes) for caring for their children for the 
first five years of life. Once they reach 
school age, the community's wise and 
skilled elders should educate children 
rather than a professional class of strang
ers. School curricula should be decided by 
students so the young are not a pawn of 
the competitive political and economic 
systems. Child-friendly workplaces should 
also be the norm; our obsession with work 
that excludes ties to the young misses 
many learning opportunities for the young. 

Design solution 12: Abandon judg
mental religions. The edges created 
through the various forms of religion have 
caused too much pain and suffering, all 
supposedly in the name of gratitude. By 
their ve9' design, however, religions are 
exclusive; they pit people against one 
another and cause prejudice, intolerance, 
hatred and war. The only "right" faith 
preaches love and tolerance, so exclusivity 
must become a part of our history rather 
than a current practice. The evolution of 
humanity requires guilds of human 
compassion, not righteousness. In addi
tion, any system of beliefs that allows for 
selfish or exploitive actions at the expense 
of others or the Earth cannot lead us 
successfully towards a sustainable future. 
Our collective ancestries can be appreci
ated, and our traditions respected, but we 
must now move beyond religion and build 
bridges with all humamty. We must look 
for our human commonalities rather than 
our differences in order to save our species. 

In a post-9/11 world, we need greater 
avenues for public participation, policies 
that limit the wealth and power of elites, 
greater cooperative alliances on a global 
scale, and a global government that 
focused on the provision of basic survival 
needs to all peoples. Our fear of not 
having enough has made us all greedy to 
obtain as much surplus as we can for 
ourselves, and this gluttony and wealth is 
no longer the envy of the world but a 
growing cause of global resentment 
towards the United States of America. To 
avoid future catastrophes, we must design 
for life. A 

Michael Kramer is a socially respon
sible investment advisor and pennaculture 
teacher trainer. He can be reached at 
Michael@Naturallnvesting.com. 



Building Capacity, Restoring Balance 

Community· Food Security 
Bob Ewing and Heathe~ Kerr 

F 00D. IT'S A wonderful thing. It 
keeps our bodies nourished, and 
provides us with the energy we 

need to carry out activities necessary for 
survival. It is something that no living 
creature can do without. 

Food is essential, not to mention tasty! 
Whose mouth doesn't water when they 
conjure up images of their favourite foods 
waiting for them at the dinner table? For 
many people however, these images 
rarely, if ever, become a reality. For 
people living in poverty, hunger becomes 
more common and finding food, more 
difficult. Hunger and food insecurity occur 
all over the world, and affect all countries, 
no matter how rich or poor they are 
considered to be. 

Why does hunger exist? It is a simple 
question, but a not so simple answer. In 
Thunder Bay hunger takes on another 
aspect. The local economic conditions 
hold little promise 'of prosperity and the 
plans being offered by City Council offer 
more of the same, rather than an innova
tive response. 

We are creating a process that com
bines permaculture design principles (as 
enumerated by David Holmgren in his 
book, Pennaculture: Principles and 
Pathways Beyond Sustainability) with 
ethics with Community Economic 
Development (CED). These principles 
provide a method for designing CED 
projects. The goal of the process is to 
initiate a community response to the threat 
that is facing Thunder Bay. The means we 
have decided to use is to focus on hunger, 
food insecurity and community renewal 
based upon local, small scale food 
production which 'includes the value
added food enterprises. 

A Little Background 
Thunder Bay, Ontario is facing a fate 

that many towns have faced before, are 

facing now and could face again, the 
symptoms of which include youth out
migration; declining population; indefinite 
layoffs; and companies closing, going 
bankrupt, or packing up and leaving town. 

All these symptoms are indicators that 
a community's carrying capacity, which 
measures the commun_ity s ability to 
support all the life that inhabits that 
community, is decreasing. The infr:astruc
ture that creates the carrying capacity, in 
the first place, is beginning to fail. Picture 
a ghost town with a tumbleweed blowing 
down the middle of main street. The 
situation is not that extreme yet, but if the 
community does not act now the deserted 
streets may be closer than you think. 

Resource extraction industries, like 
those that have dominated Thunder Bay's 
development, take out more than they 
return from the ecosystems they act upon. 
This causes an imbalance that precipitates 
the decline. The limits of the land to 
support the community s population have 
been surpassed and decay has set in. 

Thunder Bay as a community needs to 
find the tnll}sitional strategies that will 
take us from where we are (economic 
decline) to where we want to be (a 
sustainable community). The threat that is 
approaching the city is the potential 
disaster stemming from our failure to 
develop a plan to stop the outward flow of 
resources and people, one that will build 
the city's capacity to support its popula
tion. 

We are offering a process, not a plan. 
We are not coming into town; we live 
here. We are not presenting a draft plan 
for public consultation. The public are the 
consultants. We are the facilitators. Our 
grassroots method works with the people 
who have been marginalized. The people 
who participate will determine the exact 
nature of the steps that are taken. 
Permaculture principles and ethics guide 

the process. They are the context within 
which the plan will evolve. 

The city council and ils economic 
development planners, despite the 
existence of g·ood agricultural land and an 
active fanning community, pay scant heed 
to agriculture. Much of our food is trucked 
in from long distance. Products from all 
over the globe fill the large chain-store's 
shelves. The small independents buy some 
local produce, but many of their value
added products-cereals, jams, jellies, 
cheese, fruit, rice, chicken, beef and so 
on---come from other regions. The 
reliance on natural-resource extraction 
industries, which exports rather than 
processes the matter being extracted, 
means the city must import goods to meet 
its basic needs. 

Natural-resource extraction industries 
such as forestry and mining are the 
infrastructures upon which the towns of 
Fort William (on the south) and Port 
Arthur (north) were built. In 1970, Port 
Arthur and Fort William were amalgam
ated and the city of Thunder Bay, Ontario 
was born. 

Natural-resource extraction, with a 
growing but still weak tourism presence, 
dominates the economic development 
discussions today. Agriculture does not 
get a mention, yet we have a rural heri
tage, and regional farmers have played a 
significant role in the region s evolution. 

The city's carrying-capacity is already 
struggling to maintain balance. What 
happens if, as has happened, the highway 
into town is blocked for a few days? Food 
supplies would dwindle fast. Only those 
who can afford it could provide a reserve 
food supply. What happens if the trucks 
stop rolling all together? The trucking 
industry provides income for villages and 
towns all along the Trans Canada High
way. Trucks are the lifeline. What happens 
if that line is 'severed? 
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Big-box stores dominate the city's 
retail sector. Most of them are located near 
each other along two of Thunder Bay s 

major roads, and many share a common 
parking lot. If the population continues to 
shrink, will the big boxes first downsi;,;e, 
and then move? What will take their 
place? 

We contend that if the downward spiral 
that is Thunder Bay's economy continues, 
we will pass the point where the spin can 
be stabilized and socio-economic balance 
regained. If we fail to stop the outward 
flow of people and resources then catas
trophe moves from possibility to probabil
ity. 

Where did Heather and I begin our 
project? What we knew going in was that 
the population of Thunder Bay was 
decreasing (1), and that the number of 
people getting food from food banks and 
lunch and supper programs was increas
ing. We also knew that the cost of living 
in Ontario was climbing and that people 
on provincial assistance programs, such as 
Ontario Works not only had not received 
an increase in years but had 21.6% cut 
from their monthly income (2). 

Our plan builds upon the community 
development section in Pennac!f/ture: A 
Designers' Manual. To stabilize Thunder 
Bay's carrying capacity we need to draw 
upon permaculture 'principles to design a 
food production and delivery system that 
increases the amount of food that is grown 
and sold locally. This action has commu-

nity economic development spin offs that 
generate employment and other social 
economy opportunities. An opportunity is 
a niche waiting to enter into being. The 
solutions are located within those niche 
opportunities. 

Pem,aculture ethics and principles can 
be applied to design solutions in any 
situation that involves human beings. How 
a society evolves is directly relate.ct to how 
it treats the land. In other words, how we 
get our food from the field to the table 
plays a major role in dctem1ining the 
nature of the society within which we live. 

The process that is evolving while we 
address hunger and food insecurity will 
result in a document that can be used by 
other communities to achieve similar 
goals. For that to happen, we need to tell 
you our story. 

Phase One: The Collaboration 
One of the major events leading up to 

the creation of this community initiative 
was the development of a working 
partnen;hip between the two authors of 
this article. Heather is a master's student 
in Social work at Lakehead University, 
and Bob Ewing is a permaculturc designer 
and grassroots community organizer 
working within the city of Thunder Bay. 

Traditionally, social workers focus on 
social issues. Most work in social service 
organizations that tend to ignore the link 
between environmental and social 
concerns. Heather's intent, however, was 

to follow the 

Flowers and vegetables abound in the Regent Street Community 
Garden in Thunder Bay. 

example of 
the few 
rogue social 
workers who 
have been 
able to link 
the two 
areas. This 
became 
possible 
through the 
creation of a 
social work 
practicum 
that would 
address 
social, 
economic, 
and environ-
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mental issues. Luckily enough she had a 
very progressive advisor who was 
extremely supportive of my intentions, 
and directed her to Bob, whom Heather 
regarded as one of the rogues! 

With Bob's background in social work 
as well as pennaculture, Heather was able 
to focus on learning how to conduct 
community work at the grassroots level 
from within a pennaculture framework. 

The two of us met to discuss what 
direction her practicum would take. Bob 
suggested that we could plan and deliver a 
Community Dialogue. Fortunately, there 
was a rudimentary alternative infrastruc
ture in place, and we would work with that 
to make the connections which would 
forge the links and create new relation
ships. 

The Regent Street Community Garden 
is one such link. Bob has been the 
volunteer coordinator of this gm·tlen for 
the past three years. This year Heatl1er, 
working out of the Dew Drop Inn (a daily 
meal program for those in need), merged 
two plots to produce fresh vegetables for 
the dew Drop and.those who gardened. 
The plot flourished. 

Dialogue in Community 
A community dialogue is a forum that 

draws participants from as many parts of 
the community as possible to exchange 
information face-to-face, share personal 
stories and experiences, honestly express 
perspectives, clarify viewpoints, and 
develop solutions to community com:cms 
and opportunities. [3] 

Unlike debate, dialogue emphasizes 
listening in order to deepen understanding. 
It develops common perspectives and 
goals, and allows participants to express 
their own interests. 

The community dialogue was the 
method that was selected to give voice to 
the problem. This was a catalyst for 
generating solutions, and providing the 
opportunity for people to hear stories of 
bravery, intelligence, caring and resource
fulness. It's a place to hear voices that are 
often ignored, that know what being 
hungry and marginalized means. 

Our worJ.dng premise was based on the 
notion that food is a human right. On 
December 10, l 948 the General Assembly 
of the United Nations adopted and 



proclaimed the Universal Declaration of 
Human Rights, which states, "Whereas 
recognition of the inherent dignity and of 
the equal and inalienable rights of all 
members of the human family is the 
foundation of freedom, justice and peace 
in the world ... "[4J. Article 25 states that 
food is a human right 

Before we took another step we had to 
know what the people who had been 
pushed to society's margins, through no 
fault of their own, thought and wanted. 
They had knowledge which was being 
ignored. The community dialogue was the 
way we would gather this infomrntion and 
involve the people in the solutions that 
could arise. That is the only way an 
initiative like this can work; with direct 
involvement in the decision making 
process. 

Taking Action 
Due to the amount of time and effort 

needed to develop this type of community 
event, it was absolutely necessary to 
recruit an individual who could invest a 
significant amount of time and energy into 
making it a success. This student/ 
grassroots partnership allowed for the 
creation of volunteer hours needed to 
conduct the community outreach and 
coordination essential for the execution of 
an effective community dialogue. 

First, we went into the community to 
talk with people about food security and 
hunger. What does food security mean to 
the people who are affected daily by a 
system that treats food as a commodity 
only? We had theories, and over the years 
had heard many stories. To gather a 
variety of ideas, interests, and comments 
that would help us address the overall 
problem, we focused on reaching those 
people who struggle with daily survival 
and experience hunger regularly. We also 
spoke with politicians, friends, neighbors, 
taxi drivers, waitresses, activists, advo
cates, and caregivers. 

The community dialogue was named 
Food security: What does it mean to you? 
We emailed, faxed and delivered posters 
to all the relevant social services agencies 
in town, while also printing out 2S00 
handbills (Four handbills per 8 x 11 sheet 
of paper). We asked people questions like, 
Did they believe food was a human right? 

Had they ever been hungry? We went to 
food banks, meal programs, coffee shops, 
and malls to give out handbills. We also 
made sure to gain permission from staff of 
each organization to promote the event. 
This gave us a chance to discuss the idea 
of the community dialogue with them as 
well. 

Going Public 
Our media strategy included public 

service announcements and media releases 
that resulted in free radio and newspaper 
coverage. We also worked with the 
Thunder Bay Indymedia centre who 
produced a· feature on their website 
(www.thunderbay.indymedia.org). 

At the dialogue, wanted to create a 
warm and friendly atmosphere. People 
need to see and be seen, hear and be heard. 
The venue had to meet these conditions. 
Free snacks, coffee (fair trade, shade 
grown, organic) and tea were available. 
We had a basket for a door prize: fresh 
fruit including blueberries, strawberries, 
and a few imported but organic apples. 

Unfortunately, in Thunder Bay it is 
difficult to create an event that is com
pletely physically accessible. We have few 
halls that meet the criteria, and the rental 
fees of the ones that did, exceeded the 
event budget. The site we selected, 
however, had a ramp into the building and 
an elevator to the meeting room. 

The layout of tlie physical space is 
especially importunt, because if not 
designed effectively, will create barriers to 
communication. For example, chairs in 
straight rows can imply audience rather 
than participant. Head tables separate 
people and create hierarchies that block 
free-flowing dialogue. We chose lo 
arrange chairs in a circle to create an 

atmosphere of equality. The two facilita
tors and the moderator sat among the 
group. 

While an agenda is essential, it's best 
not to force a well-flowing dialogue into a 
prearranged format. The goal is to get 
people talking. If they arc doing that, then 
you are already half-way there. The roles 
of the facilitator and the moderator are to 
keep the conversation flowing, not to end 
it by adhering to a fixed agenda. The job 
then becomes keeping the group focused 
on the theme. In our case, we essentially 

tossed the agenda out the window approxi
mately one minute into the dialogue. 

This happened because at the last 
minute, a city councilor who was also 
responsible for the Thunder Bay 
Children's Charter joined us. This charter 
has a food security focus, so we decided to 
give him a few minutes right at the 
beginning of the meeting to introduce it. 
Questions immediately arose, and the 
discussion took off from there. 

A wide range of issues and ideas came 
forth throughout the evening. There was a 
healthy balance between a description of 
the effects people were experiencing and 

the solutions offered to counter those 
effects. 

The following solutions and themes are 
taken from notes, which were recorded 
during the dialogue. 

Suggeste,l solutions: 
• This group should think about how to 

work toward regional sustainability by 
using urban agriculture. 

• Allowing chickens within city limits. 
• Community shared agriculture: 

putting a certain amount of money down 
before the planting and having food 
delivered to a central depot throughout the 
growing season. 

• Good full time jobs being replacing 
part time ones. 

Recurring Themes: 
• Need to address health issues in order 

to g9 to work, feed ourselves, etc 
• Country market leftover at the end of 

the day potential flow through RFDA 
• Working poor also living on low

incomes: minimum wage too low 
Fund raising was a necessity. We had 

no money when we began this process. 
We had to raise every nickel of the 
$200.00 we needed for this first event. We 
accomplished this by asking friends, 
acquaintances, community members, local 
businesses and non-profit organizations 
for a donation of $25.00 or for food 
donations such as crackers, cheese and 
veggies. Since then, a grant that Bob co
wrote for the Thunder Bay Economic 
Justice Committee, has been approved and 
the funds received. This gives the TBEJC 
the funds to hire a staff person to coordi
nate these types of activities. 

Each activity needs to serve more than 
one function or purpose. Fundraising is 
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difficult for some people to do, but if you 
think about it as means of getting the word 
out about your project, it then becomes 
outreach and promotion as well as a way 
to encourage community connections. 

Two restaumnts responded with 
sandwich platters, while four organiza
tions and one business gave cash. Their 
generosity made the dialogue possible. 
Forty community members showed up 
eager to talk and talk they did. The event 
recorder provided the group with solid 
notes as did the person working the flip 
chart. Both flip chart notes and the 
recorder s notes have been compiled and a 
report produced. The report will be 
distributed at the next community forum, 
Let'.1· Talk Food: A C()lmmmiry Forum, 
held on September 17-18. 

Phase Two Begins 
Due to Bob's connection with the 

Thunder Bay Economic Justice Commit
tee and the Food Action Network 
(F.A.N.) , the idea of a community food 
security uction plan was born. Both groups 
address food security as well as social and 

economic justice issues. All the partners 
accepted that food is a human right[5] 
FAN and TBEJC were obvious partners 
and essential to the process. These two 
groups provided the additional infrastruc
ture in which community initiatives on 
food security could be formed. 

We'll also create a Community Food 
Security Action Plan (CFSAP) to provide 
an accessible pathway to adequate 
amounts of safe, nutritious, culturally 
appropriate food for everyone. This food 
is produced in an environmentally 
sustainable way, and provided in a manner 
that promotes human dignity. 

Cooperation, among all contributors, is 
essential for the establishment of a local/ 
regional food system. A food production 
and distribution system needs to include 
growers, producers, citizen groups, 
community agencies, governmental 
organizations, businesses, academic 
researchers, and activists. The diverse 
perspectives and infonnational bases 
among this group can provide guidance 
and support to the CFSAP. The vision and 
the direction that the CFSAP itself takes 

must come from the people 
who know hunger inti

HopeDance 
Magazine,a 

mately. It is their unique 
and familiar storles that 
will shape the process. 

The CFSAP addresses 
the economic, environmen
tal and social aspects of the 
food system, and promotes 
adequate incomes for 
consumers and producers; 
local and diverse food 

national magazine 
promoting the dialogue 
between social justice 
advocates, spiritual 
transformationalists 
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environmentalist 
community ... all the while 

strengthening the sustainability movement. 

production; environmental 
sustainability; protection of 
local agricultural lands and 
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fish habitat; widespread 
access to healthy food; and 
food-based community 
economic development and 
social cohesion.[6] In other 
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words, it works toward a 
community built upon food 
productio!} and distribu
tion, a permanent agricul
ture and a permanent 
culture. 

Email among group 
members keeps everyone 

connected, as do telephone calls and in 
person meetings. Talking and planning 
while doing brings theory to life. You are 
part of the project, just as you are part of 
the community. What we do has an impact 
that goes beyond our immediate vicinity. 

Our results to date have encouraged us. 
It validates our premise that perrnaculture 
is a grassroots-based cooperative approach 
to community economic development that 
can slow the downward spiral that 
Thunder Bay's economy is experiencing. 
Of course, there is still much work to do. 
As we write this we have just.recently 
completed Phase One. Phri<f-rwo is well 
on its way. There are over thirty people 
registered for Let's Talk Food, all the 
workshops are confirmed, speakers 
engaged, a local caterer hired, and we 
have an ample budget . If we don't spend 
all the money, we'll use it for the next 
event in the process. What that event may 
be, only the community can tell. 

Resources 
Canadian Association of Food Banks: 

hnp://www .cafb-acba.ca/ 
1. nstb.on .ca/documents.htm 
2, 3. www.canadiansocialresearch.net/ 

foodbkmrkhtm 
4. Article 25: (1) Everyone has the right 

to a standard of living adequate for t~e 
health !md well-being of himself and of his 
family, including food, clothing, housing 
and medical care and necessary social 
services, and the right to security in the 
event of unemployment, sickness, disabil
ity, widowhood, old age or other lack of 
livelihood in circumstances beyond his 
control. (2) Motherhood and childhood are 
entitled to special care and assistance. All 
children, whether born in or out of 
wedlock, shall enjoy the same social 
protection. Universal Declaration of 
Human Rights, 1948. 

5. Canada signed the Universal 
Declaration of Human Rights[ vi]. 

6. www .opha.on.ca/resourcesf 
charter.html t,,. 

Bob Ewing is a partner in Four Frogs 
Pennaculture Design. Heather Kerr isa 
master's degree student in the Social 
Work Program at Lakehead University. 
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Designing for Catastrophe-and Abundance 

Street Orchards for CommunUy Security 

Brad Lancaster 

MY VIEW OF public streets 
was radically changed when I 
heard ecovillage designer Max 

Lindegger tell a story of an insightful walk 
he took with his grandfather. "Look 
there," said his grandfather, pointing to 
condominiums bein g built on the once
forested slopes above his village in the 
Swiss Alps. ''That's where we grew and 
gathered food during the war. The forests 
were common land, a reserve of commu
nity resources. What commons remain? 
Where will we grow and gather our food 
in the next catastrophe?" 

I then looked at my Sonoran desert city 
of Tucson, Arizona and asked myself, 
"Where are my community's forests, our 
commons? Where would we get our food 
in times of need?" 

Ove r 450 native food plants grow wild 
in the intact areas of the Sonqran Des ert 
(1). The velvet mesquite tree is one of the 
keystone species producing a reliable crop 
of diabetes-deterring (1), naturally sweet 
protein- and carbohydrate-rich seeds and 
seedpods in both wet years and drought 
(2). Thus it used to be a staple of the 
indigenous people's diets. Yet the vast 
majority of these trees and the greater 
ecosys tem have been bulldozed within my 
city to be replaced with a hot and inhospi
table pavement of impermeable streets, 
parking lots and buildings or landscapes of 
exotic plant s dependent upon irrigation 
from dwindling water suppli es. The 
pavement drains mu ch of our scant 12 
inches of average annual rainfall out of the 
community through runoff and evapora
tion. Yet, this pavem ent is also the 
corridor through which most of our food 
arrives. According to the WorldWatch 
Institu te, the average American meal 
travels a ridiculous 1,500 to 2,500 miles 
from the farm to the table (3). If oil 
supplies fueling semi -trailers disappeared _ 
we'd be without food. If the power that 

fuels our well pumps went out, we'd be 
ou t of water. We are creating the condi
tions for catastrophe. 

But that can change by turning "wastes" 
into resources, and turning challenges into 
opportunity. The majority of publi c land
our commons-in the urban setting is our 
public streets and adjoining right-of-ways. 
All too often there is little or no vegetation 
there, let alone a fores t. But the resources 
(soil, local nursery and backyard grown 
native plants, rainwater runoff, and 
people) to grow a forest, or at least 
regionally appropriate orchards, are there. 

Once established, native food plants can 
survive on our natural rainfall patterns 
without irrigation. With harvested rainfall 
these plants can thrive. The vast majority 

of Tucson's s.tormwater runoff is currentl y 
diverted straight from roofs, driveways, 
patios, parking lots, and convex land
scapes to public streets that flood to 
resemble rivers; the runoff then exits via 
storm drains. If we recognize that runoff is 
an asset rather than a liability, before it 
runs down the drain we can harvest it to 
sustainably grow nativ e food fores ts on 
public rights-of-way along the neighbor
hood streets that act like ephemerally 
flowing riverbeds, and within public park s 
and on private property. 

That's a big part of the idea behind a 
collaborative effort in my homet ow n 
called Desert Harvesters 
(www.Des ertH arvesters.o rg), which 
strives to promot e, celebrate, and enhance 
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Treesp/anted in basins along the street near curb cuts allow the harvest and 0Pe1jlow 
of street runoff. Illustration by Joe Marshall, www.planetnameddesire.com, reprinted 
with pennission from Rainwater Harvesting for Dry lands. 
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local food production and security by 
planting indigenous, food-bearing shade 
trees in water harvesting earthworks, and 
shows folks how to harvest and process 
the bounty. Annual events include 
neighborhood tree plantings, milling 
events that grind mesquite seedpods 
harvested from neighborhood trees into 
delicious flour, and native/local food 
feasts. 

Planting community roots 
We encourage neighborhood activists to 

organize tree plantings in their communi
ties, emphasizing hardy, food-producing 
shade trees native to the Tucson Basin. 
We provide a list of the recommended 
trees, their description, and some of their 
uses on our website. These trees are the 
best for the area, since they have adapted 
over millennia to our local climate and 
soils, and coevolved with the native 
wildlife. 

Neighbors can purchase these trees in 5-
gallon sizes for just $5 each thanks to 
generous subsidies from Tucson Electric 
Power Company and the local program 
Trees for Tucson. A community tree
planting day is set for each neighborhood 
to distribute their trees, and it's kicked off 
with a free workshop on how to plant 
them in water-harvesting earthworks. 
Volunteer crews of neighborhood resi
dents then set out to plant trees along their 
streets, sidewalks, aod in private yards. 
Within hours of planting the neighborhood 
feels changed for the better: more neigh-

hors know each 
other. The trees 
show the care and 
commitment people 
have for their 
community, and 
water harvesting 
earthworks can be 
observed by all 
Within six years of 
planting the trees 
are full and beauti
ful, regularly 
blooming with 
seasonal color. 
Neighborhoods find 
that as native habitat 
grows back within 
the urban core, 
exotic pigeon 
populations start to 
be replaced by 
native bird life such 

The raised path meanderi11g through the native food trees and 
shrubs planted within mulched, sunken basins of the right-of 
way in front of Brad's home. It'.v nicer than a concrete sidewalk 
any day. 

as cardinals, 
flycatchers, cactus wrens, curve-billed 
thrashers, white-winged doves, gamble's 
quail, and gila woodpeckers. The 
community's sense of place becomes 
reconnected to the flora and fauna of the 
local ecosystem, which is becoming 
reestablished right outside their homes. 
Within eight to ten years of planting, the 
tree-shaded sections of the neighborhood 
are noticeably cooler than unplanted areas. 
This confirms what studies have shown -
shade trees growing along streets can cool 
the summer temperatures of urban 

neighborhoods 
by 10°F if the 
canopy shades 
enough of the 
hardscape.(4) 
This can 
greatly reduce 
a community's 
power con
sumption since 
less power is 
then needed to 
mechanically 
cool buildings. 
Plant a tree and 
you plant an air 
conditioner. 

food trees in the Tucson area include 
foothills palo verde (Cercidium 
microphyllum) and blue palo verde 
(Cercidiumjloridum), producing delicious 
flowers and barley-flavored seeds, and 
desert ironwood (Olneya tesota), with 
peanut-flav•ed seeds. Many native plants 
also have medicinal value and provide 
craft materials such as dyes, wood, glues, 
fiber, and more. Native food trees in other 
regions might include oak, pinyon pine, 
sugar maple, or date palm. 

A Very Extended Harvest 

Esperanza licks freshly ground mesquite flour as it is poured into 
a jar for storage. 

Additional 
indigenous 

Harvesting advice is given on our 
website, and hnrvesting workshops are 
given in areas of the community where the 
trees have been planted. The harvest 
extends well beyond the picking of fruit 
and seed. We also try to get folks to 
realize the value of harvesting the local 
resources that will support and enhance 
the trees, such as rainwater runoff and 
mulch. We encourage implementation of 
rainwater-harvesting cisterns to augment 
water harvesting earthworks with captured 
roof runoff. Enhanced water harvesting 
earthworks are placed along streets to use 
street runoff to passively irrigate the trees 
planted along the streets. This simulta
neously enhances local water resources 
while creating a beautiful, multi-purpose 
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greenfrastucture of flood-controlling 
landscapes. For more information on these 
strategies pl~se see my upcoming book, 
"Rainwater Harvesting for Drylands" 
( www .HarvestingRainwater.com). 

In addition to harvesting runoff, the 
basin-like earthworks passively harvest 
mulch in the form of leaf and fruit drop. 
The mulch increases the rate at which 
rainfall is absorbed into the soil, mini
mizes water loss to evaporation, and 
naturally fertilizes the soil. Rathe r than 
strip-mining nutrients from the trees and 
soil by raking away fallen leaves and fruit 
drop , we encourage folks to let this 
organic matter collect within the basins 
around the trees to naturally decompose 
and cycle back into the vegetation and 
soil. Pruning s are cut up into 4-inch-long 
sections and laid beneath the trees from 
which they were cut. Harvest your leaf 
drop and prunings, and the nutrient loop 
becomes regenerative. Trees grow taller 
and stronger. 

Milling Mesquite 
We live in a society that is often short 

on time and in search of convenience. 
Traditional means of grinding mesquite 
pods and processing other wild foods 
often demand more time than busy folks 
are willing to give up. So we sought to 
speed up the process and make it fun. 
Thanks to a $4,900 PRO Neighborhoods 

grant (www.proneighborhoods.org) we 
were able to purchase a farm-scale 
hammeanill and mount it to a trailer to 
make it mobile.'We take the mill to various 
public milling events around the community 
to which folks can bring their harvested 
mesquite pods. The hammerrnill can grind 
ten gallons of whole mesquite pods into 
two gallons of finely textured, naturally 
swee t flour in just ten minutes. Tradition
ally this would've taken hours or days. 

The milling events are typically held in 
conjunction with local fanners' mark ets or 
mesquite pancake feast s to enhance the 
diversity of available foods and to ex.pose 
folks to the wonderful flavors and poten
tial abundance of locally grown foods. The 
events are organized in October at 
comm unity gardens, the commu nity food 
bank, and community centers to corre
spond with the late summer garden harvest 
and the end of the mesquite pod harve st. 
Mesquite pancakes served with prickly 

• pear and saguaro syrups or backyard 
honey "plant the seeds" of the native 
foods' delicious tastes and potential within 
the minds and palates of the hungry 
public. Sale of, and feasting on, local 
garden produce like com, squash, toma
toes, and tepary beans, and cultural foods 
like tamales, sweet potato pie, and pickled 
cholla buds are encouraged. Local 
musicians play as folks eat, and the 
hammerrnill is fired up to grind the 

mesquit e pods 
brought by 
community 
members who 
harvested over 
the summer. 
Flour goes 
home with the 
harvesters, 
and in their 
kitchens 
becomes 
mesquite 
breads, 
cookies, and 
sauces. 

Neighborhood Girl Scouts planting a mesguit e tree in the right of way in 
front of Brad's home in 1996. In this first annual neighborhood tree 
planting, 280 trees were distributed and plant ed in the neighborhood. 
Since then ove r 1,000 trees have bee11 planted in the neighborhood. 

By planting, 
harvesting, 
and sharing 
the produce of 
the native 
ecosystem and 

backyard gardens these foods become 
· sustainab le part s of our daily experience, 
community and cultural identity, and food 
security. Many of these plants, particularly 
the natives, do not need imported re
sources to grow. By incorpo rating such 
strategies as water harvesting, passive 
mulching, and strategic planting (such as 
along streets or on the east and west sicies 
of buildings) local resources are enhanc ed, 
wildlife can prosper, neighborhoods are 
beautified, and communities are made 
more livable. By sharing and celebrating 
community efforts and resources, knowl
edge is spread, the value and appreciation 
of local {esources grows, and community 
ties and m vestment build. All of this is an 
integrated means of designing to thwart 
catastrophe, while enhancing our lives 
now. And the benefits steadily grow both 
with the trees, the relationships we have 
initiated with our neighbor s, and a deep er 
coar,iection to place and the resources that 
sustain it. 
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The Rise of GLOBALIZATION 
Shirley-Anne Hardy 

T HE ARTICLE, "Fermented 
Stimulants and the Rise of 
Globalization" (PCA #51), 

contains much of interest, I would like to 
fill a gap in its description of how global
ization arose. The article states that "sugar 
and its associated fermented stimulant 
commodities ... gave birth to coloni,J. rule 
on a global scale", but in the following 
paragraph admits that "if the people who 
work the fields had any measure of control 
over the land they worked, they would be 
growing food to eat, not luxury stimulants 
for (others]." That is, at the base of the 
whole ugly edifice of globalization lie the 
strictures placed upon the mass of people 
in their relationship to the land: they may 
work it, but only at the behest, and the 
direction, of the landed overlord (literally, 
the "Superior," as our legal terminology 
here in Scotland puts it!) 

Therefore, in the writer's next para
graph, where he states that today "the 
primary mode of domination has shifted to 
subtler instruments of global capital, such 
as the International Monetary Fund, the 
World Bank," I must place a question 
mark by the word "primary." It may 
appear so, but in reality, not one whit has 
it shifted. Domination's foundation is, and 
forever remains, the original dispossession 
of the people from their land. We are so 
used to turning a blind eye upon this 
foundational scenario, so trained not to 
notice it, that we just do not see it any 
more. This does not alter the fact. For it is 
upon this foundation that the whole gamut 
of these "subtler instruments of global 
capital" took-and take-their ascent. 

The historical process is clearly traced 
for us by the early 20th-century American, 
Gustavus Myers, in a fascinating volume 
entitled History of the Great American 
Fortunes (The Modem Library, 1907, 
republished 1936.) Although he was a 
contemporary of Henry George, it seems 
that Myers was innocent of any knowl
edge of his fellow-countryman's work, 
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and knew nothing of the Law of Rent. He 
simply records what be saw unfolding 
before his eyes, as these American 
fortunes built themselves up from their 
first foundations-the incomparable 
fortune-building foundation of the 
monopolizing of land! His book needs 
digging out from libraries again, since it 
shows us so exactly whence arose these 
industrial giants, whose masked faces it is 
we find greeting us once more in the global 
commerce and banking scenarios of today. 

Forced labor 
Underpinning this whole global busi

ness there is, naturally, a distinctive 
political philosophy. Let us examine this 
as we get it straight from the horse's 
mouth: the evidence given before the 
Native Labour Commission, Kenya (under 
British rule), 1912-13. "Settler after settler 
came before the Commission and de
manded in the most precise tenns that the 
natives should be forced out of 'Reserves' 
to work for wages, by clearing their land 
so that they should have less than they 
could live on. Lord Delamere, himself 
owner of 150,000 acres, said: 'If this 
policy is to be continued that every native 
is to be a landholder of a sufficient area on 
which to establish himself, then the 
question of obtaining a satisfactory labour 
supply will never by settled'." (From "A 
Lesson from History", by W.R. Lester, 
Progress, Australia, July 1992.) Those 
who desire a "satisfactory labour supply" 
are, of course, those who possess big 
reserves of l~d and capital with which to 
employ it, on their terms. 

Let us not be naive enough to believe 
that this political philosophy was born of 
colonialism. Good heavens, no! Britain 
was simply transferring to her colonies 
that practical political philosophy by 
which she (her ruling elite that is) had 
already successfully dispossessed her own 
people of their land well before, through 
such measures as the enclosure of the 

commons and the more recent Highland 
Clearances. Even that arch-enemy of 
capitalism, Karl Marx, ultimately came to 
see that "the•root of all capitalist exploita
tion is the expropriation of the peasant 
from the soil" (though this later conclu
sion of his is naturally not to be found in 
the generally circulating editions of Das 
Kapital) Here is how another brilliant 
20th-century American writer, A.J. Nock, 
sums it up: "Expropriation must precede 
exploitation. There is no other way to 
make the political means effective." (From 
Our Enemy the State, a slim but terrific 
volume, and just another that needs 

~escuing from a long oblivion.) 
No other way! What other way, indeed, 

could there be? For although crude 
shackle slavery was outlawed in America 
in the late 19th century, just as in Russia 
there was a much trumpeted freeing of the 
serfs, there was nought for either these ex
slaves or ex-serfs to do, since they were 
landless, but virtually to sell themselves 
back to their former masters for a job at 
any price. And just to increase their woes, 
these former masters now wielded major 
power over capital as well as land. The 
following illuminating passage is from 
Gustavus Myers: 'Toe inevitable rule ... has 
been to utilize the SUiplus revenues in the 
form of rents [i.e., what was not required 
to allow these landowners to live in 
idleness and luxury] "in investments in a 
great number and variety of corporations. 
Thus ... [they] finally became not only great 
landlords, but sharers in the centralized 
ownership of the country's transportation 
systems and industries." Note the word 
"centralized." What, then, are the global 
reaches of industry, commerce and 
banking today, but merely the inevitable 
and logical extension of these same avidly 
centralizing, land-robbery-based powers? 

The forces of globalization will never be 
defeated until we cease our fixation with 
what appear to us as the World Bank, 
transnational corporations, and so on, ·and 



recognize these 21st-century disguises for 
what they are: simply the more sophisti
cated mask s of that same savage force of 
land-grabbing and dispossession which 
has been operating on this planet for 
centuries, and for centuries making the 
children of Gaia its slaves. It is time we 
ended our fascination with what are 
merely the outward trappings of the one 
unchanging, all-underlying power; ti.me 
that we discerned the essential nature of 
these cunning overlo~ds who are now 
operating a global economy. For then only 
will their power be dismantled, when its 
false basis is understood. 

The Roots of Power 
Even Leopold Kohr, in his otherwise 

splendid Breakdown of Nations, does not 
see where it all springs from, as he 
ponders Hitler's rise to power. It is left to 
the Austrian Bruno Heilig, a leading 
journalist of his time, to tell us. Heilig, as 
foreign editor and correspondent of 
newspapers in Austria, Germany, Hungary 
and the Blakans, saw and recorded Hitler's 
drive to the top, and subsequently survived 
Dachau and Buchenwald to write his grim 
account, Men Crucified . 

Heilig wrote, ''The Nazi regime is not 
Hitler's, the man's, achievement. Nazidom 
has grown organically out of a rotten 
democracy, and the rottenness of that 
democracy is the natural consequence of 
unequal economic conditions; and unequal 
economic conditions obtain all over the 
world owing to the instituted private 

appropriation of the rent of land. There
fore every country is potentially a Fascist 
country ... The private appropriation of the 
rent of land is the deadly enemy of 
mankind." (from Why the Gennan 
Republic Fell) 

Do we see Fascism on the rise again to
day? Then let us note. We have been warned. 

Later in the article about the sugar 
economy, (from which I leamel:I so much 
of interest), is the statement: "Resistance 
takes place on many planes ... .The cumula
tive choices we make about food have 
profound implications." While giving that 
statement its full due, and honoring the 
writer's clearly remarkable journey in . 
restoring his health through fermented 
foods, it must be said that, to the dispos 
sessed of Scotland, this ground for 
resistance would appear too restrictive by 
far. We want our land back! (And perhaps, 
in view of Heilig' s warning, this is just as 
well.) As our own forebears taught us (as 
did Heilig and Henry George), this mearis 
doing away with that "deadly enemy of 
mankind ... the private appropriation of the 
rent of land." For it is from this , the false 
privatization of the land rents, allowing in 
tum their phony capitalization, that power 
over land first originates, with all the 
subsequent phony global empires con
structed upon that original, phony basis. 

We need a general awakening to the 
absurdity of today's scene, this scene 
wherein a limited clique of human beings 
buy and sell to one another outright, once
for-all titles to the earth, this earth which 

none of us made, and which is a mystery 
beyond the knowing of any of us. How 
can any one of us possibly have a title to 
the earth above that of the poorest peon 
surviving in the Third World shanty town, 
or the most wretched slaver-in-the-fields 
for some pretended overlord? 

Such grabbers of a dismembered Gaia 
we have for too long deified, through Jaws 
of land tenure which set them above moral 
law. Now, amid st today ' s planetary 
destruction, we can no longer afford not to 
recognize the infantile state of our 
development which such laws reflect. Nor 
can we continue to "pass by on the other 
side" our desecrated Mother . 

We may protest for all we are worth 
about the commoditizing of the Earth and 
its resources, but until we achieve the 
quantum mental leap that will bring us Lo 
examining and questioning the foundation 
of today's titles to land. we must remain 
ours elves-permaculturists though we he, 
and for all our permaculture achieve
ments-partakers in that on-going, 
relentless destruction of Gaia which 
continues throughout every moment of 
every day. A 

Shirley-Amie Hardy was bom in Afr ica 
of Scottish parent s and received m1 honor.,· 
degree in Russian in 1968. She is the 
author of Birthright in Land (by Willi:nh 
Ogilvie) and the State of Scotland Toduy , 
published 1999. Her Essay, "Where 
Stands Pemwc11lture'! Where Stand Wt' 
All?" appeared in PCA #./.9. 
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(Design, Cont'd from page 2) share with 
our neighbor Johnny, who has lived next 
door for 55 years. One day. on opposite 
sides of the fence, Johnny and I were 
gathering a small fraction of the branch
bending loads of plums when he called 
out, "Do you like figs?" I said I did, and 
soon a tub of black mission figs wobbled 
over the fence toward me. 

We kept returning the basin to Johnny, 
but it found its way back almost immedi
ately, full of figs. "You weren't here in 
time for the apricots I've got," Johnny told 
us, "But next year you' JI get your fill of 
them." 

As the buckets of plums began to fill up 
the yard, I tried to unload some on 
Theressa across the street. "Oh, no," she 
said, "I've got my own tree. But when the 
Granny Smith's come on, you'd better 
help me with them. And next year's 
peaches will knock you out." 

When I met our neighbor Will, he 
begged me to take some of the pears that 
were plopping onto his yard. The Ameri
can chestnuts up the street are bearing 
heavily, although the Asian community is 
all over them each morning before I wake 
up. I've cracked a few of the local 
walnuts, and they're pretty good. And 
yesterday [ discovered a nearby strawberry 
tree dotted with creamy mild fruit. 

This informal assessment of local 
resources has revised my mental land~cape 
design. I don't need to grow all my 
favorite trees, only the ones that my 
neighbors lack (I'm thinking Asian pears, 
persimmons, and some early and storage 
apples}. My neighbor's yards are my 
Zones Two and Three. Plus, Stacey and 
Troy on the next block have persuaded the 
owner of a vacant lot to let eight families 
create a community garden on the site. A 
local tree service will soon be dumping 
chips there for sheet mulch, and next year 
we'll be awash in food. 

The Big Rural Footprint 
I had always assumed that cities would 

be the worst place to be in bad times. I'm 
revising my opinion. Granted, Portland is 
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an exceptional city. (Shhhh! Don't tell 
anyone!) But I can't help comparing this 
neighborhood to our old one. There, we 
were twelve families on two miles of road, 
driveways hundreds of feet long, all 
served by long runs of phone and electric 
wire, individual septic systems and wells, 
each commuting long distances. And with 
political and social views so divergent that 
feuds, gossip, and awkward conversations 
about safe topics were the norm. 

In the city, an equal group of twelve 
families use 10% of the road, wire, and 
pipe needed in my old neighborhood. 
Many neighbors bus or bike to work, or at 
worst, drive single-digit mileages. And our 
social and political views are close enough 
that I am fairly confident we can work in 
mutual support if times get tough. 

This is not the place to go deeply into 
the question of whether cities are more 
sustainable than contemporary American 
country life, but at each point where I 
delve into the issues, I find suggestions 
that urbanites have a smaller ecological 
footprint per capita. 

Over the last two decades, millions of 
people have moved out of cities. Many of 
them are people of modest means, driven 
out by the high costs of urban life. 
Unfortunately, they have brought their city 
ways with them. Our neighbors in the 
country all clearcut their land and planted 
acres of grass. Many built enonnous 
houses, since low interest rates made more 
square footage affordable. Some put up 
glaring streetlights in their front yards. 
They bought boats, ATVs, RVs, and other 
gas-guzzling toys. Unlike earlier self
reliant country folk, these are simply city 
people <i.,ith really big yards. And there are 
millions of them. 

Sociologists Jane Jacobs and Lewis 
Mumford have each noted that during the 
Depression and other hard times, urban 
residents have generally fared better than 
ruralites. The causes mainly boil down to 
market forces and simple physics. Since 
most of the population lives in or near 
cities, when goods are scarce the greater 
demand, density, and economic power in 

the cities directs resources to them. 
Shipping hubS'are mostly in cities, so trucks 
are emptied before they get out of town. 

fn the Depression, farmers initially had 
the advantage of being able to feed 
themselves. But they soon ran out of other 
supplies: coal to run forges to fix machin
ery, fertilizer, medicine, clothing, and 
almost every other non-food item. Without 
those, they couldn't grow food. Farmers 
who could still do bw;iness with cities 
survived. Those too remote or obstinate 
blew away with the Kansas dust. 

Survival Skills 
Today the situation for farmers has 

worsened. Few farmers grow their own 
food. Agribusiness has made them utterly 
dependent on chemicals and other 
shipped-in products. The main lack of 
cities compared to farms is food-growing, 
but farms lack nearly everything else
and most of that comes from cities. Setting 
aside for the moment the a!l-important 
issue of social and political cohesion, for 
cities to survive a peak-oil crash, the 
critical nece~sity is for them to learn to 
grow food. For country people to survive, 
inhabitants will need to provide nearly 
every single other essential good for 
themselves. And since many country .. 
people are simply transplanted urbanites 
lacking gardening or other land skills, but 
having the isolation that makes social 
cohesion unnecessary to learn (for now), 
their survival is even more doubtful. If 
catastrophe comes, the cities may be 
unpleasant, but I fear the countryside may 
be far worse off. 

One important tenet of permaculture is 
to design for disaster. While giving a talk 
on the wildfue that destroyed his cabin at 
the Lama Foundation (see page 14 of this 
issue), Santa Fe designer Ben Haggard was 
asked what his biggest lesson was. "Plan for 
disaster," he said. "Whatever is the likely 
catastrophe at your site, count on it happen
ing. Because sooner or later, it will." 

A technique displayed in good design 
that also happens to be a way to deter 
disaster is to meet de~tructive forces with 



mechanisms or attitudes that transform 
them into productive, or at worst, harmless 
energies. When this machinery of transfor
mation is missing, even seemingly mild 
events wreak havoc. A gentle rain falling 
on bare ground will quickly sluice away 
topsoil mid wash downhill in gullies. If 
instead plants carpet that same patch of 
earth, the rain becomes not an erosive 
force, but life-giving moisture whose 
energy is damped and welcomed by the 
vegetation. Instead of gullying, the water 
is held by the plants, stored over a longer 
time for them and for the animals that feed 
on or live among the vegetation. This is 
one of nature's secrets: knowing how to 
create structures and system.~ that convert 
gales to refreshing breezes, change baking 
sun into sugars and living tissue. 

What nature doesn't do, and humans 
attempt so often, is to treat large forces as 
enemies to be vanquished and destroyed. 
This summer, as hurricanes repeatedly 
battered the Caribbean, ridiculous propos
als appeared in letters-to-the-editor 
columns: Let's build giant fans on the 
Florida co,L~t to blow away the storm;. 
Pour oil over the Atlantic to smooth out 
the waves. And (inevitably), why can't 
we toss a few nukes into those pesky 
hurricanes? (Whether it's replacing the 
Panama canal or toppling Saddam, 
someone always seems to propose 
atomic bombs.) 

Sector Acceptance 
The conceptual tool offered by 

pcrmaculture in these cases is to view 
lmge forces as sector energies: influences 
from off the site that are beyond the 
control of the designer. We deal with 
sector energies by designing systems or 
placing clements to deflect, absorb, or 
harvest these forces, or allow them to pass 
unhindered. This is nature's way as well, 
and how she does it offers, as usual, some 
profound lessons. 

As ecosystems mature, biomass and 
complexity increase. Ecologist Ramon 
Margalef, in his landmark 1963 paper, 
"On Certain Unifying Principles in 
Ecology"' (American Naturalist 97:357-
374), suggests we think of biomass as "a 
keeper of organization, something that is 
proportional to the influence that an actual 
ecosystem can exert on future events." In 

other words, we 
can think of 
biomass, com
plexity, and the 
other indicators of 
maturity as 
measures not only 
of the resilience 
of a system, but 
as a form of 
wisdom. That's 
because as 
ecosystems 
mature, the 
aftermath of 
environmental 
tumult such as 
storm or drought 
depends more on 

A Tuc.wn street becomes a river after rwwff from a rainstonn 
has flooded it. 

the richness of the ecosystem than on the 
nature of the disturbance. A drought that 
withers a weedlot doesn't fw;e an old
growth forest-the forest has learned what 
to do with drought. It has grown struc
tures, cycles, and patterns that convert 
nearly any outside influence into more 
forest, and that protect key cycles during 
bad times. It has become wise. 

Nature uses two principal tools to 
achieve this protection from catastrophe. 
The first is diversity in space-in size, 
shape, physical pattern, and composition. 
If all the pieces of a system arc at the same 
physical scale-all the same size, or the 
same genetic makeup, for example-a 
disturbance occurring at that scale will 
wipe out the whole system. Diversity in 
scale brings protection. Wh~1 a hurricane 
hits a trailer park, the trailers blow away, 
but the bacteria, mice, and other elements 
of very different size escape damage. A 
plague of cats, on the other hand, strikes at 
the scale of the mice, leaving the trailers 
and bacteria unscathed. Mature ecosys
tems have enough diversity in space that 
any catastrophe may knock out the pieces 
living at that particular scale but will 
almost never destroy the whole landscape. 

The second protective tool of mature 
ecosystems is diversity in time-in rate, 
frequency, and schedule. Understory 
shrubs often leaf out earlier in spring than 
canopy trees, which lets the shrubs grab 
enough light to build plenty of leaves. 
Then when the trees grow leaves, the 
shrubs have the photosynthetic area to 

gather ample light in the dappled shade. 
Another classic example of diversity in 
time is the hatching cycle of locusts. 
Timed to emerge at intervals of prime 
numbers such as 13 and 17, they frustrate 
the predators whose more regular breeding 
period requires their food to arrive more 
predictably. 

Pennaculture designers use similar 
approaches to design for disaster. Instead 
of using concrete embankments and other 
brute-force tactics to resist flood, we 
place, as Bruce Blair has (see page 19), 
fences that can lie down, reed-like as 
rushing waters advance and then can be 
easily set up afterward. Rather than 
gouging enormous barren firebreaks into 
their hiUside, Lama Foundation (pages 12, 
l3) stacks roads, swales, and plantings 
together in a multiply functioning fire
break. When monsoon downpours arrive 
in Tucson, instead of standing by as 
flooding street runoff pours down sewers, 
Brad Lancaster (page 41) harvests the 
water with cleverly ·placed curb cuts that 
lead to mulched food-tree basins. 

By observing nature's wisdom, 
permaculturists follow nature's lead and 
use patterning, succession, edge, and 
cyclic opportunities to convert large pulses 
of energy into smooth generators of 
structure, harvest, and nutrient flow. This 
issue of Pemwculture Activist inquires 
into the nature of some of these "large 
pulses" and shows how they can teach us 
to use their energy, aikido-like, to benefit 
ourselves and tbe larger ecosystem. ti 
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Another Look at Invasion Biology 
David Holmgren 

For nearly thirty years (all of my adult 
life), I have watched the increasingly 
negative view of naturalized plant and 
animal species take over environmental 
discourse, policy and action. Some of that 
negative view has been focused on the 
pennaculture concept and its practitioners 
for eclectic use of hardy plant species. As 
early as 1978 a few indigenous revegeta
tion activists were publicly criticizing 
permaculture as a serious threat to the 
natural environment. At the time I found 
this situation reminiscent of sectarian 
splits between the various communist 
groups of my parents' era and refused to 
entertain the silly idea that pennaculture 
was inimical to indigenous biodiversity 
conservation. 

Over the next two decades the influence 
of the permaculture concept and move
ment has grown to extent that it is defined 
in the Macquarie dictionary and has 
spread to over 100 countries. However, 
over the same time, the status of indig
enous revegetation and the concurrent war 
on so-called "environmental weeds" has 
gone from fringe idea to environmental 
orthodoxy and government policy. 

In the last decade I have been reluc
tantly drawn into an (inevitably negative) 
critique of this orthodoxy and the science 
which lies behind it. In the process I have 
continued to research and study the 
evidence for the more positive view of 
naturalized plants and animals as a 
foundation for co-evolved systems able to 
provide both ecosystem services and 
renewable resources in a low energy 
future. 

Inevitably the discussion and response 
to my recent book Pennaculture: Prin
ciples and Parhways Beyond 
Sustainability has found me increasingly 
embroiled in this debate partly because of 
the apparent scarcity of cogent ecological 
critiques of this orthodoxy outside the 
permaculture movement. So it was with 
some excitement that I received a review 
copy of Invasion Biology: Critique of A 
Pseudoscience by David Theodoropoulos. 
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Theodoropoulos attempts a very large 
project in this book. He reviews a great 
number of scientific papers from the 
rapidly growing field of invasion biology, 
provides a psycho-social analysis of the 
rise of nativist ideology in recent decades 
and lays out an alternative framework for 
global biodiversity conservation within a 
broad environmental sustainability 
agenda. The author puts a very strong case 
that Invasion biology is a pseudoscience 
and that nativist ideology is a danger to 
environmental thinking and society at 
large as well as a direct threat to 
biodiversity conservation. 

The evidence provided of beneficial 
effects of naturalized plants and animals is 
drawn from the author's own observations 
and a significant number of peer reviewed 

"a few indigenous 
revegetation activists 

were publicly criticizing 
permaculture as a 

serious threat to the 
natural environment" 

scientific papers supporting his case. 
However he makes even greater reference 
to scientific papers and reports, which 
draw conclusions of great and varied h~ 
from human spread of plants animals and 
microorganisms. In other words, 
Theodoropoulos uses evidence from the 
Invasive biology literature to support his 
own conclusions. 

In my more limited reading of both 
scientific papers and more popular 
presentations of the nativist ideology I 
have been struck by how much of the 
evidence that is typically used to describe 
ecological harm can in fact be equally 
interpreted to indicate ecological benefits. 
For example after reading Tim Law's 
polemical attacks on naturalizing exotic 
species in Austr_alia (Feral Future) and the 
movement of Australian species beyond 

their pre-European ranges (The New 
Nature), my reaction was that Tim Low 
had collected together a wonderful and 
diverse range of examples to support the 
ecosynthesis hypothesis, for which I was 
very grateful even though I rejected most 
of his conclusions. · 

While Theodoropoulos's discussion and 
references are naturally focused on plants 
(his prime area of expertise and interest) 
he does consider many important cases of 
naturalized animals, micro-organisms and 
marine life forms. Similarly the American 
focus is complemented by many examples 
from across the globe including Australia. 

I would have loved to hear more about 
some of the examples of ecosynthesis, 
which Theodoropoulo:, identifies (al
though he doesn't use that term). He does 
enlarge somewhat with a few case studies 
such as the ecological role and reaction to 
Eucalyptus (presumably E. globul11s) in 
California. It is interesting that the prime 
evidence cited for the role of eucalypts in 
supporting colonies of the apparently 
iconic Monarch butterfly comes, not from 
some eucalypt enthusiast, but a Monarch 
enthusiast (1997. Marriott, D. Where to 
see the monarchs in California. Monarch 
News p 6-9). Similarly, as Tim Low 
acknowledges in The New Nature, all the 
bird watchers know that sewerage effluent 
treatment ponds in Australia are some of 
the best places to see rare and diverse 
water bird populations including threat
ened migratory species . 

Theodoropoulos's discussion of the 
demonization and widespread destruction 
of Eucalyptus stands after the disastrous 
Californian fues of 1991 reminded me of 
similar attitudes to pines (from California) 
in Australia. However his argument that 
eucalypts may have helped rather than 
hindered in the bush fires is not all that 
convincing (at least for Australian bushfire 
aware readers) because, in our experience, 
oaks including Californian species are 
reasonable fire retardants while eucalypts 
in general (and E. globulus in particular) 
are among the most combustible of trees 



in both indigenous and naturalised stands. 
I have previously heard the argument that 
fire-prone litte~ accumulation under stands 
of E. globulus in California is much 
greater than in Australia because of a lack 
of soil microorganisms adapted to 
breaking down toxic Eucalyptus oil and 
phenois. This led me to speculate that a 
more complete eucalyptus symbiotic 
micro ecology would solve this problem 
and assist a wider range of native under
story species to thrive. The author's 
observations and cited references suggest 
(to me) that maybe the beneficial soil 
microbes native or exotic are already 
doing the job. The evidence that under
story cover and abundance was correlated 
with moisture availability not tree density 
accords with our own refutation of the 
commonly stated view that nothing grows 
under pine trees in Australia. 

This and other case studies in the book 
provide an insight into the huge field of 
ecological research waiting to be done on 
the symbiotic and beneficial interactions 
between indigenous and naturalized 
species. While I would have liked more 
case study information, the author would 
no doubt have been criticized for being 
selective in his choice of evidence if he 
had focused on case studies about which 
there was detailed research and evidence. 

In part two of the book, the author 
shows how the demonizing of naturalized 
plants and animals has striking similarities 
to the methods used by racist, xenophobic 
and fascist groups to demonize other 
people. Further he refers to historical 
evidence that cleansing the homeland of 
"weedscapes" of mixtures of colonizing 
indigenous and exotic plants and ani
mals-that represent new ecosystems that 
will establish self replicating dynamic 
stability over remarkably short periods of 
time foreign plants-was an element of 
the Nazi domestic propaganda and 
program. While I and many others who 
dare to point out the benefits of natural
ized plants and animals have certainly felt 
the wrath of believers of the nativist 
orthodoxy, I remain_ cautious about 
Theodoropoulos's claim that recognized 
sociological methods prove that nativism 
is part of the same pathology as these 
more universally condemned ideologies. 
Cautious perhaps because I know nothing 

of this field of study and am somewhat 
skeptical that any taxonomy can be used to 
classify psycho-social phenomena with 
much certainty. But I certainly support his 
suggestion that sociologists and psycholo
gists (without strong emotional connection 
to either perspective) should study the 
Invasion biology literature and the 
behavior of its followers. To indulge in a 
biological metaphor, maybe we can hope 
that nativism is a sign of how xenophobia 
is being transformed into less pernicious 
forms prior to its final extinction from the 
human psyche rather the beginning of a 
new virulent strain. 

Theodoropoulos notes the fact that 
nativist ideology has its strongest hold in 
the US, Ausb:alia, New Zealand and South 
Africa, all countries where there is huge 
guilt in the dominant white culture about 
dispossession of indigenous peoples. 

I remain doubtful that Theodoropoulos 
successfully proves invasion biology is a 
psuodoscience, simply because I can see 
how the same methods can be and are 
frequently used to discredit many ideas 
outside of the scientific mainstream which 
may nevertheless contain some value and 
truth. However I think it is clear that if 
scientists outside of Invasion biology were 
to look closely at the literature they may 
be shocked by the lack of scientific rigor 
and definitions, circular reasoning and 
emotion laden conclusions. 
Theodoropoulos's strong polemical style 
is reasonable in a book of this nature but at 
times it·does tend to undermine his 
criticism of inappropriate emotional 
language in the Invasion biology literature. 

Although the author acknowledges the 
very serious impact of nativism on the 
development of sustainable resources to 
provide for human needs, his prime focus 
and passion is global biodiversity conser
vation for its own sake. Theodoropoulos 
points out how land management informed 
by Invasion biology is now destroying 
threatened and endangered species which 
naturalise outside their original range. In 
this way Invasion biology has become a 
real threat to biodiversity conservation. 

But Theodoropoulos goes beyond 
pointing out the contradictions to suggest . 
an alternative framework for biodiversity 
conservation in the third part of the book. 
He gives evidence that spreading plants 

and, to some extent animals, are actually 
ways to conserve global biodiversity in a 
world of climate change and other human 
impacts. I believe the case Theodoro
poulos presents is interesting and has at 
least as much validly as the orthodox 
notion that we corral indigenous species in 
their original habitat. However, the fact 
that the framework is almost an exact 
mirror opposite of the orthodox approach 
to conservation feels a little too simple. 
This alternative framework is the least 
well supported part of the book but this 
may reflect that Invasion Biology: 
Critique of A Pseudoscience is really three 
books in one, a huge effort to fill the 
vacuum of cogent ecological arguments in 
favour of human caused spread of plants 
and animals. 

For many years I have felt the need to 
articulate a strong positive view of 
naturalized plants and animals to counter 
the extremes of nativism. Without an 
articulation of this case, a real debate 
about the best biodiversity conservation 
strategies is not possible. Theodoropoulos 
has done a great service to the conserva
tion debate by providing a counter case lo 
challenge the manifold errors being 
perpetrated on environmental thinking and 
action by Invasion biology. Any short
comings of this book probably reflect the 
author's understanding of the urgent need 
for a real debate. In a rapiqly changing 
world all ideas are works in progress, in 
need of constant review, addition and 
update. 

It will be interesting to see over the next 
few years, if as a result of this book, there 
is an increase in the trickle of research 
papers published in peer reviewed journals 
of ecology and conservation biology 
which do reflect a more positive view of 
naturalized plants and animals. It will be 
even more interesting if this triggers a full 
blown debate leading to a paradigm 
shift or if the orthodoxy of Invasion 
biology prevails without much more 
than murmurings in the official s.cien
tific ranks. 

In my own discussion and teaching 
about this subject I have already been 
recommending this book as essential 
reading for anyone seriously interested in 
biodiversity conservation as an integral 
part of the permaculture agenda. /'1 
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REVIEWS 
In the Footsteps of the Fanner 
Review by Peter Bane 

PATRICK WIDTEFIELD 
The Earth Care Manual: 
A Pen11aculture Handbook for Britain 
and Other Temperate Countries 
Pennanent Publications. E. Meon, 
Hampshire, UK. 2004. 
480 pp. hardcover. 206 b/w photos, 

43 color photos. $65. 

The Earth Care Manual represents a 
significant addition to the still-small body of 
permaculture literature. It is the first compre
hensive treatment of ecosystems, human 
settlements, and methods of design since 
Mollison's Permaculh1re: A Designers' 
Manual appeared in 1988. 

All writing about permaculture takes on the 
coloration of it~ author's experience in 
landscape and these seminal works are no 
exception. Announcing a world-wide landcare 
revolution, Mollison's work stamped 
permaculture indelibly with a drought
dominated, subtropical coloration, broadened 
to be sure by his own Tasmanian origins and 
globetrotting adventures of the 1980s. Those of 
us who live in humid regions with a distinct 
cold season have long felt the challenge of 
adapting the dramatic and powerful strategies 
of perrnaculture design to our uniquely 
different climates. Patrick Whitefield has now 
<lone just that for Britain, Europe, and 
comparable northern countries. This thorough 
and beautifully designed book is the fruit of his 
many long years of work as a teacher and 
designer, brought into being with the skillful 
editing and elegant design and layout of Maddy 
and Tim Har\:ind. As the product of a coopera
tion between pennaculture author and 
perma~ulture publishers, both a generation 
younger and half a world away from the move
ment's origin~ down under, Earth Care Manual 
signals a profound achievement in the ripening 
of the global pennaculture movement, one which 
many of us will find cill.lse to celebrate. 

Whitefield is an indigenous Briton (as 
distinct from the more imperial sort) who 
trained in agriculture, and his knowledge of the 
isles is at once broad and deep. This book 
reflects both those strengths and some of the 
constraints that might be imagined to accom
pany them. Raised in the post-WWII genera
tion that saw Britain tum away from empire 
and which sought its own return to nature and 
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the land, the author, whose ethical sensibilities 
are prominent herein (though never dogmatic), 
finds ecological virtue in eschewing plane 
travel even as he documents the diminished 
biodiversity of his native country that resulted 
from an agricultural push to replace the lost 
i:olonial tenitories. 

Well-suited to the spirit of the author's 
world, permaculture is a design system 
embodying a global perspective, brought to 
bear on inevitably and variably local environ
ments. Earth Care Manual looks at the 
landscape of Britain through this lens. The 
book will obviously be of most acute value to 
readers in the home country. Europeans from 
the Channel to the Vistula and the Baltic to the 
Alps will recognize familiar environments and 
parallel, if somewhat varied forms of settle
ment. North Americans and students of 
permaculture everywhere can draw insight and 
inspiration from the thoughtful and practical 
explication of fundamental problems that 
marks the text throughout. Though the 
examples, case studies, and illustrations given 
are predominantly British, and some references 
to locales may be obscure to non-British 
readers, the book's chief value lies in its 
comprehensive and focused assembly of key 
information about human relations to the land. 

While there is always more to know, and 
you may be sure Whitefield has a depth of 
knowledge far beyond what is written here, he 
has made a careful selection of information 
and, drawing on his many years of teaching 
experience, presents it in highly accessible and 
pragmatic terms. The tone is soft-spoken and 
the author's style understated, leaving the 
matei1at to speak for itself. lbis serves the 

• 

reader well because there is a tremendous 
wealth of material between the covers; one 
might easily grow weary of a more dramatic 
voice. Careful attention to page layout (the 
illustrations seem invariably to be in the right 
place), and generous use of subheads permit 
the casual reader to dip in and out of the book 
on whim and still find coherence. 

Whitefield announces at the outset certain 
limitations in his thesis. Forswearing experti$e 
in economics he wisely refers his readers to the 
works of Richard Douthwaite. Other limita
tions may be adduced by comparison. There is 

no attempt to treat pattern systematically, 
though practical application of pattern 
understanding suffuses the book. Yet other 
limits arise from cultural differences. Plant 
nomenclature is by common British usage in 
the body of the text, with Latin equivalents 
collected in an appendix for the benefit of 
American and other readers. Metric measures 
are treated similarly: not often trans lated in the 
body of the book, their imperial equivalents nre 

set out in an appended tahlc. 
Building on a strong foundation of familiar 

principles uniquely integrated into his own 
format, Patrick proceeds to explain soils, water, 
microclimate, energy and materials in Part One 
before developing much more extensive 
chapters on the various common domestic 
applications of pennaculture in Part Two: 
buildings (reading which, l was inspired lo 
redesign one), gardens, fruits, nuts and poultry. 
Farm and food Jinks, with sections on animals, 
arable and broadscale cropping, agroforestry, 
and various marketing and distribution 
schemes succeed to fascinating chapters on 
woodland and on biodiversity which give 
perhaps the deepest sense of the author's 
intimate understanding of his homeland. 

Woodland and biodiversity in Britain are 
unique in being largely human-shaped over 
quite a large land mass. Unlike America, with 
its still extensive areas of untrammeled 
wilderness, Britain has been occupied by 
humans virtually since woody plants invaded 
the tundra at the end of the last ice age. 
Woodland is limited and hardly an acre of the 
land is without the impact of use. Evidence of 
coppice dates to more than 6,000 years ago. 
Tree cropping is thus a highly developed art in 
that country, which we begin to appreciate 
from Whitefield's explanation of methods for 
restoring derelict coppice, managing brush
wood thirulings, and burning charcoal. Some of 
what he sets out most American designers 
wouldn't be aware they needed to know. There 
is much to be learned here that will be relevant 
for a resource-scarce 21st century. 

The chapter on biodiversity reflects keen 
permaculture thought and mature discrimina
tion. In a landscape where human history rivals 



natural history for venerability, moral and 
ethical choices in ecosystem management are 
seldom clearcut: Sorting out the tangled 
questions of restoration, stewardship, use, and 
preservation through the new overlays of 
energy conservation and a growing integration 
with Europe, Whitefield allows us to look over 
his seasoned and sensible shoulder. Some 
plants and animals rare in southern England are 
common on the Continent and may never 
extend their British range significantly because 
oflimitations in the climate and land use pattern. 

He is critical of energy-intensive efforts to 
favor some of the former over novel if weedy 
new assemblies that are emerging in peri-urban 
areas. On the other hand, distinctive ecosys
tems of more common plants are threatened by 
development and merit carefully chosen efforts 

Keys to the Kingdom 
Review by Peter Bane 

THOMAS J. ELPEL 
Botany in a Day: The Patterns 
Method of Plant Identificatio11-
Thomas J. Elpel's Herbal Field Guide 
to Pla11l Families of North America 
HOPS Press. Pony, Montana. 5th ed. 2004. 

222 pp. paper. illustrated. $25. 

1 first heard about this book at our annual 
summer permaculture gathering where a 
workshop presenter had been extolling its 
virtues and copies were flying off his table. It 
drew me in by its clever title and the key word 
in its subtitle: "Patterns." I love pattern 
knowledge and it struck me as a good way to 
learn about plants. Reading through the book I 
was sold. I must confess I came to 
pennaculture 15 years ago with one college 
course in botany, ninth grade biology (oh dear, 
could one learn anything through that haze of 
hormones?), and a childhood of tree-climbing 
as my only background. Not particularly the 
outdoor type, I could tell an oak from a daisy 
and a maple from a pine, but not a lot more. 
Since then I've gradually learned a lot of Latin, 
mainly from love of friends and their love of 
plants. Coming across this book felt like 
coming across an oar in the water after you've 
been drifting for a long time. I hadn't been 
drowning in my ignorance, but I wasn't getting 
anywhere very fast either. 

Author Thomas Elpel, whose writing has 
appeared in the pages of this journal (PCA 46), 
is an entrepreneurial sort of fellow who's 
written on owner-building, right livelihood, 
outdoor education, and a host of other subjects 

to increase them. His description of succes
sional stages in urban wildlands is an example 
of the kind of fine-grained observation and 
analysis that permaculture can yield in a 
densely settled culture. With our throwaway 
attitude toward landscapes, Americans have yet 
to harvest this sort of insight. 

The book's concluding Part 3 on Design 
Methods could be a volume unto itself, and a 
much appreciated compendium it is. Layered 
with vignettes from his own experiences, and 
illustrated with a case study of his own small 
home and garden, he rests a systematic and 
comprehensible set of design procedures on the 
three legs of site analysis, base map, and 
occupant questionnaire. There is a good 
scheme to distinguish appropriate levels in 
design: aims from concepts and concepts from 

that interest him. This book bad a similar 
conception. He wanted to learn how to identify 
and link plants by their families, so he wrote a 
book about it! By his own description this is a 
shortcut to botany and herbology. 

The premise of the book is simple. Plants are 
classified scientifically by their genetic 
relationships and these are most often visible in 
the structure of their flower parts. If you learn 
to examine a plant's flowers and notice other 
common characteristics, you ·can quickly zoom 
in on a large body of related knowledge about 
its uses. 

This is a practical book and Elpel is 
especially keen on clear presentation. The text 
begins with a short tutorial on how to use the 
book and an overview of plant evolution. Then 
he introduces the reader to the patterns of seven 
large families: crucifers, mints, umbels, lilies, 
peas, mallows, and asters, which among them 
contain some 45,000 species worldwide. The 

details. Tools (both physical and conceptual) 
for measurement and mapping are explained, 
illustrated, and recommended. Ross Mars' The 
Basics of Pennaculture Design covers some of 
this material, but ECM sets a new standard that 
will be valued by all permaculture teachers 
working in English. 

Patrick Whitefield has written this excellent 
and lovely volume with his students in mind 
and I have no doubt that it will prove a sturdy 
and reliable resource for permaculture teachers 
and students alike. I learned a great deal from it 
even on a cursory reading and look forward to 
many hours of further study. I am sure this will 
be an essential reference in its field for years to 
come. Highly recommended: ti. 

remainder of Part I is a set of plant keys and 
instructions for using them. 

Part II consists of field guides to 111 plant 
families represented broadly in North America. 
The profiles are organized systematically. so 
that each profile describes the family's relation 
to other groups of plants. The Poppy Family 
and the Bleeding Heart Family appear, for 
example, on facing pages. The two are 
sometimes combined, and both belong to the 
Poppy Order of the Magnolia Subclass of 
Dicotyledons among the Flowering Plants. 
Each profile also provides a drawing of a 
prominent species and a diagram of a flower 
highlighting the salient characteristics of plants 
in that family. A key word phrase is printed in 
bold as an aid to memory. Commentary on the 
difficulties or peculiarities of identifying 
members of the family puts flesh on the bones 
of the botanical descriptions. Elpel usually 
mentions one or more well-known examples of 
plants belonging to each family, some of their 
uses, and states the number of genera and 
species belonging to it both worldwide and in 
North America. This is followed by an 
annotated list of the North American genera. 
Number codes after each genus tell the number 
of species occwnng worldwide, on the conti
nent, and in Montana, the author's home state. 

Elpel advises his readers at the outset, and 
we must also, that the organizing geographic 
focus of this book is the northwestern U.S. 
state of Montana, stretching about 1000 miles 
from the Rocky Mountains eastward to the 
Great Plains adjacent to the Canadian border. 
For the northwestern third of the continent the 
useful coverage of the text is 100%, but for all 
latitudes north of 38° (Utah, Missouri, W. 
Virginia, Delaware) it is still about 85%, and 
even along the Gulf Coast, more than half the 
plants are appropriate. In continuous revision 
as the author learns more, the range of plants 
covered in the text continues to expand south 
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and east, with the hope that eventually the 
whole continent can be fully covered. Unlike 
other floras which (recognizing the vast range 
of plants in North America), inevitably limit 
themselves to one-third to one-half of the 
continent, if not a much smaller area, Botany in 
a Day could only hope to be fully inclusive 
because it presents a "big picture" survey of 
this large layer (plant families) of taxonomy. 
That said, the book is a marvelous tool for 
overcoming anxiety about learning to identify 
plants. The simple line drawings are clear and 

And the Wheel Goes Round 
Review by Peter Bane 

SCOTT DAVIS 
Microhydro: 
Clea11 Power from Water 
New Society Publishers. Gabriola Island, 
BC. 2004. 

157 pp. paper. illustrated. $22.95 

On- or off-grid, landowners who have even 
modest flows of stream water should consider 
microhydro. This book will help you sort out 
the economics. The cost is competitive with 
grid electricity and in locations with net 
metering laws (35 states and several Canadian 
provinces) you can hook up such a system and 
run your meter backwards. 

Davis, who has installed many such systems 
in British Columbia, makes clear that economic 
considerations drive microhydro design. The 
technology itself is well established and not 
terribly complicated. Innovation and refine
ment have brought increased efficiencies in 
recent years over the performance of older 
equipment. 

This book, which is filled with useful tables 
for calculating equipment sizes, output from 
various combinations of flow and head, and 
friction losses from pipes, nozzles, and so on, 
takes the novice in hand and leads one through 
the basics of electricity and hydraulics, the 
lingo of microhydro, assessment of energy 
needs, site evaluations, and the subtle tradeoffs 
between types of equipment and the ways they 
can fit a stream profile and user requirements-. 

I live off-grid with a microhydro system 
providing a part of the power to our community 
of 60 people. Though I didn't do all the 
hooking up and don't perfonn regular 
maintenance on our Canadian-built turgo (a 
type of impulse turbine), I know all the parts of 
the system, what they do, and importantly, how 
they perfonn in real life conditions. Though 
today. on the tail end of a hurricane that 
dumped I I" of rain on our valley in 44 hours, 
the hydro system isn't running (its stream 
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numerous and the typographic conventions 
help to sort out the various levels of taxonomy 
one from another. The last section of the book 
provides a short, but pithy and very helpful 
overview of plant medicine, the types of_ 
chemical constituents found in plants which 
·make them medicinally active or otherwise 
useful, and some sensible advise about 
furthering one's understanding of herbology. 
Elpel provides a bibliography of over I 00 titles 
and an index of genera and families by Latin 
names and of plants and families by common 

Cl~an Power 
/Jcm W.it~r 

diversion and forebay are clogged with silt 
from a once-in-25 year event), in general it 
runs without complaint or problem almost 365 
days a year. As in today's circumstance, the 
connection between nature and tedino]ogy is 
usually the most demanding aspect of the 
system. 

As with wind turbines, violent disturbances 
in the flow can disrupt hydro power generation, 
but unlike wind turbines or photovoltaic 
panels, the power generated from stream flow 
is very steady, day and night, summer and 
winter. As such, microhydro (defined as under 
1 O kilowatts continuous generating capacity) 
can be very useful to small-scale electricity 
consumers. And, piping, trenching, and other 
site costs included, it is usually 70-80% 
cheaper than photovoltaic systems with similar 
output. Davis says the first watt is the best 
watt, and he points out that the flow from a 
single lawn sprinkler has enough energy in it to 
light a compact fluorescent bulb. When that 
flow is nearly constant and is hooked up to a 
simple battery storage bank, it can provide 
some wo°'detful services: lights, music, small 
motors, electronics, that make an enormous 
difference in the quality of life. The. only catch 
is that you must have flowing water, either a lot 
of it with a small fall, or a little bit falling a 
very long ways. 

Canada is a world leader in hydroelectric 

names as well. 
Following the author's prompts it would indeed 
be possible to grasp the essentials of botany in 
one day using this book. And of course once 
we begin, we learn how to proceed ... , says 
Mollison. Written by an intelligent amateur, the 
book's language and learning patterns are 
fri~ndly to the novice. I think you will find this, 
as I have, a great aid to conversation with your 
horticulturally-inclined friends, wonderfully 
empowering, and thus, a stimulus to learning. L'i. 

technology, and microhydro especially, which 
should come as no surprise. With one-fifth of 
the world's fresh water resources, and a small 
number of well-educated and capable people 
spread over an enormous territory, Canada has 
the perfect conditions to spawn innovation and 
support sales of microhydro equipment. Water 
is running all over the country and many folks 
live remote from the grid. US readers can take 
advantage of this handy situation. 

Scott Davis is one fellow who's been 
immersed in this kind of work most of his adult 
life. He's folksy, knowledgeable, intent on 
being helpful, and has oodles of experience. 
What really shines through the text is his easy
going attitude toward the technology (it's fairly 
forgiving), and the importance of knowing 
where to invest effort and money to optimize a 
system: bigger pipe, different nozzles, a new 
alternator, more batteries, a larger inverter. This 
kind of advice is worth paying for. If you don't 
happen to live in Scott's part of BC, the book is 
still a good way to get some solid guidance. 

Davis's long experience bridges between 
older technology and newer equipment; the 
book gives a good overview of different types 
of turbines, inverters, and related equipment, 
including a list of manufacturers and suppliers 
in the appendix. Case studies illustrate a wide 
range of physical conditions and user needs. 
There are tips on upgrading older systems and 
how to make good cost-benefit analyses. In 
some cases simple conservation will be more 
practical than investing in new equipment. 

Ulustrated with many photos and accompa
nied by lots of helpful tables, this small volume 
is oriented for the practical reader. The author 
is lively and knowledgeable about hls subject, 
but he's more of a doer than a writer and the 
text is strictly there to convey information. It 
took me a bit to wade through the basic science 
( which I understand, but didn't want to 
overlook any vital bits about), and I certainly 
would have enjoyed more narrative, but the 
book was written about nuts and bolts, and 
that's what it delivers. The editing might have 
been tighter-there are a few evident errors 
and the language is sometimes flat-but the 
book meets its aim of being a good and long
overdue guide to this valuable energy source. 



The Archi_tecture of Being 
Review by Peter Bane 

CHRISTOPHER ALEXANDER 
The Nature of Order, Volume I: 
The Phenomenon of Life 
The Center for Environmental Structure. 
Berkeley, CA 94708 

476 pp. cloth. illus. color plates. $75. 

Christopher Alexander has become a 
familiar name in_ permaculture and many wider 
circles as the author and co-author of a famous 
series of books on building, among which The 
Timeless Way of B11ildi11g and A Pattern 
Language are best known. The latter, first 
published in 1977 and still in print, has become 
the center of a notable cult of devoted readers 
and exponents, a text passed from mouth to ear 
to hand by enthusiasts of a more "natural" way 
of living. How has this come to be? 

Alexander and his multi-ethnic colleagues 
(Ishikawa, Silverstein, Angel, Jacobson, 
Fiksdahl-King, and others) stand at the crest of 
an epoch in architecture. They represent the 
resurgence of humanism in a field that has 
abandoned both man and nature. As catholic 
students of the world's great traditions, and in 
full recoil from the horrors of modernism, they 
have, over the last generation, asserted the 
primacy of the body and of feeling as the 
indispensable touchstone of good design. 

In a just-published series of four books, 
likely to be viewed as the 63-year old 
architect's masterwork, Alexander carries this 
earlier impulse to higher and even startling 
ground. The Phenomenon of life sel5 out the 
basis for a non-dual architecture: the discovery, 
revealed and confirmed through decades of 
empirical work, that true human feeling for the 
order in the world around us is very nearly 
universal. In a very real sense, the author 
writes, " ... we are all the same." 

In the face of the modem triumph of 
individualism, the universal quality of human 
feeling for nature and the built environment has 
been discarded or suppressed. The conse
quences have been devastating for life: the 
construction of vast areru; of heartless mon
strosity within the past six or seven decades has 
ruined great stretches of the Ii ving world even 
as it has entrenched a pathology of separate
ness that is quite literally driving us mad. 

In the course of developing a coherent 
theory of architecture-driven, as he admits, 
not by a desire to write philosophy, but simply 
to "build beautiful buildings," Alexander has 
proposed models with two prominent and 
utterly revolutionary features. The first of these 
is the claim that "all space and matter, organic 

or inorganic, has so111e degnie of life in it, and 
that matter/space is more alive or less alive 
according to its structure and arrangement." 
The second is that "all mailer/space has some 
degree of 'self' in it, and this self ... is 
something which infuses all matter/space, and 
everything we know as mailer but now think to 
be mechanical." In other words, everywhere we 
tum, we are looking on the face of God, and it 
is winking at us. 

We are immersed in a living world, and The 
Nature of O,der is Alexander's attempt to 
explicate the nature of its structure, to 
determine how life comes into buildings. He 
begins by attempting a better, more scientific 
definition of life. which, he asserts, is present 
to some degree evi:rywhere. This book 
describes 15 properties that mark living 
structure, how they appear in nature, and how 
they support wholeness by strengthening living 
centers. The author posits that Levels Of Scale, 
Strong Centers, Boundaries, Alternating 
Repetition, Positive Space, Good Shape, Local 
Symmetries, Deep Interlock & Ambiguity, 
Contrast, Gradients, Roughness, Echoes, The 
Void, Simplicity & Inner Calm, and Not
Separateness exemplify all living things and 
environments. He e~amines how the 15 
fundamental properties appear in nature and 
how objects and spaces that display them well 
evoke in us strung and nearly universal 
feelings. He provides some examples of heart
centered questions he has developed to test the 
relative strength oflife in artifacts, buildings, 
and landscapes. 

Educated at Cambridge and for many years a 
professor at the University of California at 
Berkeley, Alexander is a wonderfully thought
fu 1 and expressive writer. He appears, here 

more personally than in the early collegial 
works. Well-educated and well-traveled, he 
brings a profound knowledge of the arts and 
sciences together with a deep feeling for the 
real. His critique of modernism is devastating, 
and the book is an eminently positive expres
sion of a learned man's love for life. 

In development over more than two decades, 
this series of four books has been published 
-together tq give weight to the author's 
revolutionary arguments. In large forma"t, 
printed beautifully on heavy stock, and 
illustrated with glorious black-and-white and 
color photographs on virtually every page, they 
also carry a weighty price tag, which I feel is 
warranted. Though the typesetting (in a lovely 
font familiar to readers of A Pattern language) 
is not without minor flaws, every paragraph is 
worth reading, including the extensive and 
literary footi1otes to subjects as wide-mnging- as 
mathematics, biology, psychology, religion, 
an ii art history. 

There is much here to admire and absorb; 
little to criticize. Maneuvering around the book 
is a bit challenging without an index and with 
only a limited table of contents. A more 
complete listing of the sections within chapters 
would have been welcome. The cloth covers. 
which are well-made but light and flexible give 
the books an animate feeling, but may not 
serve their longevity. 

That life inheres to matter and space has 
been suggested by Bill Mollison in his chapter 
on pattern in Pennaculture: A Designer's 
Manual, however, the treatment presented in 
The Phenomenon of life•develops this idea far 
beyond any previous speculations. The 
implications for agriculture and landscape 
design nre prodigious and will be of great 
_interest to pennaculture readers. I was 
delighted to discover Mollison's work gently 
praised in Chapter Four, "How Life Comes 
from Wholeness," where Alexander discusses 
the wholeness created by mutual helping 
among living centers, and cites the example, 
"rather famous from agriculture," of the fruit 
tree guild, made up of acacias, apples, 
mulberries, and ground cover plants. 

More to the heart of this book than its 
championing of the life of matter and space, 
however, is the spotlight it shines on the nature 
of human freedom il~elf, and how this precious 
quality of spirit is nurtured or degraded by the 
life in buildings and environments around us. 
In placing the true self at the center of the 
builder's art, and in so fully and carefully 
explaining why it must and how it can remain 
there, Christopher Alexander has done a great 
service to our common hwnanity. The Nature of 
Order ensures that he will be remembered as one 
of the most creative and insightful minds of our 
age. I look forward with great relish to digesting 
the remainder of this extraordinary work. t,,, 
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Mother of Catastrophes 
Review by Peter Bane 

DONELLA MEADOWS, 
JORGEN RANDERS & 
DENNIS MEADOWS 
Limits to Growth: 
The 30-Year Update 
Chelsea Green. White River Jct. VT. 2004. 

338+xxii pp. paper. illus. $22.50. 

When news arrives of a hurricane, typhoon, 
earthquake or coastal inundation, our reaction 
to it is heightened. When stock markets tank or 
a major global corporation goes belly up, our 
pulse races subtly. When mass violence erupts, 
the impact pierces us more deeply than it 
might, because in the backgrou11d, occupying a 
basal layer in our collective psyche and 
working 011 us all the time, lurks the real 
disaster, the one that won'tjust affect dark
skinned people in some place with an 

unpronounceable name, the one that may make 
all our portfolios worthless, the real root of 
terror in our time. This book is about that 
catastrophe--our impending rendezvous with 
global resource limits. 

First published in 1972, Limits to Growth 
attracted worldwide attention. It both spurred a 
movement toward sustainability on many 
fronts and became a lightning rod for reaction 
by a global business and political culture first 
feeling the heat of environmental protest. 
Before the first oil price shocks began to affirm 
its core premise in 1973, Limits had the 
audacity to confront the dogma of growth on 
the grounds of its own assumptions. Using 
then-novel techniques of computer modeling, 
an international group of researchers projected 
that unrestrained economic growth of the sort 
then driving Western countries and being. 
championed to the Third World as the only 
way forward, would, early in the 21st century, 
lead to a protracted series of irremediable crises 
as burgeoning populations and the consequent 
demand for food, fiber, and minerals overshot 
the earth's capacity to provide them. 

A firestorm of criticism, latching onto minor 
flaws in the computer model, and buoyed by 
the certainty of endless technological advance 
(the U.S. had just landed men on the moon), 
swept the book's message of the need for 
conservation a11d contraception out of the halls 
of government, and for many years, into the 
relatively obscure towers of academia. In the 
meantime, the unfolding of economic events 
continued to validate the taboo story of Limits 
to Growrh. 1979 brought another oil shock to 
the global economy. In retrospect it turned out 
to have been the peak year of per capita energy 
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production on the planet. Grain harvests topped 
out about 1987 just before a string of hot, dry 
years announced the arrival of global warming 
with a vengeance. Ocean fisheries went into 
permanent decline about 1991, little noticed in 
a year that saw both the collapse of the Soviet 
Union and the first shots in what looks to be a 
long war over control of oil. (1 think the Soviet 
collapse has been widely misinterpreted as a 
political failure when in fact it looks to have 
been a Ii mi led test of the thesis of this book: 
pollution crisis leading to falling food output 
and higher mortality compounding industrial 
decline, despite limits to consumption. Western 
economic agression post-1991 only made the 
situation worse. And recovery has been slow to 
non-existent.) 

Limits turned out to be not only prescient but 
e~tremely timely. Thirty yeai:~ on, its • 
conclusions, updated with new information in 

· this edition, are more relevant than ever. Based 
on more sophisticated measurements than were 
possible in I 972, and a refined computer · 
model, the authors demonstrate that overshoot 
has already occurred. By 1999, humanity 
appeared to have been extracting 120% of the 
sustainable resource yield of the earth, a figure 
that is steadily rising. 

With the publication of this 30-year 
retrospective, the two remaining authors 
(Donella Meadows died several years ago) 
hope to spur the adoption of policies to restrain 
and provide alternatives to growth. The world 
economic system, they argue, is broken, and 
must be fixed. The possibility of a smooth and 
seamless transition to a new economic 
foundation was lost by the 30 years of 
determined dithering and official idiocy that 

followed the first warning in 1972. However, 
prompt and concerted action now could still do 
much to limit needless death, destruction, and 
suffering in the decades to come. 

The text consists of an explanation of global 
sources and sinks of energy and materials, and 
a careful statement of the assumptions 
underlying "World 3," the computer model that 
has made this book possible, along with 
various arguments and demonstrations of 
overshoot and the role of markets and 
governments in bringing it about. As cause for 
modest optimism, the authors include a chapter 
on the lessons of the ozone hole in the 
atmosphere-how it went from scientific 
discovery to political consensus in less than 
two decades, and how the result.~ of human 
constraint are already becoming visible in the 
behavior of the atmosphere. The book's 
centerpiece, however, is a series of ten 
scenarios for the 21st Century, each one based 
on a different set of assumptions about 
technology, population, food supply, pollution, 
and non-renewable resources. 

Meadows and Randers are careful to state 
that the scenarios are not predictions, either of 
absolute levels or of dates. It is impossible to 
know how governments and other players in 
the world economy will respond to changing 
circumstances. What the scenarios do suggest 
is that the epoch of growth economics as an 
ideology and pseudo-science will end rapidly, 
and that almost anything we can do now to 
slow population growth, conserve energy and 
materials, and increase education and tech
nologies for sustainability will pay handsome 
dividends for our children and grandchildren: -

The first two scenarios compare business-as
usual under present resource availability with 
the same political assumptions and twice the 
presumed non-renewable resources. In 
Scenario 1 (the reference point for the other 
nine), world economic depression hits hard by 
2020. [n Scenario 2, with twice the initial stock 
of minerals and other limited resources, 
collapse occurs just 20 years later in 2040, but 
with much higher levels of population and far 
wider destruction of natural systems. 
Extracting more oil, copper, and phosphate will 
not solve the problem. 

Scenarios 3-6 leave the engine of growth 
intact but alter various social responses one at a 
time: first, pollution control technology is 
applied widely from 2002 onward, to reduce 
pollution levels to those of the mid-70s. In 
Scenario 4, more investment is directed to 
increasing food yields by intensifying 
agriculture. In Scenario 5, greater attention is 
paid to care of the soil so as to offset the 
erosion brought about by more intense 
agriculture. Scenario 6 introduces resource 
efficiency technology to address the results of 
economic collapse in Scenario 5 from shortage 



of non-renewable resources (delayed but not 
avoided by its policy mea.~ures). Scenario 6 
looks pretty good until industrial output begins 
to fall in 2040 from a lack of capital (which is 
being used to meet the pollution, food, and 
resource crises). The world in this simulation 
experiences a mortality crisis about 2050 as 
food supplies shrink, and though life 
expectancy and food supply recover by 2100, 
technology, services, and consumer goods per 
capita continue to decline from shortages of 
capital. The world, as the authors de.~cribe it, 
succumbs to a cost crisis. 

These computer simulations (3-6} address 
the negative feedback loops or constraints on 
growth: pollution, food shortages, erosion, 
resource Ii mits. Scenarios 7 and 8 reset the 
model to the high resource availability of 
Scenario 2, but apply limits first to population 
growth, and secondly to industrial output per 
capita, the demand side or positive stimuli for 
growth. They assume high levels of social 
agreement and the discipline necessary to curb 
growth itself. Disturbingly, these simulations 
show that constraints on population and 
industrial growth cannot, either by themselves 
or togeJ.her, avoid declines in life expectancy, 
wealth, and human welfare before the en<l of 
the 21st century. Swea1ers and celibacy alone 
will not do it. l11e authors attribute this a.~ 
further proof of ecological overshoot. The 

planetary foundation for our life is no longer 

Making Dreams Come True 
Review by Peter Bane 

DAN ClllRAS & DA VE WANN 
Superbia!: 31 Ways to Create 
Sustainable Neighborhoods 
New Society Publishers. Gabriola Isl. BC. 

2003. 

229 pp. paper. illustrated. $19.95. 

Between The End of Suburbia, a recent DVD 
release about Peak Oil and the decline of the 
America'n Dream, and S11perhia!, an upbeat 
look at what can be done to retrofit existing 
neighborhoods, there's a world uf difference
mainly, it seems, in attitude. This book ha.~ 
drawn the best ideas from the most creative 
projects and thinkers around the planet and put 
them together in a positive, community
building handbook for almost everyone. 

There's no doubt that energy decline and 
resource contraction are the shape of the future. 
But whether we slide haltingly into decaying 
and fear-filled ghettos or reorganize the 
housing, transportation, public space, and 
neighborly relations we have now into more 
sane, efficient, and cooperative patterns 
depends on how many of us take the bull by the 

elastic enough to recover in the face of present 
human ecological demands. Whether 
moderation alone might have spared us had we 
undertaken it 20 years ago, they do not say. In 
any case, that choice is foreclosed to us. 

Only when constraints on population and 
industrial output are combined with the 
determined application of resource-conserving, 
agriculture enhancing, and pollution-abatement 
technologies do we reach a positive outcome in 
Scenario 9. We must both adopt deliberate 
limits to population and consumption (the 
Third Ethic in pennaculture) and apply our best 
intelligence (technology) to reduce our 
ecological impact. Even under these 
assumptions a transient crisis of pollution leads 
to a fall in food output, and consequently a dip 
in life expectancy about 2040, but the world 
recovers, and both goods and services per 
capita, life expectancy, and human welfare 1 

reach and sustain moderate to high levels from 
mid-century onward, while the human 
ecological footprint shrinks. 

Scenario IO shows the outcome of these 
same assumptions applied from 1982 instead of 
2002. Had we seized the opportunity a 
generation ago to take the best advice offered 
to us-adopted limits and applied technology, 
we would have avoided even the temporary 
(though painful) disruptions that will beset the 
world under the best of circumstances' today. 

Limits to Gruwtli is not a charming book and 

horns and start making community. This title is 
for the optimists among us. And, there's no 
time to waste! · 

The authors begin with a brief survey of the 
rise of suburbia and a critique of its failings. 
They analyze the low levels of social capital in 
most American neighborhoods-even putting 
dollar figures to the potential gains-and so set 
the stage for their main the~is, which is how to 
regenerate that capital. They offer a discussion 
of envisioning alternatives and a list of ten 
design principles for remodeling neighbor
hoods. Then they profile Village Homes, a 20-
year-old sustainable community from Davis. 
California, and Harmony Village, a more 
recent cohousing project in Golden, Colorado 
(where author Wann now lives). 

The core of the book is a series of 31 short 
essays, well-illustrated with photos. Key 

, concepts of each idea are highlighted for easy 
understanding. With this highly digestible 
format, Superhia! is a fun read. The 3 1 
strategies are organized from simplest 
beginning steps (Sponsor Community Dinners, 
Establish a Community Newsletter, Bulletin 
Board, and Roster) through bolder moves 
(Plant a Community Garden and Orchard, 
Create a Van- and Truck-share Program) to the 
most comprehensive and enduring changes 
(Narrow or Eliminate Streets. Retrofit Garages 

it is not particularly easy to read, but its 
message is of utmost import to all of us. It is 
well written and the narrative sections help 
buoy the inevitably turgid clf'scussion of 
abstract economics embodied in the future 
scenarios. The scenario graphs, though not 
exciting, are c ]ear and their SJ)nSistent layout 
on right-hand pages helps the reader make 
comparisons between them quickly. There is 
enough meat here for any intelligent reader to 
grasp the issues. Techno-optimists, free-market 
ideologues, and libertarians in particular should 
pay attention. It looks like a choice between 
industrial policy, redistribution of wealth, and 
full social support for contraception ... or the 
four horsemen. I know how I'm voting. 

The authors describe themselves in their 
preface: Done!la was the optimist of the trio, 
Randers the cynic, and Dennis Meadows the 
advocate for a middle view, that society would 
eventually adopt an intelligent response to the 
resource crisis, but not until its back was to the 
wall. It is fittingly symbolic and terribly sad as 
well, that the optimist bas left us, along with 
the possibility of an entirely healthy, just, and 
ham1onious future. It would seem that the myth 
of redemption through suffering has its teeth 
sunk into the wor!tl pretty deeply. Let us hope 
that rational science, ethical religion, and 
popular education together can help us shake 
this beast from our neck befor~ it sucks the 
lifeblood out of humanity's future. l'l 

and Spare Rooms into Apartments). The ideas 
are first introduced, and then the authors 
document real communities that are putting 
each suggestion to the rest. The last quarter of 
the book consists of notes, resources, and 
follow-up contacts for each of the 3 l ideas. 

Dan Chiras is the author of TIie Na11m,l 
House and The New Ecological Home. Dave 
Wann is a video and TV producer and co
author of Afj111em;a: The All-co11s11mi11g 
Epidemic, and by their own description they 
both grew up and now live in some version of 
the suburbs. Their cooperation in this volume 
draws on the best of their strengths in technical 
understanding and presentation. Written in a 
brisk and intelligent style. the book's emphasis 
is clearly on action. Think of it as an executive 
summary for do-it-yourself redevelopers. 

Drawing on ideas from the New Urbanism 
(see Travis Beck, PCA 51:7{), and from 
permaculture and the ecuvillage and cohousing 
movements, Chiras and Wann have written a 
book of inspiration and direction. They 
describe an emerging design front in the 
worldwide effort lo reclaim humane space from 
the instant environment machine. An unex
pected benefit is the documentation they have 
assembled that sustainable community is 
emerging in middle-class North America. That 
is truly good news. l'l 
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Tales from the Far Slide 
Review by Albert Bates 

RICHARD HEINBERG 
. Powerdown-Options and 
Actions for a Post-Carbon World 
New Society Publishers, 
Gabriola Island, BC, 2004 
210 pp paper, $16.95 

If petroleum has become the addiction of 
modernity, then we postpetroleumologists also 
must confess to dragging ourselves through the 
negro streets at dawn looking for an angry fix. 
We are insatiably htmgry for books, movies, 
websites , and conferen ces about the coming 
crash. We comb the Current Affairs shelves of 
local book stores and pass up dozen s of titles on 
the foibles of George W. Bush to glom scanty 
pickings about the gasoline crack of history. 

Richard Heinberg has at last, after a year, 
graced us with a sequel to The Party's Over 
(reviewed in PCA 51) which he calls 
Powerdown. Like Party's Over, it is an easy 
read, 186 pages before the end notes, and 
written with his characteristic skill and 
humility. 

Heinberg is not a geophysicist but an 
educator . He teaches about ecological systems. 
If I were anywhere near New College in 
Califomio I would try to get into one of his 
lectures, because the man has a gift for telling 
it straight and keeping it simple. 

In Powerdow11, as in Party's Over, Heinberg 
play s to his own strengths and draws upon 
biology, history, and human ecology to lay 
foundations for solid-:l.lld what to the 
uninitiated may seem dire-predictions. 

A lot has happened in postpetrol eumo logy 
since Party debuted in 2003. The Association 
for the Study of Peak Oil held its Second 
International Conference in Berlin and has 
scheduled a third for Lisbon in May 2005. The 
natural gas industry has gone to the 
mountaintop and glimpsed the far slide. China, 
India and the USA are all busily adding 
Strategic Petroleum Reserves, despite 
historically unpreced ente d prices for crude, and 
at a momen t when economic logic should 
dictate opening the reserves to bring prices 
back in line. It is outside the norm in any US 
presidential election year when crude oil prices 
do not rise to favor a Bush challenge r (1980, 
2000) or fall to favor a Bush incumbent (1984, 
1988), but in late August 2004, the price of 
crude briefly crossed $49/barrel and the smart 
money, exemplified by T. Boone Pickens, 
started snapping up oil futures 3 to 5 years out. 

Powerdown reminds us, in graphic terms, 
that threatening and bullying is no solution. 
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Heinberg calls that strategy "Last One 
Standing" a.nd spends a third of his new book 
taking it apart. 

Take gas. The geopolitical blowback from 
Russia and Europe of Bush-league anempts to 
meet a catastrophic shortfall in narural gas by 
importing LNG piped across Afghanistan and 
Pakistan is matched in its breathtaking 
ignorance only by the physical constraints. In 
2003 the US had only four LNG offloading 
terminals. Tankers and terminals have to keep 
the gas at minus 160°C (-2QQGF) and the 
world's tanker fleet is already contracted to 
Japan, S. Korea, and China . Natural ga.~ 
aci;ounts for 24% of the total energy used in 
the USA. Domestic production peaked in 1970, 
Mexico's in 2002, Canada 's in 2003. North 
American producti on is now in decline and the 
downslope resembles Top Tiuill Dragster, a 
roller coaster in Ohio that accelerates to 120 
mph in under 4 seconds. Some time in' 2005, 
electric consumers in California should really 
feel the G's. Does anyon e seriously think that 
China, Russia, and Europe will go without their 
cooking and heating fuel in order to sell LNG 
to powerplants tasked with keeping champagne 
chilled in Silicon Valley ? Or that we could 
force them to? 

All this would be a real bummer if Heinberg 
didn't also show us a garden path. Two, 
actually. The first is Powerdown, the path of 
cooperation, conservation, and sharing. 
Environmental, anti-war , anti-globalization, 
and human rights organizations are migrating 
in this direction, but the pace is glacial and the 
cultural politic s remain an obsta cle. No one 
ever won an election or garnered large 
donations by promising less. On the other side, 

raising false hopes is an industry. Its called 
Advertising. 

Building Lifeboats, Heinberg's favored path, 
urges community solidarity and preservation at 
the onset of the next Dark Ages. While logical, 
it relies on fatali sm of the kind that makes 
these post.peak writings so scary. If we assume 
the end is near- nearer than our politici;m s, 
Big Oil executives, and acad emics are telling 
us-and a return to something resembling the 
Nineteenth Century-agrarian, dependant on 
animal energy, localized-is inevitable, then 
we can and should start to prepare. Like the 
monasteries tha t rescued the libraries of Rome 
and Constantinople and tended them faithfully 
for centuries, we should be saving books, you 
know, the kind printed on wood pulp? We can 
also save seed s, team to drive mules, and join 
with our neighbors to provide some community 
service worthy of mutua l support and 
protection. 

How soon? Heinberg doesn't say, but he 
hints that it may have already begun. ti 

A Botanical Treasure Hunt 
Review by Peter Bane 

LEE REICH 
Uncommon Fruits 
for Every Garden 
Timber Press. Portland, OR 2004 
288 pp. cloth. Line drawings+ 51 color 
plates. $24.95. 

Lee Reich is a polished writer as well as a 
fruit enthusiast. This elego.nt volume, expanded 
from his 1991 book, U11co11unon Fmits Worthy 
of Attention, provides a strong introduction to 
23 "minor" but delectable fruits little seen in 
the market. In many cases native, cold-hardy, 
and free of most pests, these plants, which have 
been little improved by breeders, are either 
obscure, too delicate to ship , or have subtle or 
unusual flavors not deemed suitable for the 
standard American palate. Yet they offer much 
to the home grower and to designers of edible 
landscapes. There is opportunity here for 
enterprising orchardists. 

Some of the fruits profiled here have begun 
to attract commercial attention. Asian pears 
and Oriental persimmons, for instance, are 
frequently found in the specialty section of 

, superm arket produce display s, while commer
cial vineyards of hardy kiwi have been 

. established. These fruits still carry a hefty 
price, however, giving the home grower a good 
incentive. Other s in this collection, such as 
currants. gooseberries , mulberries, medlar s, 
and lingonberrie s are old-fashioned or popular 
in other cultures, but have fallen out of vogue 



or been forgotten. Those biogeographically 
anomalous natives, pawpaw and American 
persimmon, while ranking high on any world 
scale of superior fruits, are thin-skinned and 
never travel far. Another raft of these botanical 
gems are found on the wild fringe of cultiva
tion: beach plums, alpine strawberries, eleagnus, 
maypop, lowbush blueberries, and juneberries. 
And the remainder seem to be more recent 
introductions from overseas that haven't yet 
gainl!d much ground: jujube, Nanldng cherry, 
raisin tree, and che from the Orient; comelian 
cherry and shipova from the Balkans; and 
jostaberry, a currant/gooseberry hybrid, first 
developed in Gennany some 50 years ago. 

While arbitrary reorganization might give a 
· different total of fruits (Reich bundles red and 

white currants, but separates black currants into 
its own chapter; Asian and American persim
mons are grouped, etc.), each of the 23 
chapters provides a short narrative of the 
plant's origins and history in cultivation, a 
lovely full-page line drawing of leaves, branches, 
and fruits, a description of the plant, and notes 
on propagation, harvest, and use. An annotated 
list of cultivars completes each chapter. 

Reich brings scientific rigor and curiosity 
together with a poetic flair and literary 
sensibilities as he describes the history and 
culture of these plants, mixing quotes from 
ancient and medieval botanicals with his own 
juicy paeans and pithy advice. Recognizing 
that this compendium is likely to form a new 
foundation for experiment by many amateur 
breeders and home gardeners, he also offers an 
informed assessment of each fruit's prospects 
for further development, including suggestions 
for breeding strategies. The knowledgeable 
recommendations for cultivation, harvest, and 
use are clearly based on the author's own wide 
experience and particularly on trials in his zone 
5-6 Hudson Valley garden. 

Following the individual fruit chapters, six 
extremely useful appendices explain nomencla
ture and pollination, address siting and 
planting, instruct in pruning and propagation, 
and provide an extensive list of nursery sources 
for each fruit. The index covers both common 
and scientific names as well a.~ named cultivars 
referred to in the text. A color· section of 51 
high-quality photographs displays fruits and 
flowers in lush detail. 

This well-written and beautifully produced 
volume deserves a wide readership among 
pennaculturists and gardeners across the 
temperate regions of the world. For North 
Americans particularly, it makes a fine 
complement to Stella Otto's award-winning 
two-volume series on the common tree and 
bush fruits, Backyard Orchardist and Backyard 
Berry Book. All are available from 
Permaculture Activist--see the center insert. 
6. 

Moven1ent Musings 

Legitimate Questions: 
A Proposal and a Conversation 
Rob Scott 

I'm submitting the following language in 
order to share a distinction which I've used at 
the School for Designing a Society when 
teaching permaculture. It includes a formulated 
proposal, and an excerpt from a discussion. It is 
part of an ongoing project of mine: distinguish
ing units of language which pennit speakers to 
create change. 1 propose that "legitimate 
questions" are an indicator of potential-a call 
to design. My purpose here is to juxtapose the 
beginning and end of a question's "life," when 
it becomes an "illegitimate question." 

A Proposal 
The pennaculture movement has sufficient 

knowledge by now to distinguish between 
those questions which have been answered, and 
those which either are not yet answered or are 
in principle unanswerable. Therefore I ask: 
when is a question answered?! 

When I ask a question, I either (a) know the 
answer, or (b) don't know the answer. My 
relationship to the answer specifies whether I 
am (a) in a domain of knowledge, or (b) in a 
domain of searching (or knowledge. 

When I pose a question and I know its 
answer, I'm posing an "illegitimate question." 
Since I've decided the answer to the question, 
I'm not on a quest for new answers to that 
question anymore. I'm not really "asking" 
anything. If I decide to pose such a question, 
I'm using the form of a question to serve some 
other function, because I'm not in a process of 
searching for answers. I've decided what the 
answer is. When a question is not part of a 
legitimate exploration for answers, it is not a 
legitimate question. It's an illegitimate question. 

When I ask a question and I don't know its 
answer, I'm asking a "legitimate question." 
When I'm undecided about some domain of 
knowledge or potential knowledge, I can ask a 
question. At that time it is legitimate for me to 
ask, even if I don't suspect anyone will answer. 
The question is an invitation for proposals or 
hypotheses. Any unheard-of response is 
welcome, and necessarily increases the number 
of potential answers, even if I don't elevate any 
of the responses to the level of "the answer." 
As long as the question is legitimate, infonna
tion offers potential. 

A Conversation 
I recently presented the above proposal at 

the School for Designing a Society where I 
teach in Urbana, Illinois. The school is 
distinguished as being oriented around a 
question, rather than an answer. It is one place 
where the question "What do J consider a 

-desirable society?" is given serious playful 
thought. The following is an excerpt from the 
beginning of a conversation about the proposal. 
In the beginning, there were counterproposals 
(the available language always claims to have a 
nice ''but"). 

Rob; Will you help me write the next section 
of this article for the Pe mwrn I tu re Ac ti v isl? 

Tim: Rob, maybe this isn't where you're 
headed with this discussion, but, I like finding 
things out! I want to know how things work ... 
When I ask "will you marry me?" I want to 
know: yes or no? When I want to learn how to 
prepare a French omelet, I look it up in a 
cookbook. 

Rob: That is correct. When you don't know 
if I'll marry you it is still a legitimate question, 
then, when r say no, you have an answer, and 
we 're done. The question of how to make a 
French omelet may be a legitimate question to 
you now, but you know that others have 
answered it, and they've published their 
answers. Therefore, you can look it up. And if 
you call it the answer, it is. End of discussion. 
Now you are also correct that this is not the 
direction I was headed with this discussion. 
Legitimate questions about researchable facts 
are fleeting in their legitimacy. What I'm after 
is the situation in which you want the question 
to remain legitimate because it helps you 
generate alternatives. Situations in which the 
object of inquiry, say an omelet, is to continue 
to be treated as a system to be ge!}erated. A 
situation that calls for a designer. 

Mark: There is another situation in which 
philosophers pose this as a legitimate question 
in order to avoid other questions that ought to 
be asked, (grim facial expression:) "What is a 
French omelet?" 

Kat: But this is not complete because it 
depends on context. Teaching depends on 
context. You (Rob) are acting like any situation 
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is so black and white that either a question is 
legitimate or is not. 

Rob: That's the context that is missing. Yes, 
I'm proposing a context in which the legiti
macy of a que~tion is questioned. There is a 
scale of attitude that changes the legitimacy of 
a question over time. When first proposed, all 
questions may be legitimate, then the decay 
factor sets in and responses are experimented 
with, certain speculative tendencies arise, and 
eventually there is wholesale loss of debate and 
all you have is "the answer," and eventually the 
legitimate question disappears and all you can 
do with it is make money posing illegitimate 
questions for academic institutions. 
Permaculture is not in that context yet. So l 
agree that what is missing is a question of 
context. Or I could say: a context of question
ing. The context of a teacher posing questions 
only to test, versus the context in which we, 
student and teacher and all, act as designers by 
making connections that haven't been made 
yet-that's a conversation in which the 
question remains legitimate. 

Mandy: What do you want? 
Rob: That's a legitimate question. (Pause.) 

To start I want permaculture teachers to be 
capable, willing, even anxious participants in 
the situation in which someone asks a 
legitimate question. Then the discussion 
begins. So often what I observe is a situation in 
which a newcomer asks a question with huge 
potential, and then this person is responded to 
with an example. The potential-the potential 

for other answers than their examples-must 
be conserved if we are to teach design rather 
than decay into rote implementation. So in that 
situation, I want the pennaculture educator to 
be willing to admit that "that is legitimate 
question" and open the floor for others' 
observations. Teaching as sharing power. 

Mark: Asking ''What is happening during 
observation?" strikes me as a legitimate 
question. When a person is observing, are 
questions being asked? Which ones? At 
Dreamtime Village I once went on a silent tour 
of the pennaculrure garden in which we were 
asked to observe microclimate. The questions I 
asked in my observing were different in the 
silence. 

Kat: In this society we are taught not to be 
observers. 

Mark: We could try speaking of observing as 
asking questions. Not assuming examples 
already exist. 

Rob: Assuming examples exist is when 
"observing" decays into "diagnosing." 

Mark: We could speak of the art of asking 
questions. 

I want "care for the people" to be treated as a 
legitimate question. The question of people 
care is not satisfied by material provisioning 
alone. Whether a person's questions are 
responded to as legitimate is part of care. The 
scale of these dynamics over time raise further 
questions. Legitimate questions decay to 
illegitimate questions. Occasionally this may 

• • • froDI the Regions 
Scorched Earth in Afghanistan 
Rosemary Morrow 

I lived in Kabul for two months at the end of 
2003 and during this time J was able to visit the 
Panjir Valley, still held by the mujahadeen and 
one of the few safe rural places outside Kabul. 
The Panjir Valley WU$ five hours drive from 
Kabul on bad roads. The war lords and militia 
were coming closer, only 50km from Kabul, 
mining the roads, holding-up vehicles and killing 
people. Germans, Danes, and Afghani NGO staff 
were killed. The Kabul people were sad about 
the Germans because Gennany had not wanted 
the USA to invade and bomb their country. 

Before the Russians invaded in 1975 and for 
many hundreds of years before that, the Panjir 
Valley farmers had stabilized a sustainable 
cultivated ecosystem of grapes, mulberries, 
goats, and corn which supported their commu
nities of families. They lived in solid mud
brick houses, boys and girls attended school, 
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women didn't have to wear birkas, and 
everyone worked in the fields. The main water 
supply was snowmelt from the mountains and 
it flowed through small, centurie~-old canals 
along the contours and was evenly delivered to 
all the farmers' tiny fields. This fed the 
mulberries, the olives, the grapes, and the figs 
during the dry hot summers. 

Then the Russians invaded. Men went to war 
and were killed or just never heard of again. 
Bombs were dropped on and around the 
villages. During the Russian occupation 
factions and loyalties were split, so creating a 
later civil war. And then, when the Taliban 
succeeded the Russians, women were consid
ered 'bad' if they left the house, girls were 
stopped from going to school, and a generation 
of men, 20-40 years old, was now missing. 

The Russians bombed the villages, burnt the 

be desirable. My question is: When is it 
desirable? Pennaculture has generated 
thousands of solutions. They could be 
quantified. (Not here.) The proposition of 
design is that the number of solutions be 
treated as theoretically unlimited. 

Therefore, those questions which have been 
answered may be published, and their publica
tion may be viewed as an invitation to generate 
new legitimate questions. Otherwise it may 
become a cause for copying. When someone 
tells me, "Oh yeah, permaculture, that's when 
you have a mulched garden with chickens in 
it," I do not deny that accuracy of the state
ment. Rather, I thank the person for a reason to 
fonnulate a new question: given the answers 
we already have, what would satisfy the criteria 
of permaculture design without copying its 
well known implementations? 

Reference 
Von Foerster, Heinz. Lethology: A Theory of 

Leaming and Knowing vis a vis 
U1uiertem1inablef, Undecidables, 
Unknowables. Article presented at the 
Seminario Intemacionale, "Conoscenza come 
educazione" April 26, 1990. b. 

Rob Scott is an organizer of the Urbana 
Pennaculture Project; this fall he's organizing 
a symposium on Pennaculture and Architec
ture in Urbana, IL, which you can find online 
at www.prairienet.org/upp. Rob welcomes 
response to this article. Email 
robscott@freeshell.org 

crops and blew up agricultural infrastructure: 
centuries-old inigation systems, small dams, 
and ancient groves of MediterraJ!ean fruit trees. 

Then the Taliban did the same. 
I had once thought, perhaps naively, that 

military scorched-earth strategies were 
abandoned after the Napoleonic wars when the 
French invaded Russia. But in Vietnam I saw 
that this is what the US did with Agent Orange, 
although their declared reason was to be able to 
see the movement of soldiers. 

Io Afghanistan, with its extreme cold and 
very low rainfall, once these old systems are 
destroyed, desertification begins. In fact, the 
systems were developed as people's response 
to living in marginal _ desert conditions. Their 
cultivation was balanced, dependable, and 
vulnerable. Now in the Panjir Valley crop 
livelihoods had been destroyed except for 
some mulberries. The soils were gone, 
washed away to bare smooth grey rock, as 
the snows melted and flowed down the steep 
mountain sides. 



Rehabilitating that land today is almost 
impossible, and the people ·are starving, 
chronically hungry, always on the edge_ of 
famine. The innocent, the women .and children 
are suffering. The US still bombs villages in 
Afghanistan every day. Au_stralians assist them. 
I saw it. ,. 

People who were never wealthy yet were 
independent and sustainable are severely 
impoverished. They have ,lost the fi::iods · 
previously dried and kept for the long bitter 
winters. They then drift to •Kabul. where they 

. are called "internally displaced.' ; They live in 
plastic tent camps on the ·edge of Kabul and 
receive no assistance .from ithe UNHCR 
because they are not 'refugees.' People, once 
honest and honorable farmers, v;ander through 
Kabul as garbage pickers and, in turn, are 
preyed on. by other .unscrupulous people. 

Thirty years ago all Afghanistan was a 
sustainable, developing •county with no real 
problems, p_utting no burden on the world and 
having liberal Islamic practices likt: Turkey's. · 
It has been brought to severe environmental 
and human degradation only by war. The old 
agricultural cuiture tolerated ~ughts, yet now 

the countzy falls into drought several times a 
summer. It has not been industrialization, nor 
chemical overuse, which degraded the country. 
Only wars. 

It is so hard for Afghanis to know why this 
happened to them. 

Afghanistan has thi: largest number of 
refugees in the· world outside their country. 
There are about 5 million at the ·moment. Most 
of them are in Iran and Pakistan. If the US · 
invades Ir;m, those peopl~ will try to reach 
Kabul, yet-they can 'not be accommodated back 
into Afghanist _ilil. ~ere .is not:enoug~ food and 
housing for those who ~ .~ere. . 

Apart from causing yet ~other country to 
drop into poverty, ·as it did in Cambodia and 
Vie~am, the US has released depleted uranium 
here. Its long-term effects are not known but 
some symptoms ofradiation toxicity are 
showing up already. 

As I waike~ .~uod ·the Panjir Valley with a 
group of chilc4"en following me, I realized that 

.I had seen no pie_n. There were a few very o·ld 
men and some boy children, but no young men. 
Fathers, brothers, and farmers were iµissing. ' 

hi Southeast Asia a generation of meri died 

under the Khmer Rouge, but the women
sometimes literate, and often skilled farmers in 
the hot, wet climate-were able to take up the 
plow to grow rice. 

Under the rigid Islam of the Taliban, women 
were not permitted to go outside their homes. 
So here they were, trying to grow food without 
·the skills needed, and bringing up fatherless' 
children. Ninety-five percent of women wer~ 
totally illiterate and there was no medical 
service. I s_aw this community of women trying 
to survive . 

I was appalled, despite my expetjences of 
post-trauma, post-war Albania, Cambodia, and _ 
Vietnam, to see these triply, even quadruply 
handicapped women trying to recover alone 
from war trauma in a devastated landscape. 
The women h~d no skills, or muscle, or food, 
or lit~racy. When a society is dependent to a 
high degree on men's skills and the men die, 
the women are not able to take over. That is 
devastating, and families spiral into deeper 
poverty. 

War carries so many more consequences 
than we ever see. Recovering the earth and_ 
recovering the people are unnecessary costs. ti 

. . 

Vemiculture .and Permaculture: A Letter from Bangladesh 
~-

Andrew Goodheart Brown 
Fond greetings to my fri.~nds and family 

from the other side of the' e~: Bangladesh, a . 
place more exotic and complex than we are 
given images of iii the prcst My two0week 
project here is to provide .irainiri.g n::·· · 
vermiculture (w'orm composting). Aµd I ·am 
working with people below the :incomb'fldw, 
usually 50:50 women to inen. The~e· is a'public 
awareness in this co!lntry about the problems 
of toxic, chemical agriculture, and a desire to. 
find natural means of fertilizing crops. 
Therefore, biohumus (worm castings)-is known 
abou"t, and a market is already ll! place. By · 
managing a small-scale verrnicompost bed, 
women in particular can not only suppiy their 
own home with healthy fooµs, but also bring in 
a small amount of income, enough to make a 
difference: These young women walk with a: 
new dignity. This, without question, is not my 
doing. Efforts have been underway for a dozen 
years or so to bring skills an~ income to the 
poorest of the poor. Although it is only fair to 
say, aftet walking into, and visiting rural 
villages, surrounded by bananas, coconuts, and 
fields of rice, that the poorness is mostly in 
relation to money. 

For the past two days, J have been in a small 
town called Faridpur, taught a session with 11 
women and 12 men, and then the next day, 
went out to a rural village and visited wit!J. a 

man who was a.4"eady practi _cing verrniculture. 
The class got to see and hear firsthand the 
process, and the man wrapped it up by saying 
because he is known to be growing his crops 
with biobiunu _s, he is paid twice the going rate 
for his food. 

Stayed at a nice guesthouse while there, one 
night only, and slept delightfully well under 
their mosquito net c1i.oopy. Still in the thralls of 
jet lag, i: slept two hours before dinner (7:30); 
and then the whole night through. The · 
caretaker there is also the cook, and a very 

. good one! I feasted on chapatis, vegetable ,roti, 
and curried fish and chicken. YUM! 

Last night was a huge Muslim holy time, and 
80% of the country was up all night praying. 
All are sleeping in today, so most of Dhaka is 
clo~ed. Returning last night, I saw the full 
moon rise like a dusty ember over Dhaka. The 
countrysid~ is green, and very exotic: rice 
fields ready for harvest, bananas, coconuts, and 
muddy foot paths Jea~g off the main roads to 
the rural villages. Shallow and deep ponds line 
the elevated pathways, performing multiple 
functions: first, providing the el~vated soil 
footpaths; secondly, acting as drainage and 
holding ponds during the inctedi!>le monsoon 
deluges; thirdly, the shallow ponds become dry 
season rice paddies while the deeper ponds are 
multi-purpose aquaculture sites: raising, fish, 

prawns, and providing pools for swimming, 
batliing, and relief froin the heat. Everywhere, 
people of ali ages jump in·, cool off, and 
emerge to go on their 1nerry way, exhibiting 
the original "wash and wear" clothing, which 
soon drys out from the climafe. It is quite an 
effective management system for living in this 
hot climate and in a monsoon-dominated 
landscape. 

Last night, returning to the capital Dbaka, 
was as terrifying a travel experience as I have 
ever encountered! The roadways are two lanes 
(one in each direction), dark at night, and one 
encou·nters unlighted bicycle rickshaws, carts, · 
autom~biles, along with huge trucks and 
oversized buses. The most numerous are the 
bus.es, and they rule the roads. They travel very 
fast arid cross fully over the Janes at will, 
us_ually to pass another vehicle. One must get 
out of their way or suffer a fatal ,;;rash. This is a 
continuous movement, day and night, only _ 
much more terrifying at night, due to blinding 
light~ as well as unlit rickshaw and other 
vehicles arid the numerous pedestrians who 

. seem to have a near-death wish. Many of the 
vehicles, including the huge ones, have neither 
taillights nor brake lights. It appears to me, to 
be pure, dangerous anarchy. My driver was 
non-aggressive and very good: after all, this is 
normal here, and if one is alive, one has 
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incorporated this style of driving successfully. 
But I was in constant prayer (!), and so relieved 
to finally attain the traffic jams of the capital. I 
will try to travel no more at night ... 

That is my first installment. Tomorrow I 
travel to the northwestern part of the country, 
and I am very much looking forward to 
experi encing the countryside, as I gain a better 
3lld deeper understanding of Bangladesh and 
its people . Be Well, and mucho amor! Andrew 
Letter No. 2 

Where was I? Oh yes ... the driving .. .It turns 
out that the culture of driving has completely 
different rules here, and once I made that 
collJ\ection. I was able to relax some . There are 
no lan es on the country roads. All drivers drive 
on the left, yet there is no lane that "belon gs" 
to that direction's traffic. So vehicles are free 
to go around obstacles in their lane, like 
rickshaws or bicycle carts. The rule seems to 
be that the biggest has the say. So a large bus 
or truck pulls into our "Jane," we HA VE to get 
out its way, and hope that there are not 
pedestrians or animal s or rickshaws on the 
shoulder . It's still crazy, but less so than if it 
was occurring in our own driving culture. I 
witnessed an horrific accident, 100 feet ahead, 
where a large truck was in the wrong lane, and 
an oncoming small, fast car panicked and 
instead of going to its left, swerved to its right 
just 3$ the truck attempted to corre ct by going 

to its left. A bead-on collision occurred. The 
truck driver bolted away on foot, chased by 
onlookers, and escaped. The fate of the car 
occupants I don't know, yet it wasn't good. 

I traveled to the northern section of the 
country: is it ever beautiful, with greener than 
green rice paddies as far as the eye can see, 
punctuated by bananas, variable tree lines, 
crops of sugar cane, jute, and turmeric, and 
everywhere numerous ponds. The shades of 
green are beyond my ability to describ e. Saw 
one workiJJg elephant, several water buffalo 
carts, many people on foot or traveling by 
bicycle rickshaws. Bike power here is 
formidable! Almost everything is moved by 
this appropriate technology, from raw tree 

lumber, to bricks, hay, animals, and everything 
imaginable. 

When I was a young child, I always wanted 
to eat with my fingers. Not allowed, my mother 
would say. Well, I am happy to report that here 
in Bangladesh, eating with one's fingers is the 
norm. So I gave in to the experience, and 
thoroughly enjoyed it. I also stayed healthy, 
and a friend today gave credit to finger eating, 
saying that "silverware" has been rinsed in 
tainted water. One's own hands can be easily 
cleaned ... 

The last three days have been filled with 
heavy rains, and a few tornados touched down 
too. The poor rickshaw drivers have been out 

all hours, soaked to the skin, conte nding with 
flooded streets, impatient people, and autos. 
There are over 10 million people in Dhakn, and 
life must be a strugg le. At least in the country
side, there is land, crops, bananas ... 

I feel my project to be successful. To a 
people living on the edge , venniculture is an 
appropriate technology that requires nothing be 
purchased. It uses only locally abundant 
materials. The result is much healthier and 
more nutritious food, an improved soil that can 
support future generations, and a chance to 
bring some income to famili es below the 
income screen , through selling the extra foods 
grown, and also the bio-humus generated by 
the worms. My part in bringing it here is small, 
yet important, and definitely fulfilling to me. 

My three teaching sessions are completed, 
as is my end -of-assi gnment report. Tomorr ow I 
leave for Bangkok, where I have a week to 
explore and indulge in my favorite foods. Ji I 
ru:n able, I will send another report. Meanwhile, 
Be Well, appreciate what we all have, and send 
love, support, a.nd respect to all the good 
peoples all over the world... D. 

Andrew Goodheart Brown is a teacher, 
brewer, baker, and lover of the good life whose 
writings appear frequently in this magazi11e. 
He lives i11 Asheville, Nonh Carolina. 

South Indian Farmers Organize to Conserve Traditional Knowledge 
The Association for Tamil Nadu Organic 

Farmers Technology is a network of 200 
organic farmers, scientists, experts, journalists, 
and non-govemmen~al organizations workiJJg 
for the development of organic farming and 
organic consumerism throughout Tamil Nadu, 
a state in sou th India. We are also involved in 
efforts to conserve the traditional cultu ral 
diversity ofTatnil Nadu in order to protect the 
biologi cal diversity of the world. 

Tamil Nadu is one of the very old places of 
human settlem ent with a 5000-year heritage of 
agriculcure. The world is familiar with ancient 
Sanskrit texts and other related knowledge, but 
the vast range of TamiVSouth Indian knowl
edge systems has not been properly explored. 
The old palm script texts and practices have not 
yet been properly recorded. In our networking 
activity we are finding many resources of 
productive and eco-fri endly knowledge among 
the rural folk. 

We have conduc ted training and organized 
meetings in various places to encourage the 
farmer s to adopt organic practices. Farmers are 
eagerly participating in these meetings and 
associate with us on a regular basis. With our 
limited resources we hove achieved some 
modest results in the state. We are publishing a 

60 THE PERMACULTURE ACTIVIST• #54 

small, bimonthly newslett er called 
'Thaalaamai" (which means self-reliant), with 
600 subscriptions. We have published 12 books 
on organic farming. We have creat.ed a Trainers 
Team to give on-farm training. We are 
providing in-situ explanations in our model 
farms to visitors. The State Pollution Control 
Board of Tamil Nadu has recognized our work. 
They have invited us to give lectures in their 
program. 

Even though we have made progress, the 
above activities are insufficient. The fanners 
are in need of more practical on-farm technical 
help to develop their fanns. They need regular 

• visits and more reading material to strengthen 
their understanding of organic methods. At the 
same time we are in a position to create a 
viable market for organic produce. This would 
help the farmers as well as the consumers to 
value non-to:itic foods. We are able to fulfil 
only a few of the needs of the farmers and 
consumers because of the financial demand . 

Day-by-day the crisis in agriculture 
increases. Poor fanners ore abandoning their 
fields, selling their land, and migrating to the 
nearby cities. Enormous areas are become idle 
and barren. Farmers are using large quantities 
of pesticides and chemical fertili zers to harvest 

bumper crops . The lands are slowly degraded: 
the microorgani sms are vanishing from the soil 
and the natural ecolo gical balance is broken . 
Consumers are eating poisoned foods from the 
chemical-intensive fanns. Every day unnamed 
diseases are identified in rural as well as urban 
areas. 

We are in a position to do a massive and 
regular intervention to arrest the intoxication of 
the world. We have planned to raise funds from 
various source s to safeguard the poor fanning 
community from death and educate them to 
manage their farms in a sustainable way with a 
proper action plan. We have mobilized 300,000 
rupees (near about US$6,000) in the local 
friends circle . 

We seek not only the betterment of the 
Tamil Nadu farmers but also benefit to the rest 
of the world through the creation and preserva
tion of the traditional knowledge. H you ueed 
more infonnation and a detail ed project 
proposal, we will reply immediately . Our 
needs are not only in terms of finance but also 
in tenns of technical, personal, and moral 
support. 

We are seeking any type of help. Kindly put 
some words to us eveu amidst your busy 
schedule, at ulaiaaravi@yahoo.com. 6 



May & June 2005 

International Permaculture Conference 

• May 17-30: 72-hour certificate course in Slovenfa, 250 EU. 
• June 1-5: 5-day tour in Austria, Slovenia, Hungary and Croatia, 300 EU. 
• June 6-11: 5-day Convergence in Croatia, 200 EU + accommodation. 
•. June 13-15: 3-day Conference in Zagreb, Croatia, 100 EU. 

Enroll before the end of the year in order to 
ensure a place and to assist the organizers. 

To receive a copy of the first IPC newsletter with 
booking information, please send request with name 
and mailing address to pcactiyist@mlndspring.com 

Permaculture Institute of Europe, Istedgade 79, DK 1650 Copenhagen V, Denmark 
Ph: +45-3331-5694, Fax: +45-3325-7179, www.IPC7.org, vestergror@dk-online.dk 

Community Organizing in Austin Texas - The.Rhizome Collective 

ln the past four years, since its inception, the 
Rhizome Collective in Austin, Texas bas 
created the Center for Community Organizing 
and the Urban Sustainability Demonstration 
Project. This group and the projects they have 
created are actively working to take a stand 
against gentrification, or the displacement of 
communities due to class. Rapid gentrification, 
which disproportionately affects people of 
color, is occurring onAwtin's East Side, where 
longtime residents are being forced to sell their 
homes as property values escalate. The 
communities of people displaced in this way 
are often the same folk who are most neglected 
by government agencies. 

The Center for Community Organizing 
offers community groups a venue for classes, 
educational events and fundraisers, a kitchen, 
an art area, and a kids' space. The Free Store is 
a public exchange site for clothing and other 
items. Recently the Center began hosting a 
weekly open-to-the-public meal followed by a 
speaker from a local organization. The City of 
Austin funds the Rhizome Collective's Free 
Skoal for the Arts, an after-school program at a 
nearby elementary school. Another program, 
Bikes Across Borders promotes cultural and 
politic al art and sends bicycles to bike 

cooperatives in Mexico and Cuba. Along with 
these programs, several other organizations 

· operate out of the Center for Community 
Organizing: the Austin Independent Media 
Center (IMC) which empowers people Lo 
become journalists and which reports on local 
and global news; the Inside Books Project 
which sends free literature to Texas prisoners; 
and Food Not Bombs, which prepares weekly 
meals to feed the homeless. 

The Urban Sustainability Demonstration 
Project is an educational center focused on 
environmentalism and low-cost appropriate 
technologies. The Project occupies a formerly 
asphalt-covered courtyard which now features 
rainwater harvesting, biological waste 
management, intensive food production 
methods. wind, human and solar power, 
bioremediation of contaminated soils, earth 
materials construction, and aquatic polyculture. 

The Rhizome Collective also has plans to 
transform a neglected 2.5 acre brownfield into 
a beautiful community space. By creating 
community gardens. a playscape, an orchard, 
and a fann stand the group hopes to restore a 
healthy ecology to this damaged land. The 
Collective is seeking grants and donations for 
this project. For more information, contact 

them at The Rhizome Collective, 300 Allen St, 
Austin TX 78702. ph. 512-.385-3695. 
rbizomecollective@earthlink,neb 
www.rhjzomecollective.01:2. 11 

Fuel from Compost 
Imagine using your compost for fuel that 

could power your car. In Europe, there are 
currently upwards of 18 "KompoGas" plants 
manufacturing just that - clean fuel from 
ho·usehold waste. The system was developed 
by a Swiss inventor, Walter Schmid, who, 
through his own experimentation, was 
convinced that turning organic wastes into 
clean fuel was possible. The first trial plant was 
set up in Switzerland in 1991, and more 
recently plants have been set up in Genrumy 
(which plans to ban landfill disposal of 
untreated solid waste by 2005) and Austria. 

"Kompogas is like an ox," says Schmid. "It 
eats, which gives it the energy it needs to 
power the cart. Any surplus is used as fertilizer 
for the fields." 

continued on page 64, 3rd column-> 
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EVENT S 
Permaculture Design Course 
Hawaii 

Dates: December 3-17 
Location: Island of Hawaii 

Description: Our 72-hour Certificate 
Perrnaculture Design Course offers a unique 
opportunity to learn the theory, principles, and 
practice of permaculture in a tropical rural 
agricultural community, as well a.~ to learn 
from local Hawai'ian farmers and educators. 
Classes include lectures , hands-on projects, 
research, field trips, nnd team design projects. 
Stay after the course for up to 4 weeks in 
exchange for 4 hours of work per day. 
Academic credit may be available, ask us for 
details . . 

Instructors: Douglas Bullock & Lonnie 
Gamble with Liddy Arens, Charlie Knoles, & 
Jenny Pell. 

Cost: $1,400 including meals (not 
incl. airfare). 

Contact: Jenny Pell, 360-385 -7749 
jennyevervwhere@yahoo.com 
Liddy Arens, 636-284-0073 
liddyarem:@yahoo.com 
www .pennacultyreportal.com 
www.;;o!arfarm.cqm 

Permaculture Advanced Course 
Hawaii 

Dates: January 27-Februury 12, 2005 
Location: Island of Hawaii 

Description: Learn practical skills for 
developing permaculture sites and gain 
experience from experienced designers. 
technicians, and craftspeople. Projects will 
include : Water: pond construction, plumbing 
and inigation systems , potable water , water 
tanks; Energy: solar and wind electric system 
installation and upgrading; Building: wood, 
bamboo, stone, earth bag, thatch, and use of 
earthmoving machines in land development ; 
Metal: welding and metal fabrica t ion projects ; 
plant propagation: grafting, compost ing. seed 
saving, trny greens, guild design. 
Prerequisite- completion of Perrnaculture 
Design Course. Academic credits mny be 
availabl e. 

Instructors: [nstructors: Douglas Bullock, 
Sam Bullock, Adam Rawson, Lonnie Gamble 
with Liddy Arens, Charlie Knoles & Jenny Pell. 

Cost: $1,500 including meals (not 
incl. airfare). Application deadline: 12/31/04. 
$100 discount if paid in full by Dec . I st. 

Contact: Jenny Pell or Liddy Ar~ns 
(see above listing ) 
www.pennacultu reportal.com 
www .solarfann.com 
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Permaculture Internship 
Argentina 

Dates: Nove mber 20-29 
l,ocatlon: near Buenos Aires 

Description: Live and learn sustainable 
principles through sharing and work in on-site 
Permacultu re systems. Develop practic:il skills 
in sustainability that college cannot offer. 
Internship includes organized activities, hands
on learning, theory (in the form of research, 
presentation s. group circl es. and videos), and 
community work collaborat ion. The program 
will cover Pennaculture principles and ethics, 
forest gardens, windbreaks, greenhouses, seed 
saving , ponds, natural building, appropriate 
technologies, grey water systems, dry compost 
toilets, wind energy systems, natural cooking. 
group dynamics, and more. 

Cost: $250 incl. meals and lodging. 
Contuct: Gust a vo y Silvia y Tobias 

Inst itute Argentino de 
Permacultura 

Asociacit\n Oaia 
g:iia@gaia .org.ar 
www.gaia .org.ar 
tel 54+(02272) 492072 

Permaculture Internship 
Costa Rica 

· Dates: October 20-December 12 

Location: Punta Mona 
Description: Four weeks of half-day 

lectures combined with assignment~. hand~-on 
projects. design work and presentation s, site 
assessments, t.:ommunity service and outreach, 
culminating with a week long tour of some of 
Costa Rka's greateSt pennaculture sites nboard 
a veg~table-oil-powered bus. Our focus will be 
on tropical ngriculrnre , water systems, agro
forestry. and em-village design. 

Cost: $2,500 includes tuition. 
course materials , room & board , and tour. 
Camping option for $2,350. 

Contact: info@puntamona.or1r 

Permaculture Design Course 
Costa Rica 

Dates: January 14- 31. 2005 
l,ocation: Punta Mona 

Description: Join us at a tropical 
Pem1aculture fann on the Carribean coast for 
this 18-day course with optional internship (see 
above) follllwed by the 3rd Annual Encuentro 
Sostenible , a sharing and networking event on 
sustainable solutions for Custa Rica and the world. 

Instructors: Punta Mona members, local 
experts, and others to be confirmed. 

Cost: $2.200 includes tuition, 
course materials. room & board, an<l an extra 
week's stay. Camping option for $2,000. 

Contacl: info@puntamona.ori 

Permaculture Design Course 
Bahama Islands 

Dates: January 5-22, 2005 
Location: Eleuthera Island 

Description: We practice and research 
biodiesel pro cessing , solar electric and hot 
water, drip irrigation, mixed orcharding , water 
harvesting. horticultural research, plant 
propagation, and aquaculture in an attempt to 
model appropriate techno logy. There are 
opportunities 10 learn about marine and 
terrestrial flora and fauna, traditional farming 
systems, and plant medicines. Our site is 
challenging and we'll observe how to Jive and 
work "on the edge " of both sea and intense 
wind. ParticipanLS get to know a wide range of 
plant species and soils. Special emphnsis will 
be put on fertility schemes and dryland 
approaches. 

Instructors: Toby Hemenway, Chris 
Shanks, and guest speakers including 
Bahamian farmers, friends, and Island School 
Faculty. 

Cost: $1400 includes sleeping 
quarters and all food. Disc:ounts for couples 
available. $350 non-refundable deposit 
requirn<l. 

Contact: Chris Shanks 
The Cape Eleuthera Inst itute 

and the Island School 
ch shanks@hotmail.com 

Permaculture Design Course 
Central America 

Dates: February 8-27, 2005 

Location: Ometepe Island, Nicaragua 
Description: This 18-day design intensive 

takes place in Ometepe's dense tropical forest, 
one of the richest and most biod iverse 
ecosystems on the planet Learn design 
principles, app ropriate construction, hydrology 
and aquaculture, patterns, ecosystem restora
tion, indigenous knowledge, alternative 
economics , forest managemen t, integrated 
animal systems , and more . Students will learn 
through lectures , hands-on projects, research, 
field trips, and design team projects in a 
bilingual environment. 

Instructors: Jenny Pell, Christopher 
Shanks, Michael Judd. John Valenzuela, and 
Douglas Bullock. 

Cost: $1250 (n~t incl. airfare). 
Discounts for couples . Apply by 11/30/04. 

Contact: East Coru;t - Chris Shanks 
ch shanks@hotmail.com 
West Coast - Jenny Pell 

jennyevecywh ere@yahoo.com 
www .pennaculcurenow .com 



Earth Activist Training 
Northern California 

Dates: January 16-30, 2005 
Location: Northern California 

Description: What can pennaculturists and 
activists learn from each other that would make 
each more effective? What skills do people 
really, truly, and realistically need to know in 
order to 'Save the Planet'? Using permaculrure 
as the foundation, EAT offers students a rich 
array of solutions, tools, and sttategies to 
redesign our world. The training is not only 
immediately useful for students· own lives, but 
holds real hope for our collective future . 

Instructors: Penny Livingston and Starhawk 
Cost: $ll00-1600 

Contact: mer@starhawk.org 
707.583.2300ext 119 
www.earthactivisttraining.Qll 

Permaculture Design Course 
Southern California 

Dates: Oct. 9-10 and 16-17 
Nov. 13-14 and 20-21 

Location: Los Angeles 
Description: It's a "back to the city 

movement!" Join us for EcoUrbanism and the 
Future of Sustainability. We'll learn ways to 
transform our back yards and neighborhoods so 
that we can bring true security and abundance 
back to our communities. This is a powerful 
series on rethinking, redesigning, and 
refreshing, our cities by restoring social, 
ecological and economic vitality to our 
neighborhoods. We'll explore ecoJiteracy, 
natural building, the home ecosystem, green 
business, deep ecology, practicing democracy, 
ecovillage design. Field trips, hands-on 
leapiing & celebration 

Instructors: Larry Santoyo, 
Tohy Hemenway, local experts, and guests. 

Cost: Includes tuition, certification. 
$134-$202 sliding scale per weekend. $68-
$101 sliding scale per day. Work trades avail . 

Contact: info@earthflow.com 
805-528-3763 
http:// earthflow.com/ 
courses2004Jindex.shtml 

for Library Service 
Please contact our agents: 

Swets Blackwell 
+31-252 -435111 

EBSCO Subscription Services 
205-991- 1124 

W.T. Cox Subscriptions, Inc. 
919-735 -1001 

We also accept direct orders. 

Permaculture Design Course 
New Mexico 

Dates: February 26-March 11, 2005 
Location: Santa Fe, NM 

Description: Students learn the basics of 
site assessm~nt and design, as well as the many 
topics and techniques used by permaculture 
practitioners worldwide. Scott Pittman, senior 
teacher, long-time collaborator with Bill 
Mollison, and internationally acclaimed 
permaculture designer has taught or consulted 
in over 25 countries on over five continenL~. He 
shares his impressive portfolio of stories and 
example s of projects ranging from backyards to 
thousand-acre farms all over the world. 

Instructors: Scott Pittman 
Contact: EcoVersity 

2639 Agua Fria Rd 
Santa Fe, NM 8750S 
505/424-9797 extn. IO 
www.e coversity.org 
info@ecoversity.org 

Certificate Program 
in Earth-based Vocations 
New Mexico 

Dates: February 18-May 6, 2005 
August 19-Nov . 18, 2005 

Location: Santa Fe, New Mexico 
Description: This comprehen~ive, hands

on curriculum includes the Pennacu!ture 
Design Course, followed by a 10-week 
mentored internsh ip with working 
professionals. Students participate in hands-on 
projects and group exercises, visit working 
sites, and complete and present professional 
design projects. Earth-based Vocations students 
may be seeking to build homesteads or farms, 
to gain vocational skills and professional 
contacts, or to dream up careers ant! solutions 
that address today"s complex issues. Graduates 
leave with livelihood skills for living on the 
land, working with earth -based enterprises, 
regenerating the earth, and revitaJizing the 
spirit. Applicat.ion deadlines: December 15 for 
spring course and June 15th, 2005 for fall 
course. 

Instructors: Bristol Stickney (Renewable 
Energy), Joel Gianzberg (Pennaculture), 
Chrissie Orr (Community Arts and Activism), 
Scott Pittman (Perrnaculture), Alfred van 
Bachmayr (Natural Building and Architecture) , 
and others. 

Contact: Eco Versity 
2639 Agua Frin Rd 
Santa Fe, NM 87505 
505/424 -9797 extn. IO 
W\Vw.ecoversity.org 
jnfo@ecoversjty.org 

9th Continental 
Bioregional Congress 
Southern Appalachian Mountains 

Dates: July9-17,2005 
Location: Earthaven Ecovillage 

nr. Black Mountain, NC 
Description: Continuing a 20-yr tradition, 

we will create a ceremonial village that links 
each to each across the artificial boundaries of 
state, province, and nation. It wiU spark and 
strengthen ecological networking by the 
exchange of information and strategies to forge 
meaningful lives in balance with our life 
communities. We'll also share and celebrate 
stories of place, model the communities we 
wish to support and create, and replenish 
ourselves for the work many of already do: 
preserving and restoring forests, prairies, 
oceans, rivers, deserts, and other places. 
Together, we'll forge vital and enduring bonds 
that ripple out from our liv~s.,Participants will 
be able to experience life in a perrnaculture
designed setting empjoying earth -friendly 
housing, sustainable forestry, renewable 
energy, and consensus-based decision-making. 

Cost: $300 includes meals and 
camping. Scholarships available for Mexican 
and Canadian participants and US activists . 

Contact: www.bioregionalcongress.org 
biocongress2004@earthaven.org 

Permaculture Fundamentals 
Vermont 

Dates: October 3-10 
Location: Warren, VT 

Description: Through hands-on activities, 
site tours, lectures. and discussions, students 
will develop ecological observation skills and 
explore appropriate technologies and ways to 
create self-maintaining, food-providing, and 
income-generating ecosystems in their gardens, 
fanns, neighborhoods, and communities. 
Specific topics will include: the evolution of 
agriculture, ecological principles of energy and 
nutrient cycling, organic and biodynamic 
gardening and orcharding, sustainable woodlot 
management, watershed and wetland 
restoration, water catchment and spring 
development, natural building and wastewater 
treatment, and the integration of animals into 
cultivated ecosystems. 

Instructors: Andrew Faust 
Cost: $995. Food & lodging extra. 

Contact: Kate Stephenson 
Yestermorrow 

Design/Build School 
189 Vt Route 100, 
Warren, VT 05674 USA 
802-496-5545 
designbuild@yestermorrow .ore 
www.yestennorrow.Ofi 
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7th Annual 

International Permaculture 
Conference/Convergence 
Eastern Europe 

Dates: May and Jup.e 2005 
May 17-30, Design Course 
June 1-5, Tour 
June 6-11, Convergence 
June 13-15, Conference 

Location: Slovenia, Austria, 
Hungary & Croatia 

Description: The 7th Intl. Conference will 
host a 72-hour certificate course in Slovenia, 
followed by a tour of sites in four countries. 
The Designers' Convergence will follow in 
Croatia, with a public Conference in Zagreb. 
ParticipanL~ are expected from all over the 
world. To get the fust newsletter on the 
convergence by mail contact: 
pcactivist@mindspring.com. 

Cost: ·All fees paid in euro. Course 
is 250 eu, Tou~ is 300 eu, Convergence is 200 
eu plus accomodations, Conference is 100 eu. 
50 eu deposit per event by 12/25/04. Funding is 
being sought for 2nd, 3rd & 4th World attendees. 

Contact: Permaculture Inst. of Europe 
lstedgade 79 
1650 K~benhavn V - Denmark 
Ph: +45-3331-5694 
Fax: +45-3325- 7179 
vestergror@dk-online.dk 
www.Permaculture-Europe.org 
www.IPC7.org 

Permaculture Design Course 
On-line 

Dates: Begins October 3 
Location: On-line 

Description: Our 9th annual, 6-month long 
course includes reports, weekly reading 
assignments, and participation in questions and 
discussion via email. The heart of the course is 
The Pennaculture Design Course CD-ROM, 
which includes more than 300 files including 
several "pos~" of course notes and readings for 
each of the 21 course modules, numerous 
papers and pamphlets, at least one sample of a 
full pennaculture design, sample standard 
designs, databases, and other resource 
materials including a full-length book. New in 
Cycle 9 is a course index, which already 
includes more than 1,000 indexed terms. 

Instructors: Dan Hemenway, Cynthia 
Hemenway, and Willem Smuts. 

Cost: $1200 
Contact: Barking Frogs 

Permaculture Center 
http://barkingfrogspc.tripod.com/frames.html 

, 
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Ecovillage Design Course 
Queensland, Australia 

Dates: November 1-6 & 8-11 
Location: Crystal Water Village 

Description: 1l1is cour~e offers ,training 
and key insights into the design of successful 
village-scale communities.The Desi6rn Course 
is eligible for credit toward a Masters in 
Sustainable Development at Stellenbosch 
University, South Africa. 

Instructors: Mme Lim.legger, a design~r of 
Crystal Waters. and international permaculture 
teacher. 

Contact: Ecological Solutions & 
Global Ecovillage Network 
59 Crystal Waters, 65 Kilcoy 
Conondak Qld 4552, Australia 
+61-7-5494-4741. fx/-4578 

info@ecologicalsolutions.com.au 
www .ecqlugicalsolutions.com .au 
and hllp/Jgenoa.ecovillage.org 

Ecovillage Designers Conference 
Queensland, A lL~tralia 

Dates: November 13-1 S 
Location: Crystul Waters Village 

Description: Join an international crowd 
for three days of guest speakers. slides, 
powerpoint presentations. case studies. 
discussions, site visits. and opportunities to 
make new contacts. Topics covered include 
creating legal ownership. models for 
ecovillages, job opportunities in rural settings, 
government support for free enterprise 
ecovillages, urbanising the ecovillage concept, 
innovation towards green infrastructure, 
governing structures thal last, financing 
ecovillages, market trend~, demand. The 
award~winning Cry~tal Waters features many 
environmental solutions and smart ideas. 

Cost: $350 including material, 
meals and access tn library. 

Contact: Max Limlegger or 
Lloyd Williams 

Ecological Solutions 
(see above) 

Planet Organic Programs 
New Zealand 

Alternative Economics 
October 16-30 

Community Planning & Action 
October 3 l-November 11 

Sustainable Ecovillage Design 
November 16-Decembcr 10 

Contact: PLANET Organic 
P.O. Box. 130. Takaka 
New Zealand 
+64-03-525-8334 
info@planetorganic.org.nz 
www.planetorganic.org.nz 

Fuel from Compost 
continued from page 61 

Kompogas is made from compost collected 
as food waste from homes, restaurants, and 
supennarkets (and even the local McDonald's). 
From these food scraps, one Kompogus plant 
can create fuel for 1,200 cars and trucks. 

Kompogas, a mixture of methane and carbon 
dioxide (CO2), can be burned in a gas motor to 
generate electricity, or (with the CO2 removed) 
used to power cars and trucks. It produces 80 
percent less smog-forming chemicals than 
standard gasoline. and the wastewater from the 
process goes into aquaculture projects and 
liquid fertilizer. 

In the plant near Zurich, 30 tons of waste are 
taken in per day. One ton of waste produces the 
equivalent of 18 gallons ofbiofuel. With just 
220 pounds of scraps, a car can travel 62 miles. 

If we used all of our waste this way 
worldwide, we could power IO percent of the 
vehicles on the planet with clean fuel. 

The article "Er,rope "s KompoGas," by Jim 
Motavalli app/eared in E Magazine, a 
Sustai11able811,ri1Zess.com Contellt Partner. We 
saw it at ww»~s11stai11ablebusiness.com. Li 

The Overstory Book 
The Overstory Book, Cultivating Co1111ec

tio11s with Trees, edited by Craig Elevitch, is 
just out in il~ 2nd edition. It's fully revised and 
greatly expanded with an additional 55 
chapters and over 150 photographs. The book 
distills essential information about working 
with trees into 127 concise easy-to-read single
subject chapters. The price of the new book is 
$49.95. There will be a CD version (single 
user) available starting in October for $24. 95. 
Ordering information available at ' 
www.agroforestry.net/overstory/ovbook.html.!l. 

Sewage Issues 
Scientists in the U.S. have developed a 

method to convert raw human waste - or as 
the scientists call it, "number two" - into 
electricity, putting a brown spin on the green
power movement. Oops, did we say "move
ment"? Okay, okay, we'll try to be serious: The 
process works by feeding the ... material .. .into 
a microbial fuel cell (MFC) that uses bacteria 
to break it down - much as the human body 
does - but diverts the resulting electrons, 
which would normally power respiratory 
reactions in the bacteria, into a power genera
tor. Even better, hannful organic matter is 
broken down in the process, so the MFC can 
serve as a kind of sewage treatment plant. 

From New Scientist, Celeste Biever; JO Mar 2004 
http://www.newscientist.com/news/news.jsp !l. 



LETTERBOX 

ltil•J 
Remember Gatto 

Hi Peter, 
I read some of the recent issue 

and was exci ted that it was about 
edu cation. My excitement faded 
soon as I discovered only one 
mention of J.T. Gatto and then just 
in the notes on Weston Miller's 
article . It made me feel bad that I 
hadn't writteq a review for you of 
his new book , The Underground 
History of American Ed11catio11, 
jus t out this year. And if it had n't 
been for a former student who 
stole an important unavailable 
book by the guy whose name is on 
the Harvnrd lecture on educa tion, 
Alexander Inglis, out of the rare 
book lab at NYU . he might never 
have finished it. 

I say this not because there 
wasn't good information on 

education in the issue, there is. but 
it was very clear from some of 
what was said and from some of 
the terms used that they could 
have benefited a great deal from 
reading his book and understanding 
how public education came about 
in this country and why. It is one 
of those books that filled some 
holes in my education, for sure. 

Howard Switzer 
Lind en, 1N 

• 
Invasive Issue Oversimplified 

Dear Peter, 
Hope this finds you well. As 

usual, each. issue gives months of 
thought and of stimulation to 
action . Unlike the author of a 
recent letter, I like the theoretical 
articl es, though hands-on stuff 
inspires the energy to act on the 
theory. Both are good. 

My only cavil is abou t the Pc 
attitud e to inv asive plan ts. In your 
recent book review (Toby 
Hem enway's review of Jnva.rion 
Biology, by David Theod oropoulo s, 
in issue #53, page 47 .), your usual 

calm tone altered quite a bit -
why? No one in the past 
inten tionally set out to weaken and 
disrupt ecosystems, yet they did. 
All actions have unintended 
cons equences , ru1d some are 
harmful. The argum ents you give 
for discounting or dismissing 
claim s that "invasive" plants cause 
harm are pnrt of the truth, but not , 
in my opinion, the whole. It's 
quit e true that healt hy ecosystems 
resist invasion much better than 
weakened ones. Also true that far 
fewer people would hav e died of 
the Black Death of 1348-53 if 
there had not been a climate 
cooling accompanied by poor 
harve sts to weaken the population. 
To argue from this that the climate 
change or harvest declines were 
the "real" cause is not only wrong, 
but contrary to the rich 
understanding of causality that Pc 
fosters. And to impl y that since 
those who died were weakened, 
therefore a) it's OK that they died 
orb) no one would have died with 
out the predisposing conditions is 
wrong as well . Surely we can say 

that invasiveness of plants is a 
complex and overs impl ified issue 
without joining the ranks of the 
oversimplifiers. 

All the best, 
Ilean a Grams, 
Asheville, NC 

Toby Hemenway replies: 
Theodoropoulos s book itself is 

an artempt to co11nier over
simplified claims that inl'a.rive 
species are a sole a11d sufficient 
cause of ecosystem damage. 
Invasiveness is i11deed a complex 
issue, depe11de11t 011 biological, 
physico-chemical, and 
climatological co11ditio11s, the time 
scale considered, extem of human
caused and olher dis111rba11ce, and 
also on how "i11vasive" is defined. 
There is, as you say, 110 single 
cause. The arguments listed in the 
review are not mine b11t those 
given in the bovk (though l happen 
to agree with most of them). Ma11y 
perm.ac11lt11ris1s do tend to be more 
tolerant of species regarded as 
invasive (e.g., comfrey, bamboo, 
Ri1ssian olive), val11i11g these 

continued on next pnge-> 

9th Continental Bioregional Congress 
July 9-17, 2005 

Bioregionalism means working to satisfy basic needs locally; .relying on 
:renewable energy IUld sustaiiiab1e agrieulture, developing local entetprises , 
based on local skills and IeSOOLtes. Bi<rcjionalism challenges and .is an 
altemative to ·nationalimn, cqq,orawrole., anditgp-dbwn fobalizatiou of Oil( lives. 

• Experience a Permaculture Ecovillage 
• Exchange of Information 
• Celebration & Festivities 
• Co-created Schedule & Agenda 
• Workshops & Councils 
• Creattor;i of Ceremoni~I Villa$Je 
• Trq:r.1.sf-Qr:maliQ'~,d ixper.fences 

ns 

FIRE AND CATASTRO PHE • NOVEMBER 2004 65 



'·· 

continued from pg. 65-

species both for human uses and 
for their many functions in agro
ecosystem processes. As for the 
to11e, I only infrequently write the 
reviews, so my style will differ 
from the others, I won't disguise 
that 1 heartily agree with this 
a11tlmr. The labeling of certain 
species as evildoers simply 
because they have migrated via 
human rather than rwn-human 
agency, and have effects observed 
by us rather than occ11rring before 
we arrived at a site is a subject I 
(and Theodoropou/os) have strong 
feelings and ideas about. I'm not 

surprised (nor regretful) that those 
came through. Thanks for your 
letter and ;your kitid remarks about 
the rtU1gazine. 

Keep Up the Good Work 

Peter and all, 
You all just keep on with the 

good stuff. I just did a one-day 
livestock seminar for David 
Blume in Stelle, Illinois, and I 
never cease to be amazed at the 
creativity and proactive energy 
permeating pennaculture. 

Stay with it, 

Joel Sala tin 
Swoope, VA 

Gr~11f)iU1A le ·c.t G1ii(4i 
•re•d tie W•rfJ 

<if~t11f lub~c1tipti0~s: 
i~ cQip·ies fo 0r:,ie c1d4Yf'·~sf 

1 vea, ff• $99 

Back Issues of The Permaculture Activist 
I, 1 July '85 Permaculture In Oz 
II, I Feb. '86 Garden Design 
II, 3 Aug. '86 2nd lnt'l PC Coof. 

I, 2 Nov. '85 Fruit & Nut Trees 
II, 2 May '86 IPC-2 & Pc Courses 

TI, 4 Nov. '86 Fukuoka, Key1ine, Genetic Cons'vn, City Farms, Oceanic PC 
Ill, 1 Feb. '87 Networking, Natural Farming, D-Q UJ}iv., Children's PC 
Ill, 2 May '87 PC Restoration of Wild Lands, Design for Swmnnento Fann 
HI, 3 Aug. '87 Annual Planting Cycle ID, 4 Nov. '87 Trees (or Life 
IV, 1 Feb. '88 Marketing PC Prodacts, Bamboo, Home Wastewater Treatment 
N, 2 May '88 Urban-Ruta.I Links: Economics & Commllllity Development 
IV, 3 Aug. '88 Social Forestry, Gahions, fap. Org. Ag., Prodc/Cons. Coops 
IV, 4 Nov. '88 Multi-Story Tree Crops, Greening Domin. Repb, Runoff Gardens 
V, 1 Feb. '89 Permaculture:ADesigner'sManual, Tree Bank, Water in PC 
V, 2 May '89 PlanlGuiJds,RoofGardens,SmallLivestock 
V, 3 Aug. '89 Rainforest Conservatioo in Ecuador, Gaia, Weed Gardens 
V, 4 Nov. '89 PCDef's, Water Conservation, Small Darns, Ponds, Keyline 
VI, I Feb. '90 Ho115ehold Greywater Systems, Soil Imprinting 

•• .YL 2 Mil, '.20 Insecw.ry Plants, more Greywater, Land Use for Pooole 
VI,3 Aug. '90 Water: Forests &Atmosphere, Catchment, Nepal, Pond Design 
VJ.4 Nov. '90 Urban Pennaculture, Ecocity Conf., SoiLDetox, Suburbs & Pc. 
#23 May '91 Politics of Diversity: Greenhouse Market Gdn; PC in Nepal. 
tfl4 Oct. '91 Creativity ID Design: Examples; lndexlssnei; #1-23; 
1115 Dec. '91 Design for Community: CSAs. Restoring Forest; Garden &:ol. 
#26* May '92 Soll: Our Pru:t, Our Future: Fertility, Wonns, Cover Crops 
#27" Aug '92 Iotegrating Pc: Deconstructing Utopia, Grassroots Organizing, 

Garden Polyculture, Pattern Leaming, Living Fences 
#28.. Feb. '93 Structures: Comn'ty Dsgn, Lfil'S, Industry, Stmwbale/fimber-frame Bldgs. 
ir.19/J0*July '93 Networks: Special MediaRvw,Rural Reconstr'n, Leaf Cone., Comn'ty 

Food I nitiuti vcs, Pc in Palestine, Do-Nothing Educ., Feng Sh11i, Pc Acad. 
#31"' May '94 Forest Gdn,g: Energy & Pc, Mushnn Gultvn, Robt.Hart's F.G., Spp for 

N. Cal., Aldm, Agrofoicstcy in Belize & China, Honeylocust, N-fixers. 
#32 April '95 Animals & Aquaculture: Animal Polyculture, Small-scale Cattle, 

Goat Dair:y, Keylinc, Feral Chickens, Bee PlanL~. Coostructed Wetlands 
#33 Dec. '95 Cities & Their Regions: Green Cities, LA Eco-Village, MAGlC 

Gartlens, CoHousing, Micro-llnterprise Leading, Suburban Conversion. 
#34 June '96 Useful Plants:Bamboo Polyculture., Medicinals, Pest Control, Root 

Crops, Oaks, R. Hart's For. Gdn, Russian Plant5, Reg!. Plants, Soll!Ces 
#.35 Nov. '96 Village Design: Pattern Language, Consensus Democracy, Conflic~ 

Historic & New Vlllnges, Planning for Tribe, Vlll. Economics 
#36 Mar. '97 Climate & l\1icrodim111e: Climate Change, Wtndbrcaks, Low-Tech Sun 

Locator, Drylnnds, Cool Slopes, Straw-Clay Bldg, Rnund Beehive, Wat.er Catch. 
#37 SepL '97 Tools & Appropriate Techoology: Dowsing, Workbikes, New Energy, 

Scythes, Japanese Saws, Nursery, Femx;emenc, Greywmter, A-frame & 
Bwtyip Level,, Ram/Pump, Solar Toilet, Log Yoke, Cookstoves.o. 

#38"' Feb. '98 Economic Transformation: Speculathi: Bconomy, No Middle Class 
Worker-Owned Coops, WWOOF, No Money!, Glo"bnl Warming, What 
Profits?, Holistic Financial Planning, Land Use, Adopt-A-Hive 

#39 July '98 Knowledge, Pattern & Design: Pc: A Way of s~eing, SUDd Dunes, 
Native Conservation., Language Worldview & Gender, Patterning as 
Process, Land-Use Planning, Teachiog Pc, Vietoam, Holmgren on Pc 

#ID Dec. '98 New Forestry: Reg!. DevlpmL, Horsclogging, Menominee Rcserv'o, 
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Forest Investing, Restoration, Old Growth,.Humeslend Tenure, Fores! 
Soils, Forest Farming, Woody Agric., Rainforests, Wlndbreaks, Coppice 

#41 * May. '99 Natural Building: Oregon Cob, Cordw0<,d, Bamboo, Thatch, Ethics, 
High Winds, Origins of Conflict, Greenhouses, Ponds, Adobe. Road
Building, MicroHydru, B!dgs. That Live, Under $20K Houses, Dreams 

#42 Dec. '99 Self-Reli11oce & Community Cooperation: Co-Jotelligcnce & Self-
Orgn., Archetype Design, Sovereignty, Samoa, Mnndragon, Natural 
Housing, Comm. Gdrn;,, Zone Zero, Solar Electric Tractor, Beekeeping 

#43 Jwte '00 Food & Fiber: Hunger, Fcnnents, Seasons Salads, Heirlooms, Fencing, 
Self-Fertile Gdns, Rice Revolution, Cold-climate Food, F..dible Insects, 
Chilies, Food Origins, Garlic, Ethnobotany, Wild Food, Bamboo, Hemp 

#44 Nov. '00 Earthworks & Energy: Spreader Drain, Horse Swale.~, Eurth Dams, 
Machinery, Carpet-lined Ponds, Constr. Well110dl!, B iogas, Windmills ... 

#45 Mar. 'OJ Medicine & Health: World & Self, Healt&y Home,Besigning Care, 
Ayurveda, Agents of Decay, Comm. Health Centres, Women Trad. Med 
4th World Apolhecwy, Healing Weeds, Medicinal Crops, Hawaiian Bot'ls. 

#46 July '01 Good Work & Right Llvelihood: Pc Gol.fCoune, 0ownsize Cos! of 
Living, New Forest Economy, Energy Curreocy, Buddhist Mkti ng ., End 
Wage Slavery, What's Surplus?, UrbUD Community, Enterprise Facil'n. 

#47 June '02 Watersheds: Water as Commodity, Basins of Relations, Beavers 
Watershed Development, Skywater·Center, Urban Stonnwatcr 
Gabions, Conservation Investments, Peat Bogs, Rabbit~. 

#48 Sept. '02 Making Changes: Co-fnteJJigent Activism, Webs of Power, Urban 
Food, How to Change, Teaching for Change, Global Trnnsfonnalion, 
City Repair, Escaping the Job TrJp, Argentine Recovery, Costa Rica Pc 

#49 Dec. '02 Where Is Per:macalture? Lnnd-Renl Rcfonn; 10 N. American sites 
plus Cuban Agric.; Beauty+Sustainability in NZ; Cacti/Succulent 
Plants; Animal Self-Medication; Challenge to Pc Movement 

#50 May '03 Ecosystems: Holmgren on Pc Mvmt; E. Hazelip & Synrg. Agric. 
~hestouts/PigeonB; Oak SaVllilfillS; Root Crop Polycultr5.; Alders 
Fungal Ecos.; Humans & Wildn; Indoo~Ecos.; Humid Tropics. 

#51 Jan '04 TnulitlonaJ Knowledge & Regeneration: 'Bales on Cataclysm& 
Collective Memory; She11ard' s Wisdom of the Genome; Waru 
Waru;.Biosculpture; Inuit Medicine; Fermented Stimulants. 

#52 May '04 Aqaaculture: Ecological Aguaculture; Fish for Health; Dowsing; 
Designing Ponds; Greywater Biotreatrnenl; N. Amer. Polyculture; 
Managing for Native Species; Integrated Vlllagc, Fisheries; Vietnam. 

#53 Aug, '04 Education: Life-long Leaming; Edge-ucation; The Albany Free 
School; Indigenous Education & .Ecology; Ecocentric Pedagogy; 
School Gdn and Dances; Ecology of Leaming; Brain Gym. 

$6 each ppd* • 20% discount on 5+ • Complete Set $215 
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except for the following: Vol. 1,1 -VI, 2 & 32--36 - $5.00 each, 
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CLASSIFIEDS 
Classified Ad Rate,: -10~/word. S8.00 
minimum. advance payment required. 
Send ad copy and payment to: 

The Penn aculture Activist 
PO Box 1109 
Black Mountain NC 287 11 

One free 20-word ad with subscription. 

Books & Publication s 

Portable Dwelling Info-letter: about 
living in tents. yurts. domes. trailers. 
boats. remote cabins. other mobile or 
quickly-made shelters plus plans for 
simple low-cost. low-impact comforts 
and conveniences. Sample SI. 6/$5 . 
Box 190-pa. Philomath OR 97370. -99 

Help Wanted 

BOLIVIA. Help needed with Pc 
project in the Andes. free board in 
exchange for labor. one week 
minimum. Inquiries: 
chulumani pc(a'yahoo ._com. -5~ 

Seeking assistance shifting from 
parasitism to symbiosis. Offering 
roomh, in large bio, heller vi Ila on 6-1 
acres of central We, t Virginia hillsides 
for rent. care- taking. or whatever. 
Permaculture approach initiated - far 
10 go : loL~ of ideas: extensive water 
manage ment - h illsides. ponds: 
c~cc ll cnL gardening soib an<l facil i ties: 
attached greenhouse with pond and 
watc1t'a lls: natural air co nditioning: 
free gas heat and utilities : separate 
studio available: shared access to 
common rooms and lands: extensive 
library: Internet access : pcrsonal 
transportation necessa ry. Currently 
guided by benevolent male dictator 
(trioxy moron) and 16-year old seco nd 
son - so nearly all things negotiable! 
Contact Bob at anq111alous@ci1link.net 
or 304-655-8662 . -51 

Rental 01>portunitie s 

CABINS on Klamath Ri,cr(N . 
California) $325/ mo. YURT /T IPI 
sites S 100./mo. Caretaker Position. 
Call (530) -169-3218 or Vi!>it 
www.omrl_,.mg. -54 

We'v e restored our service -

Perm a culture Magazine 
-creative, colourful , and rich with resources 

Get the news from Britain and Europe quarterly. 

Visit us on the Web 
wvvw.permacultureactivist.net 

info@permacultureactivist.net 

Subscribe to-

AG RO FORESTRY NEWS 
High-quality informati on on temperate climate 

tree crops and forest gardening. 40-pages quart erly. 
Issue 12,4 (#4 8) feature s The Dawn Redwoo d. 

Pollination of Nut Trees . Blue Honeys uckle . Voles. 
The Orienta l Quinces. plus News & Book Rev iews. 

$28/yr, $53/2 yrs. Use form below . All back issues available, 
$7.50 each postpaid. 10% discount on 5+. Write us for back 
issue contents or see our website: PermacultureActivist.net. 

Shipped by air post to USA, Canada, Mexico. 

U.K. ) 

Living examples of design for cool climates & urban settin gs. Co rse listin gs. 

Issue #41: Discover the Pulse of Life • Grow Your Own Building • Build It Wit h 
Stone • Plan A Polytunnel • Stay In The Garden • Get Funky in Ir land • Search 
for Tranquility • Make Ointments & Face Masks • Green Energy i Wales 

Available from Permaculture Activist 
Back issues $7 each (#4-6, 22-25, 37, mi .) 

Subscription: $27/yr , $51/2 yrs. Use form b low. 

r----~- ------------ ----------------------, 
Free Classified Ad for S ubsc riber s . SUBSCRIPT ON FORM I 
A bonu s to subsc rib ers: one free 20 -wo rd 
c lass ified ad (or $8. 00 off any ad). Send 
yo ur ad with subsc ripti on pay men t or use 
bo nus late r. Add 40¢ /w ord ove r 20 wo rds. 
Use thi s fo rm to se nd in a cla ss ified ad eve n if 
you a re no t a sub sc ribe r. Write your ad he re : 

.. ENTER G I FT SL HSC'RIPT I ON H ERE .. 

I want to s ub scrib e to The ermacultur e Activist and wo rk to develop an eco log ically 
sust a inabl e land use and c tur c . I w ill co ntribute as follows (please chec k one) : 

_ $23 - I ye ar / -I iss ue. $55 - 3 yrs/ 12 issues (U .S .. Canada . Mexico on ly) 
r-

$ 18 - I ye ar gif t sub s ripti on with reg ular subscr ip tion en try or re newa l 

$36 - I ye ar ove rse as a irma il $96 - 3 yrs ove rseas a irm ai l 

$400 Act ivist Lif ct in Sub sc rip t ion ($600 overseas) 

$27 - I year/4 iss ues erma culture Magazine {U.K. ) $5 1 - 2 y rs/8 issues 

$28 - I year /4 iss ue s groforestry News $53 - 2 yrs/8 issues 

On e dollar of eac h Act, ist sub sc ript ion- year goes to a Tree Tax fund fo r new forestry 
proje c ts. Please print in in the in form at ion reques ted be low . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Send this form w ith yo 1r c heck or mo ney order paya ble in US do llars to : 
The Permaculture Activi t, Subscriptions , PO Box 1209 , Black Mountain NC 287 11 USA I 

NAME 

ADD Rl '.SS 

PIIONE 

I 
I 
I 

L ______ ___ ____ CITY -----

I 
I 
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CALENDAR 
November 1-6 and 8-11. AUSTRALIA. 
Ecovillage Design Course & Practicum. 
GENOA. Ph.+61 -7-5494- 474 1. f x/-4578. 
info @cco log icalsolu1ions.co m.au. 
November 6. Okla. City, OK. Conference -
Future Farms 2004: Digging Deeper. Kerr 
Center. 9 18-647-9 123. www.kcrrccn te r.com . 
November 12-14. Asheville, NC. 19th Annual 
Sustainable Agriculture Conference. 
Carolina Farm Stewa rdship Assoc iation . PO 
Box 448. Piu sboro, NC 273 12. 919-542-2402. 
fx/-740 I . cfsa@ca roji nafarmstcwards.org. 
www.caro linafarmstewa rds.org . 
Nove mber 12-14. Occidental , CA. Intro
duction to Permaculture. Occ idental Arts & 
Ecology Ctr. 707-874- 1557. oaec @oacc.o rg. 

ovember 12-14. nr. Tustin , MI. A 
Conference for Community Supported 
Agriculture. CSA-M l, 3480 Poller Rd .. Bear 
Lake . Ml 496 14. 877-526- 1441. 
csafarm@ jackp ine.co m. tcf.i tgo.com . 
November 13-14 &20-21. Los Angeles, CA. 
Permaculture Design Course. 805-528-3763. 
!ll!.p://eanhflow. co m/courses2004/ indcx .shlml . 
info @car1hf1ow.com. 
November 13-15. AUSTRALIA. 
International Ecovillage Designer s 
Conference. GENOA . Ph.+6 1-7-5494-474 1. 
fx/--l578. info@eco logical solutions.co m.au. 
www.cco log icalsolu1ions.com.a u. 
November 14-18. Oregon. Community 
Experience Week. Losl Valley Educational 
Ce mer. 54 1-937-2567 x 122 . 
www.lostva lley.org. diannebr @lost val ley.org. 
Nove mber IS-December 1. SRI LANKA. 
Permac ulture Design Certificate Course & 
Cultural Immersion. GENOA. Ph.+6 1-7-
5494 -474 1. fx/-4578. 
info @eco logica lso lu1ions.co m.au. 
November 16-December IO. NEW 
ZEALAND. Susta inable Ecovillage Design. 
PLANET Organic. +64 -03-525-8334. 
info @planet organic.o rg.nz. 
www.p lanetorgan ic.o rg.nz . 

November 19-21. Occidental, CA. 
Democratic Decision-Making. OAEC. 
707 -874- 1557. oaec@oaec.o rg. 
November 20-29. ARGENTINA . 
Permaculture Internship. Permacu lturc 
Institute of Arge ntina. lnstilllto Argenti no de 
Permacultura. Asoc iaci6n Ga ia. tel +54-2272-
492072. gaia@gaia .org.ar . www.gaia.org.ar. 
December 3-17. Hawaii. Permaculture 
Design Course. Jenny Pell. 360-385-7749. 
jennycverywhe re@ya hoo .co m. or Liddy Are ns: 
636 -284-007 3, I iddyaren s@yahoo.com. 
www.permacultu reportal.com and 
www.so larfar m.com. 
Decemb er 6-10. BELIZE. Solar Photovoltaic 
Systems . The Farm Ecovi llagc Tra ining 
Cc mer. www. thefa nn. org/etc . 
January 3-23, 2005 . MEXICO. Leadership 
fo1· Social Change. Living Route s, 79 S. 
Pleasa nt St.. Suite 302. Amherst. MAO I 002 . 
888-515- 7333 or 4 13-259-0025. 
www.LivingRoutes .org. 
January 5-22, 2005. BAHAMAS. 
Pcrmacultur e Design Course. Chri s Shanks . 
ch shanks@hotmail.com . 
January 14-31, 2005. COSTA RICA. Perma
culture Design Course. iDJo.@_puntamon a.o rg. 
January 16-30, 2005. No. California . Earth 
Activist Training. 707-583-2300 x 119. 
mcr@starhawk.org.www.eanha ctivisttraining.org. 
January 19-22, 2005. Pacilic Grove, CA. 
25th Anni. Ecological Farming Conference . 
Eco log ical Farmin g Assn. 83 1-763- 2111 . 
www.eco -farm. org. 
Januar y 27-February 12, 2005. Hawaii. 
Permaculture Advanced Course. Jenny Pe ll: 
jennyeve rywhe rc@ya hoo.com. 360 -385 -7749. 
or Liddy Are ns: liddyar cns@ya hoo .com. 636-
284-0073 . www.pe rmaculturep ortal. com and 
www.s olarfarm.co m. 
January 30-February 10, 2005. MEXICO . 
Wisdom of the Elders. Goddard Co llege. 123 
Pitkin Road. Planfi e ld. VT 05667 . 800-468-
4888 x243. www.godd ard.edu. 
Februa ry 5-18, 2005. Occidental, CA. 
Permaculture Design Course. Occ identa l Arts 
& Eco logy Ctr.707-874- 1557.oaec@oaec .org. 

The Permaculture Activist \..---- - ---
Post Offic e Box 1209 

\ Black Mountain NC 28711 USA , 

ADDRESS SERVICE REQ UESTED 

Compli111e111ary--please subscribe 

February 8-27, 2005. NICARAGUA. 
Permaculture Design Course . East Coa st 
Chris Shank s. ch shan ks@hotmail.com. or 
Jenny Pe ll. jcnnyeverywhere @yahoo.com. 
www.pc rmacu lturenow.com. 
Februar y 11-12, 2005. Aberdeen , SD. 
Northern Plains Sustai nable Agric. Society 
Winter Conferenc e with keynote speake r 
Sally Fallon. 70 1-883-4304. www. npsas.o rg. 
February 18-May 6, 2005. New Mexico . 
Program in Earth-based Vocations. 
Ecove rsily. 2639 Agua Fria Rd. Santa Fe. NM 
87505. 505-424-979 7 XI 0. 
www.ecove rsity.org. info@ecovcrsity.o rg. 
February 26-March 11, 2005. New Mexico. 
Permaculture Design Course. Ecove rsity. 
505/424-9797 x I 0. www.ecove rsity.org . 
info @ecoversity.org. 
At>ril 29-30 , 2005. Chestnut Ridge, NY. 
Organic Beekeeping Workshop. The Pfeiffer 
Cente r. 845-35 2-5020 x20. 
in fo@pfciffercen ter.org. www.pfeifferc cnter.org. 
June , 2005. CROATIA. 7th International 
Pcrmaculture Convergence. Permacu lture 
lnstilule of Europe. lstedgade 79 . 1650 
K(.lbenhavn V. Denmark. +45 -333 1-5694. fx/
+45-3325- 7 179. veste rgror @dk-o nljne.dk. 
www.ipc7.org. www.permacul1ure-europe.o rg. 
July 9-17, 2005. Southern Appalachian 
Mountains. 9th Continental Bioregional 
Congress . Earthaven Ecov illage. 
www.b ioregio nalcong ress.org. 
bioco ngress2 005@ea rlhaven.org. 
August 19-November 18, 2005. New Mexico. 
Program in Earth-based Vocations. 
Ecoversily, 505-424-9797 x I 0. 
www.ccovc rsity.org. info@ecoversj ty.org. 
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