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Celebrating our 100th Issue
John Wages

Greetings, Reader! Congratulations on opening the 100th 
issue of this magazine. Permaculture Activist began publishing 
in Summer 1985, with an article on weeder geese on page 
1. Permaculture Design, having now passed its one-year 
anniversary, is poised for dramatic changes. We have a new 
look. We are working also to enhance content, by bringing in 
new authors and sharpening our focus on practical information 
for living. Your feedback on all these changes is appreciated.

As many readers will recall, we raised funds for the 
transition from Permaculture Activist to Design through a 
successful Kickstarter. With those funds, we embarked on 
a website redesign, which proved much more complicated, 
expensive, and time-consuming than we had anticipated. In the 
end, our determination to retain all the content of the Activist 
site, with its lists of institutes, courses, and allied entities, and 
the practical need to get the Design website up and running as 
soon as possible, led to essentially recreating the old site with 
a new name. Working with an experienced web designer, we 
have now begun to develop a completely new website, which 
will be much more easily accessed. While all the information 
collected over the years will still be there, the organization of 
the site will better lend itself to searching. Also a plus: it will be 
comprehensible to newcomers!

A second initiative involved the archiving of all our back 
issues. Even more so than the website overhaul, this project 
has proven to be a major undertaking. We have completed the 
hardest part of archiving the back issues: scanning the early 
issues that are available in hard copy only. We had hoped to 
make this initial tranche of 43 issues available for order by 
the time this issue went to print, but we still have a lot of re-
scanning and proofing to do. 

Finally, we announced that we would launch a digital 
version of the magazine. This we have done, beginning with 
the Supplement to #98 (available for free download; we have 
also made the Seeds issue, #91, available as a free sample), then 
introducing a pdf version of each issue beginning with #99. 
We anticipate being able to include articles in the pdf edition 
for which there was no room in print, due to our strict page 
limit (costs increase dramatically both for printing and postage 
if we add pages), such that the pdf edition is a bonus for our 
subscribers—at no extra charge. Beginning with #101, we plan 
to offer download-only subscriptions.

Other changes are afoot. Beginning June 1, we will have 
a new address. We’re giving up the rat race and moving 
back home, which is northeast Mississippi. We believe that 
relinquishing our regular jobs in Silicon Valley will enable us 
to focus more of our time and energy on making Permaculture 
Design as good as it can be. Who knows, we might even finish 
our book on vegetable gardening in hot, humid climates, now 
some ten years in the making. Unlike fine wines and sour 
beers, gardening manuscripts do not improve with age, unless 
published.

On a related note, we have continued the Tree Tax Fund 

that Peter Bane established in the early days of the Activist. 
However, we have not had any applications. Hence, we will 
discontinue the fund effective July 1. If you have a project 
(and we’re talking about small projects too—the kind where 
~$1,000 could make a difference), send us a short (limit 1 page) 
letter describing your project and how you propose to use the 
funds. Feel free also to nominate a project. If we receive no 
applications or nominations by July 1, we will make a gift to a 
worthy project of our own choosing.

Thanks to our writers and you, our readers, for helping us 
reach this milestone.

On this watery planet, we often deal with water extremes. 
Sometimes, we don’t have enough water. At other times and in 
other places, we contend with heavy rains or snows that lead to 
flooding. Water is central to life on Earth, and any sustainability 
strategy like permaculture must consider water in all its forms 
and potential. We need drinking water, bathing water, water 
for our plants, water for public health and sanitation, and 
manufacturing (like washing reusable milk bottles). In the 
world of plenty made possible by abundant fossil fuels, we 
could pump seemingly unlimited water from fossil reservoirs 
deep underground, with little concern or care in management of 
incoming and outgoing streams. Energy descent mandates that 
we distinguish potable from other uses, and above all to cease 
flushing perfectly drinkable water down the toilet. Sustainability 
strategies include harvest rainwater, slow-spread-sink to mitigate 
the effects of flood and to replenish aquifers, store water in soils, 
and reclaim graywater for appropriate uses like irrigation.

We were intrigued by the lack of drought-focused articles 
submitted for this issue, given the serious long-term drought 
conditions on the West Coast. Perhaps the rains of El Niño have 
reassured California and Oregon that all is well. But if the past 
is any guide, long, deep droughts are in the cards, regardless of 
climate change. Funny thing about the future: it keep happening 
over and over again. So, prepare for drought.

Floods seem to arouse more interest, perhaps because of 
their often sudden onset, as compared with the slower, more 
insidious beginnings of drought. We have more time to adjust 
to drought. In the wetter, wilder world of climate change, 
perhaps this concern with flood is appropriate. What damage 
does drought really do? In the long term, new species are 
born to fill the desert niche. In contrast, flood scours the land. 
Floods can be destructive of life, property, and soil. Gullies 
streak the landscape of the Southeast, as well as parts of coastal 
California—anywhere vegetation has been removed and the soil 
tilled. 

Coastal inundation (aka permanent flood) is poised to 
submerge the state of Florida. Where will the people go? Where 
will the Florida panther go?

Even if we had 1,000 pages, we could never have covered 
such a broad topic. Thanks to the authors who stepped forward 
to tell us about their experiences and insights.                       ∆
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MY DANCE WITH THE HURRICANE RAINS began 
on my last day in Albuquerque, as I walked along a 
beautiful acequia that predates the US. “Officially” 

established by the Atrisco Land Grant in 1692, the acequia con-
nected New Spain’s water system to the irrigation systems of the 
Pueblo Indians. This and other acequias have been in continual 
use ever since. I love walking along these irrigation canals and 
experiencing their history, as they are beautiful corridors of 
water; food; shade; people on foot, bicycle, or horseback; and 
wildlife. Hands down, the acequia is the best way to get around 
town and connect to this place.
 Studies have also revealed that these acequias enhance the 
flow of the Río Grande and the quality of associated groundwa-
ter: the lifeblood of both the community and the State of New 
Mexico. These unlined canals move the river’s waters through-
out the whole of its floodplain, helping to reduce flooding in wet 
times. For similar reasons, the river is able to flow longer in dry 
times. Because much of the water that infiltrates the soil along 
the canals and throughout the floodplain slowly migrates back 
to the river by seeping through the soil (beneath the surface), 
evaporative loss is greatly reduced. That slow seeping through 
the soil recharges the river up to three months after the rains and 
their runoff have ceased. The subsurface seeping also keeps the 
water cooler, as does the shade from the cottonwood-tree galler-
ies and willows along the river’s banks—all of which is great for 
improving water quality, flood/erosion control, fish habitat, and 
soil building.

 These are natural living systems/processes we can build 
on. Such had been the goal of a seven-day Water-Harvesting 
Certification Course with Watershed Management Group I had 
just helped teach in Albuquerque. The acequia walk gave me a 
little rejuvenation time before catching a bus to Ciudad Juárez, 
México, the location of the next stop on my trip.

Ciudad Juárez

 I was invited to Juárez by the Border Environment Coopera-

They built where no 
one should—then 
the rains returned—flood 
damage was catastrophic.

West Texas Water-Harvesting
Capturing the Rains of Hurricane Odile
Brad Lancaster

tion Commission (BECC) / Comisión de Cooperación Ecológica 
Fronteriza (COCEF). The rains arrived before I did, and I was 
met with flooding in many parts of the city. This video illustrates 
the flooding best (www.youtube.com/watch?v=QLJtprq-x6g).
 Juárez is in desperate need of infiltration strategies because, 
as is the case in any typical urban setting, the majority of the 
land is paved over, which generates flooding runoff. Large parts 
of the city lie within the historic floodplain of the Río Grande, 
which compounds the problem. Now, due to the engineered 
channelization of the river, many of these areas are below the 
river. In addition, the sparsely vegetated Sierra de Juárez on the 
west side of the city drains much of its ample runoff directly into 
the city’s impervious concrete and asphalt infrastructure. And to 
top it off, a large part of the city is built on a historic playa, or 
ephemeral lake. After a number of very dry years, people forgot 
that the playa fills with water in big storms. They built where no 
one should—then the rains returned—flood damage was cata-
strophic.
 As there are few opportunities to drain water, there is great 
potential and need to infiltrate water—especially in this dryland 
city where average annual rainfall is just 12” (~300 mm) per 
year. For too long, the gift of rain has been rejected, resulting in 
a built environment that treats the rain as a burden.
 This was made painfully obvious when I learned that ancient 
acequias in Juárez, as old as those in Albuquerque, have recently 
had their functions reversed, and are now clad in concrete and 
used to drain water out of parts of the city, instead of increas-
ing the infiltration of Río Grande water throughout its historic 

Google Maps view of Alpine Public Library site. Pre-workshop, 
when it rained, water would flow from front (east) side of build-
ing’s roof, into the parking lot, out the northeast corner of the 
parking lot, then to the left of the sidewalk straight to the street.
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the Marfa NPR station for an interview arranged by Will Juett, 
my main host in Alpine. This was an awesome precursor to the 
upcoming weekend’s public talks and hands-on workshops, as 
this station broadcasts its signal throughout West Texas. The sta-
tion is thriving, and the staff is wonderful. In such a rural area so 
far from any big cities, it seems surreal to be able to turn on the 
radio and find this station.
 After lunch, it was off to neighboring Alpine, for some 
panic-fueled efforts to get the Alpine Public Library’s site ready 
for the next day’s hands-on water-harvesting workshop.
 When we arrived, Bryce, the backhoe operator from Big 
Bend Telephone, was already waiting to dig. I hadn’t yet had a 
chance to walk the site and figure out what we needed him to do, 
though, so I began rushing around with a laser level, accompa-
nied by my assistant on-site, Jared, trying to make sense of the 
site’s slopes and how best to harvest its waters. Things were 
not immediately coming together: The slopes were subtle, our 
limited time with Bryce and his backhoe was ticking, everyone 
was looking to me for the plan of action—and I didn’t have a 
clue where to begin. My panic level crept upward. What to do?

 I decided to share the panic. I calmly told everyone how 
and why I was internally freaking out, and what I was trying 
to ascertain. With that aired, I could relax a little more. I then 
reminded myself that it didn’t really matter if we moved any 
dirt with the backhoe or a shovel. The most important thing was 
that we figured out what was currently happening on the site in 
regard to water and sediment flow. If during the workshop we 
could convey how we read and understand the site’s dynamics, 
everything would be fine, as reading patterns is the first step to 
inform a design. Pattern-reading is the foundational work.
 Grounding myself by simply reading and observing the land 
was my salvation. We tracked the current water flow with the la-
ser level—water of course flows downhill—and via the density 
and vigor of the weeds and Bermudagrass (Cynodon dactylon) 
growing along the flow path. It became clear that runoff from 
the east side of the library’s roof, along with all its parking-lot 
water, drained through the northeast corner of the parking lot, 
away from the site’s recent tree plantings, and straight into the 
street to the north—a huge loss of potential.
 We then marked out a contour line with landscape flags just 
below where the water drained off the parking lot. This was the 
highest point where we could begin, and thus have the great-
est potential to use existing elevations to distribute water with 
the free power of gravity. It also follows the water-harvesting 
principle of “starting at the top.”

floodplain. Upon hearing this, I immediately began to wonder 
how these old acequia rights-of-ways could again be turned into 
unpaved, living infiltration infrastructure—this time infiltrat-
ing runoff from city infrastructure rather than the diverted river 
water they used to accommodate.
 As brainstorming and conversation continued, we were 
whisked off to BECC/COCEF’s conference on green-infrastruc-
ture potential on both sides of the US-Mexico border. I had the 
honor of being able to present on neighborhood-initiated green-
infrastructure/water-harvesting efforts in Tucson. Sam Rose of 
Raíz de Fondo in La Paz, México, followed up by presenting 
on green infrastructure implemented in La Paz, some of which 
I had had the pleasure of helping facilitate. Sam also announced 
the release of a Spanish edition of Green Infrastructure for 
Southwestern Neighborhoods (Infraestructura Verde para Co-
munidades del Desierto Sonorense). Then, Irene Ogata from the 
City of Tucson enlightened everyone on how Tucson had shifted 
policies from discouraging rainwater harvesting to encouraging, 
incentivizing, and mandating it—an example of what other cities 
could likewise do!  
 Commentator Mario López from CONAGUA (the National 
Water Commission of Mexico) then wrapped things up with 
a great verdict—he felt Green Infrastructure was possible in 
Mexico and should be pursued! Huge thanks to Ana Cordova of 
El Colegio de la Frontera Norte who was a big player in making 
this panel and conference happen. A dozen or more video clips 
from the conference can be found on the COCEF/BECC You-
Tube channel.
 Unfortunately, I was not able to stay for the second day 
of the conference, as I had to catch a pre-dawn ride to Marfa, 
Texas.

Day One in Marfa and Alpine, Texas

 Arriving at 6 AM, I met Chris Hillen of Marfa International 
School and hit the ground running, assessing the site for a work-
shop I’d teach at the school two days later. A few short hours 
later, with the gears of preparation set in motion, I ran down to 

“Drop the strategy, Brad,” 
I ordered myself, 
“and just read 
the pattern on the land.” 

A quick conceptual plan I drew up for the Alpine Library site 
based on Google Maps views and phone conversations—without 
the added benefit of my own on-site observations.
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 Contour marked, we checked the elevation of the land 
beyond it. Things started to look promising! It looked as if we 
could back the incoming water up and spread it out over a much 
wider area behind a contour/diversion berm along the contour 
line we had just marked, and then direct the overflow water over 
a very subtle ridgeline (which up to this point had ensured that 
all the runoff water wastefully went to the street). By crossing 
that ridgeline, we could divert the runoff water to a wide natural 
basin that up until now had never received any beneficial runoff 
inputs from the site’s abundant roof and pavement—thereby al-
lowing for a huge gain of potential.
 Cool! Things were starting to make sense. And best of all, 
we were not driving the design—the site was! The next ques-
tions were where would the overflow water from the basin go, 
and how would it get there? (Remember that you always need 
an overflow route, and you strive to enhance the potential of that 
overflow. This is one of the Eight Water Harvesting Principles 
thoroughly covered in my books, a principle which I always run 
through in my head when a plan starts to form.) We continued 
taking more elevation measurements with the laser level.
 I had in my mind that we’d put in a subtle, wide, and shal-
low diversion channel that would meander the overflow water 
over more area before it finally spilled over into the street. That 
approach was a problem, though, as I was coming at this with a 
preconceived idea of a strategy that I wanted to use. Thankfully, 
I caught myself. “Drop the strategy, Brad,” I ordered myself, 
“and just read the pattern on the land.”
 Into focus came the realization that, due to the site’s subtle 

slope and the shallowness of the natural basin, a diversion chan-
nel would be an anti-harvesting strategy. Since the elevation of 
the diversion channel’s bottom would be the same as the eleva-
tion of the bottom of the shallow natural basin, it would thus 
drain the water we wanted to harvest and infiltrate within the 
basin.
 Channeling water flow is also problematic in that it can 
increase all three points of the erosion triangle: speed-depth-
volume. Increase any one of the three with flowing water, and 
you increase the water’s ability to pick up and carry sediment, 
potentially leading to erosion. (See Appendix 1 of Rainwater 
Harvesting for Drylands and Beyond, Vol. 1, 2nd ed., for more 
on this triangle and how your understanding of these processes 
can shift your designs to work with, rather than against, natural 
systems.)

 We kept taking levels to ascertain the depth of the basin 
in relation to the elevation of potential overflow points—the 
greater the difference between these two points, the greater the 
water-storage/harvesting potential of your basin. (See the Three 
Key Elevation Relationships on p. 50 in Rainwater Harvesting 
for Drylands and Beyond, Vol. 2.)
 We then noticed that the downslope edge of the natural 
basin was almost perfectly level. OH YEAH! We did not need 
any overflow channel at all! Instead we could simply allow the 
water to fill naturally to the top of the basin’s downstream edge, 
at which point overflow water would spill over a very wide 
(over 40’ or ~12 m) swath of fairly level land as a slow-moving, 
shallow, low-volume sheet of water. This is way better than a 
relatively narrow overflow channel that would increase the po-
tentially erosive speed, depth, and volume of the flowing water.
 This approach also meant less work. The plan I had drawn 
up before the trip, informed by a satellite image of the site on 
Google Maps and phenomenal workshop-organizer Will Juett’s 
observations of the site in a light rain, would have led to a lot 
of earth-moving. But when I got myself onto the land where I 
could read and interpret its subtleties, I was better able to work 
with what already existed, dramatically reducing the work load 
and expense of the project.
 What a huge relief! We got Bryce working on the contour/
diversion berm below the parking lot’s water outlet. We marked 
out some basins on the upslope side of the berm for him to dig 
out to generate the soil we would need for the berm (though in 
hindsight another option would have been to dig out the needed 
soil from the natural basin). Then Will and I double- and triple-
checked all the elevation relationships to make sure all would 
work as we were imagining.

Near the end of the workshop. Berms and basins were all made 
with gradual slopes for greater durability and without rock so 
that maintenance staff would be able to mow the Bermudagrass 
we knew would grow back over and in the earthworks. We left 
grass intact at the overflow spillways between basins to help 
hold soil in place. We seeded everything with native perennial 
grass in the hopes of transitioning to a better plant palette and 
more quickly stabilizing all with vegetation.

Channeling water flow 
is also problematic 
in that it can increase 
all three points of the 
erosion triangle...
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 We got to this point none too soon, as by then it was time to 
squeeze in a quick meal to balance out my blood-sugar crash—
HUGE thanks to long-time Texas water-harvesting advocates 
Jane Henry and Gwynne Juett who made sure I always ate well, 
and was thus able to keep up the insane pace of this trip—before 
giving my Alpine public talk at the historic Granada Theater 
(while Bryce expertly wrapped up the backhoe work). I took 
a quick sink-bath in the restroom, changed my sweat-soaked 
shirt for a clean one, and delivered my talk to an audience of 
over 100 people. It went great—after which Stephen Wood, the 
owner of the Granada, treated the organizers and me each to a 
Texas-sized “shot” (a nearly full glass) of tequila and a fine beer 
chaser!

Day Two in Alpine and Marfa, Texas

 I was up before dawn the next day for final workshop prepa-
rations and to check the weather forecast. I didn’t realize it then, 
but we were soon to get the greatest blessing you could ever get 
in my field of work.
 We had a great turnout for the workshop with lots of hard-
working, thoughtful participants. They all did a great job, and 
just as we finished, the raindrops began to fall, and they kept 
falling! We got a huge downpour and with it, immediate on-site 
feedback on how our systems worked—in short, wonderfully! 
View a movie of how water spread and flowed through site im-
mediately after the workshop (youtu.be/DQ9IwdmgBT0). Note 
that where water flows off the parking lot, we purposely made a 
drop-off waterfall so that water and sediment would speed up—
preventing detritus berms from forming at the diversion berm’s 
inlet point. Also note how much water we spread and backed 
up around the trees on the site. Before the workshop, none of 
this water would have reached these trees. Instead, the water 
would’ve all wastefully drained straight to the street.
 After the workshop and celebratory dancing in the rain, we 
went to look at an amazing rain garden Will Juett is creating 
at the Alpine office of the USDA. Its water-harvesting capac-
ity will be huge, harvesting both roof runoff in tanks and street 
runoff in the soil. Furthermore, Will is featuring the perennial 
vegetation of many of the regional ecotones. This will be a 
fantastic educational site once complete. I also have to thank 

Will for all the incredible organizing and fundraising he did to 
enable me to teach and present in West Texas, while offering 
everything to the public for free! (Will was able to accomplish 
this through his own resourcefulness AND the generous support 
of the Highland Soil and Water Conservation District, Big Bend 
Soil and Water Conservation District, Texas Master Natural-
ists Tierra Grande Chapter, Dixon Water Foundation, and Big 
Bend Telephone. Paige Delaney, the Executive Director of the 
Alpine Public Library, was also extremely supportive in making 
the library workshop possible—plus which she kept workshop 
participants in snacks! THANK YOU TO ALL!)
 But the pace of the weekend was not about to slow down, 
so we headed back to Marfa for my evening presentation at 
the beautiful Crowley Theater—with another great showing of 
people.
 After the presentation, we went to the Museum of Electronic 
Wonders and Late Night Grilled Cheese Parlour for food, then 
crossed the street to the Planet Marfa beer garden for local beer, 
conversation, and great music by Chris Hillen and Austin band 
the Ugly Beats. A perfect end to a nonstop day—and I even met 
up with a number of fellow Tucsonans!

Day Three in Marfa

 Sunday brought the second hands-on water-harvesting 
workshop of the weekend—this time at the Marfa International 
School. This workshop’s crew was likewise made up of great 
people doing great work. But this time, the rains came before we 
were able to finish up—which was no problem, as this enabled 
us to see exactly how the water and sediment now flowed on the 
site, and led to a great discussion of how future workshops/work 
parties could harvest those flows.
 As the rain ceased around the time the workshop was sched-
uled to end, most of the crew headed home. Superheroes Jose-
lyn, Terry, and Don stayed on to help me wrap up the loose ends 
from the workshop. It was pitch black by the time we finished 
at 9:30 PM, but we got it done… well, almost. We had accom-
plished the first phase—planting the rainwater with a series of 
stepped basins—but we left the next step of planting the trees 
in the basins for the school’s students and their parents. This 
was headmaster David Sudderth’s brilliant idea, for he knew the 
planting of those trees would be a means of enabling the com-
munity to literally root themselves—along with the trees—into 
the soil and future of the school.

...this enabled us to see ex-
actly how the water 
and sediment now flowed 
on the site....

How water spread and flowed as the rains fell.
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Big Bend National Park

 I spent my last day in the Trans Pecos region exploring Big 
Bend National Park. I hiked down Dog Canyon to find delicious 
native Texas persimmons (Diospyros texana) and then up the 
Lost Mine Trail for the view from the rim and on to a hidden 
waterfall. After finishing this last stretch, I had just enough time 
to get to the Río Grande before sunset. I had started my trip 
along the Río Grande in Albuquerque, followed it to Ciudad 
Juárez, and was now ending it along the river on the Texas-
México border—perfect!

 All along the way, I was collaborating with others through-
out the Río Grande watershed who are likewise striving to plant 
the gift of the rain in a way that enhances the potential of our 
communities and the living systems upon which we all depend. 
I’m so grateful for the opportunity to do so with this growing 
community of wonderful, aware people. Hope was renewed. 
And I returned to Tucson via the Amtrak observational car, lov-
ing the opportunity to drink in the beautiful wide-open vistas 
along the way.

Postscripts

 Along with all my great hosts, I want to thank my assistant, 
Megan Hartman, who expertly coordinated with everyone to 
help pull off this tightly packed trip.
 One of the biggest challenges with these out-of-town hands-
on workshops is dropping in to places for the very first time, 
with a very small window of time, and needing to assess the 
site and then generate a plan of action within a few hours. I’m 
looked upon as the outside (ex) expert, but the true measure of 
success of the systems created in the workshops is how engaged 
are the local (in) experts—or rather “inperts” (credit for this 
term, inpert, goes to David Eisenberg). The more time we can 
spend on a site to observe its patterns, the more successfully we 
can work with them. The local inperts are perfectly situated for 
that. Even with systems implemented, they can be continually 
reassessed in wet and dry times—then tweaked or altered as 
needed. Nothing is meant to be fixed or permanent—rather all 
must continue to evolve as our understandings and relationships 
with the natural patterns likewise evolve.
 My books, presentations, and teachings strive to enhance our 
awareness of these relationships—to subsequently enhance the 

Even with systems 
implemented, 
they can be continually 
reassessed in wet and 
dry times...

evolution of our understanding and conscious actions based on 
those understandings. As to how far our evolutions go, well, that 
is up to each and every one of us.
 But evolution requires us to start—and we can start as small 
and simply as getting out in the rain to observe what happens, 
how things flow, and how they grow. Then, you might plant a 
little rain in a way that builds on what is already working.
  To see how I dealt with the rains of Hurricane Odile at home 
in Tucson, see “Harvesting Rain From a 1,000+-Year Storm 
Event” at my blog (www.HarvestingRainwater.com).    ∆                                                                                                                                   

This article is copyright 2014 by Brad Lancaster. It previously 
appeared on his website and is used here by permission. All 
photos by Brad Lancaster unless otherwise noted. 

Brad Lancaster is the author of the award-winning Rainwater 
Harvesting for Drylands and Beyond (now in revised, expanded 
2nd ed., with more than 120 new images and over 100 pages of 
new information) and co-founder of DesertHarvesters.org. Since 
1993, he has run a successful permaculture education, design, 
and consultation business focused on integrated regenerative 
approaches to landscape design, planning, and living. In the 
Sonoran Desert, with just 11” (28 cm) of annual rainfall, he and 
his brother harvest about 100,000 gal. (400 kL) of rainwater a 
year on a 1/8-acre (0.05 ha) urban lot and adjoining right-of-
way. This harvested water is then transformed into living air 
conditioners of food-bearing shade trees, abundant gardens, and 
a thriving landscape incorporating wildlife habitat, beauty, me-
dicinal plants, and more. The goal of his book series and overall 
work is to empower his clients and community to make positive 
change in their own lives and neighborhoods—by harvesting 
and enhancing free on-site resources such as water, sun, wind, 
shade, community, and more. It’s catching on, as evidenced by 
tens of thousands of practitioners and demand for Brad’s work 
around the world.

Big Bend National Park vista.



8     PERMACULTURE DESIGN  •  #100 

hours, floodwaters completely inundated the property with fast 
moving flows to an average depth of 3’ (1 m). When the water 
receded, we were shocked to find a hole in the driveway big 
enough to hold a small school bus, hundreds of cubic yards of 
riverbank soil gone, 10,000 sq. ft. (about 900 sq. m) of prairie 
smothered under 800 cu. yd. (600 cu. m) of sterile sand, and a 
damaged basement wall. Along the riverfront, every single tree 
had been uprooted and washed away. The family had evacuated, 
but one vehicle was destroyed. The branches of a large floating 
tree very nearly went through the front door. It was the highest 
flood on record then and still retains that title. 
 Our dream of thriving in this beautiful place was at risk. We 
worked for months, and spent thousands of dollars, putting the 
house and property back to its original condition, but we now 
knew we needed a flood management survival strategy. Our 

search for a comprehensive solution to flood management while 
also accommodating our family’s interest in growing food and 
ecologically improving the land led to the discovery of permac-
ulture in late 1999. The design methodology and principles were 
just what we needed to design an effective, resilient response to 
flood management. From that point forward, we became opti-
mistic that there was a way to not only survive on the property, 
but for Homestead Gardens to emerge and thrive. After a consid-
erable amount of permaculture self-education in 1999 and 2000, 
we developed a goal statement to guide subsequent design: 
Design a response sufficient to accommodate a flood of the June 
27, 1998 magnitude with minimal ecological and physical dam-
age, integrated with a diversity of other systems, creating food 
production, family lifestyle, and ecological benefits.
 We told our story in the Winter 2004-5 Fire and Catastrophe 
issue of the Permaculture Activist (#54). We expected more 
floods as the watershed was in poor condition (over 80% con-

Going with the Flow—The Rest of the Story
Flat Lands, Flash Floods, & Permaculture
Bruce Blair

...to accommodate as 
much flow as possible, 
absorb energy, and direct 
the remaining energy to 
places designed to be 
less vulnerable. 

I KNEW THEY WERE SOMEWHERE CLOSE. I shuffled 
carefully until I felt one, and then reached through 18” (45 
cm) of muddy water to find it. Cutting the vine, I placed it 

in the kayak and continued shuffling until I found the next one. 
I wasn’t going to give up until I had located all of my sugar pie 
pumpkins, now under the September 25, 2010 Cannon River 
flood water. It took three round trips with my floating wheel-
barrow to get all the pumpkins and squash I could find back to 
the house, all the while observing how successfully my perma-
culture-inspired flood management strategies were working. 
After the water 
receded, my 
observations 
proved cor-
rect. Property 
damage was 
minimal, and 
a reasonable 
effort with a 
shovel and 
wheelbarrow 
fixed what 
did go wrong. 
About the 
only negative 
consequence 
to our exten-
sive perennial 
crops was that 
the rhubarb 
didn’t survive 
the five days of 
inundation. 
 Floods, and our permaculture-inspired design response to 
them, essentially created my family’s environment: Homestead 
Gardens of Welch (HGW). In 1992, we purchased a rundown 
two-bedroom house on two acres (0.8 ha) of floodplain, along 
the Cannon River in southeastern Minnesota. Located in a 
beautiful valley, the property fit our lifestyle perfectly and was 
affordable. However, we soon learned why it was “affordable.” 
The 1993 flood, our first and the fifth highest at that time since 
accurate river height monitoring began in 1909, was incon-
venient, but not a disaster. We did some house remodeling to 
reduce damage in the basement, cleaned up, and lived on (pre-
permaculture). 
 The flood of June 1998 was a disaster. After a night of heavy 
rain, the river peaked at 23,500 cu. ft. per second (cfs; about 650 
cu m per s) compared to a normal for that time of about 1,100 
cfs. In just a few hours, the river rose 12’ (about 3.5 m). For 48 

Driveway damage from the 1998 flood
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ventional agriculture), and the frequency of major storm events 
(3” or more of rain in 24 hours) had increased 70% over histori-
cal norms [Minnesota Climate Change: Our Tomorrow Starts 
Today, August, 2014 (www.eqb.state.mn.us/sites/default/files/
documents/EQB%20Climate%20Change%20Communications.
pdf)].
 After a 12-year wait, our flood management strategies were 
severely tested on September 25, 2010 with the second highest 
flood following a massive thunderstorm system that dropped 
6” of rain over the entire watershed. If that wasn’t enough, the 

third highest flood occurred June 15, 2012, following another 
massive system. Only this time, the outcomes were much better 
as the pattern-based design of Homestead Gardens took these 
two potentially devastating events and downsized them to mere 
nuisances. 

Design from patterns to details

 Careful analysis of the flood events demonstrated that going 
under water was not the problem—that in itself did little harm. 
It was the energy in the moving water that caused the massive 
damage from erosion and deposition. The challenge was to de-

sign a landscape to accommodate as much flow as possible, ab-
sorb energy, and direct the remaining energy to places designed 
to be less vulnerable.
 Additional analysis of the hydrologic patterns revealed that 
the property logically developed into four flood management 
zones, each with a role to contribute. The description of these 
four zones, and how well they performed in the 2010 and 2012 
floods, is The Rest of the Story. 

Zone Defense

Riverfront zone 
 This zone, closely aligned with permaculture Zones 4 and 
5, takes the brunt of the flood energy. Its primary function is to 
pass as much of the flow as possible without damage. This first 
line of defense was accomplished through armoring the toe of 
the riverbank slope with stone rip-rap. This nearly eliminated 
bank erosion, which in turn contributed to successful revegeta-
tion. . 
 The second strategy was the establishment of two hedges 
of dense, mostly native plants, separated by an open alley. The 
hedges absorb some of the energy in the moving water and catch 
debris. The alley creates capacity to move floodwaters with 
minimal interference. 
 There was virtually no erosion or loss of trees and consider-
able debris was either deflected or hung up. The largest debris 
washed in was a 40’ (~12 m) long, 29” (74 cm) diameter cot-
tonwood tree that rolled over some 6” (15 cm) diameter trees in 
the first deflection hedge—a much better final resting place than 
halfway into the living room. The log was cut up in place and is 
being allowed to rot, supporting quite a bit of fungal growth in 
the process. 

Road zone
 The slightly elevated road functions as a minor dike. 
Through minor grade changes following the 1998 flood, flows 

Fence quick-release feature

Map showing Road, Riverfront, Flood Management, and No 
Damage Zones
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that must cross the road are first directed to the flood-manage-
ment zone. The deliberate low point in the road successfully 
directed 2’ (61 cm) of fast water toward the flood management 
zone and away from the house. 

Flood-management zone
 This zone comprises about one-half of the property and is 
designed to be as large and flat as possible, with minimum ob-
structions, to optimize the quantity of water that can flow across 
without damage. Here, the water races toward a lower point 
further down the valley. While liberally planted, everything is 
arranged linearly to reduce the cross-section facing the moving 

water. Functions and yields also include windbreak, fruit guilds, 
and poultry free range, and the area doubles as permaculture 
zones 3 and 4. 
 The design of this zone proved to be invaluable in allowing 
huge quantities of water to pass with no damage. Only a few 
logs and other debris were stranded (along with some fish) when 
the flood receded. This material was collected and saved for 
burying in new raised garden beds. The only loss was a beehive 
that I had unwisely left sitting on the ground. 
 To corral the chickens on free range, a 5’ (1.5 m) high 
woven-wire fence crosses the flood management zone in two 
places. Because this fence would be destroyed in a flood, it is 
hinged at the bottom, with quick-release features at the top. 
It takes only a minute or two to drop 200’ (61 m) of fence to 
the ground. For both floods, I was able to do this in time; the 
fence escaped unharmed and was reset just hours after the flood 
receded. The chickens were returned to free range and happily 
consumed a smorgasbord of dead worms and explored little 
piles of debris.

Integration, rather than 
segregation, is more 
than a catchy phrase. 

No-damage zone
 Minimized in size to give the river plenty of room to play, 
the no-damage zone’s primary objective is to emerge from a 
flood with nothing different but a new layer of mud. This zone 
corresponds closely to permaculture zone 1. The higher value 
and vulnerable elements of the project are within this zone, such 
as the annual gardens, forest garden, chicken coop, and outdoor 
living areas.
 This zone was created through the construction of a wooden 
4’ (1.2 m) flood fence. This fence is nearly impervious and stout 
enough to redirect the water around the house either back into 
the flood management zone or down the road. Numerous gates 
and a driveway opening allow access, but the gates are closed 
and the driveway plugged with stop logs before the flood ar-
rives. However, a portion of the fence on the back side is woven 
wire, which allows the water to flow into, and fill, the no-dam-
age zone. This zone becomes a calm lake, and except for a layer 
of flood mud, there is no damage. In essence, water is used to 
calm water—the problem is the solution. 
 This zone lived up to its name. The flood fence perfectly 
withstood the onslaught of water. Flows were directed around 
this zone with the backfill into the zone creating a calm lake as 
planned. It was calm enough that we actually safely kayaked 
around it to enjoy the results. Damage to the driveway, instead 
of being a hole big enough for a school bus, required only two 
wheelbarrow loads of fill. While some annual crops were ren-
dered inedible—the cabbage had mud deposited throughout—no 
soil or infrastructure was damaged or lost. 

A matter of principle

 Permaculture emphasizes thoughtful observation as a source 
of information and inspiration to design with nature. One of 
the objectives is to recognize patterns that might provide the 
framework for successful interaction of people and nature. There 
is nothing like living through two floods to practice observation 
skills and identify patterns that might lead to relief. Homestead 
Gardens was actually fortunate to have such a clear-cut problem, 
with a dramatic pattern, to design with and from. The 1998 flood 

Flow through the alley and debris catching on hedge

Stop logs at driveway opening after a flood. Note minimal dam-
age compared to 1998 impact.
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was the precursor to a successful design. 
 Integration, rather than segregation, is more than a catchy 
phrase. When everything you own is inundated, it illustrates the 
need to connect everything in the design response. No other ap-
proach would work. Therefore, the overall design and the strate-
gies developed and implemented, worked successfully together. 
 The principle of small and slow solutions (Holmgren) is 
one of my favorites as I couldn’t afford to be the Army Corp of 
Engineers and apply an industrial solution, nor would permitting 
allow this, nor was I interested in this approach. There is no one 
silver bullet that manages the flood. The solutions lie is a coor-
dinated series of smaller elements and actions that cumulatively 
address the problem. Small, inorganic and organic, approaches 
worked.

 While few readers are likely to have flooding challenges of 
the magnitude of Homestead Gardens, a benefit of presenting 
this information is to illustrate how effective the permacul-
ture design process is in working with nature and its energies. 
Designing from patterns to details achieves multifunctional and 
effective solutions—it works!
 HGW has been tested by two severe flood events and passed 
with flying colors. All the while, the ecological condition is 
improved, and there is food on the table at least for part of over 
400 meals a year for a family of four. Life is good. ∆                        

Bruce Blair spent 34 years as a park professional and now 
divides his time between park consulting work, teaching, gar-
dening, and numerous trips to Africa to work on permaculture 
projects. He can be reached at 651-258-4116 and bbwelch@
sleepyeyetel.net. In August 2014, Geoff Lawton and crew filmed 
a 12-minute instructional video about Homestead Gardens of 
Welch titled Flat Lands, Flash Floods and Permaculture (geoff-
lawton.com/).

Note our new address (beginning May 15):

Permaculture Design Publishing 
PO Box 3607

Tupelo, MS  38803

Wire fence: flood fence opening that allows water to calmly back 
up into the No Damage Zone

Might as well enjoy the calm lake in the No Damage Zone!

Linear guild in Flood Management Zone, now under moving 
water.

Designing from patterns 
to details achieves 
multifunctional and 
effective solutions—
it works!
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before seen buildings flattened like pancakes, or neighborhoods 
packed with rows upon rows of tents. Relief agencies provided 
water only for the short term. People who could not afford to 
have a water truck fill a cement cistern would buy drinking 
water in small plastic sacs. Throughout the city, dry and eroded 
river beds were filled with water sachets, trash, and organic 
waste. 
 So when it rained, my heart spilled over with frustration 
and despair, mixed with a tiny glimmer of hope. It seemed like 
an impossible nightmare that potable water was falling to the 
ground unused, soaking tents, flooding roads, eroding bare soil, 
and carrying trash and excrement through camps and into the 
ocean. I had seen only a few families harvesting rainwater with 
tarps and barrels. 
 The following year, while visiting a small village in the 
northwest of Haiti, it was heart-wrenching to see water from 

the hot springs rushing through the street, and just outside the 
village, gouging holes into the dusty bare earth. Many people 
did not have a secure source of food. Again, it seemed terribly 
unjust that water was going to waste when it could have been 
redirected to gardens to help feed families.
 Mass deforestation is a major factor—Haiti has “an an-
nual deforestation rate of 5.7%, [and its] remaining 880 km2 of 
forested land is gravely threatened” (1). In permaculture, we 
understand that trees have multiple functions: they cycle water 
and help create rain; they build and protect soil. No forest means 
less rain. No forest cover also means less protection for the soil 
when heavy rains do come, and less organic matter to soak up 
all the water. The widespread removal of forests contributes to 
more severe droughts and more destructive floods.
 My permaculture work in Haiti was mainly with agronomists 
and school teachers. We focused on simple and important things 
like separating organics from the waste stream and composting 
them in the garden, installing simple water catchment structures, 
chopping and dropping vigorous pioneer plants to build soil 

...to reforest and feed Haiti 
requires that larger scale 
challenges be addressed....
which nullify small-scale 
efforts in the long run. 

Lessons from Water
Bonita Ford

I FIRST MET FRANCINE PAYER, an Algonquin-Anish-
naabe Grandmother, at a Permaculture Convergence that we 
hosted in Ottawa a few years ago. Last year, we organized 

an event on “Permaculture and Aboriginal Knowledge,” and 
Francine came to lead a Water Ceremony and give a keynote 
address on water. 
 I’ve learned from Grandmaman Francine that for the An-
ishnaabe, women are the keepers of the water—it is our role to 
protect and take care of the water. As women, the water in our 
wombs brings new life, and we therefore have a sacred relation-
ship with the water. Water is life. 
 In the last couple of years, we’ve also been collaborating 
with an Anishnaabe group, called the Debajehmujig Storytellers, 
to bring together permaculture and traditional teachings. While 
permaculture offers some useful tools and approaches toward a 
“permanent agriculture,” I’m finding that the teachings from our 
Anishnaabek friends fill in some big gaps on how to live as a 
“permanent culture.”
 I share this because I am keenly aware that my relationship 
with water includes physical landscapes and ecosystems, as well 
as personal, spiritual, and cultural dimensions. I know that water 
makes life on Earth possible; my spiritual connection with water 
has helped me connect with the Deep Generosity that supports 
our lives in a multitude of ways. The cultural teaching of being a 
woman and a caretaker of the water calls me to a greater level of 
commitment and action.

Floods and droughts that cripple nations

 In 2010, we went to work in Haiti several months after the 
earthquake. Most of the trip was a shock to me. I had never 

Make-shift rainwater catchment from roof. Port-au-Prince, 
Haiti.
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fertility, and working with annual and perennial polycultures. 
This work was just the tip of the iceberg—to reforest and feed 
Haiti requires that larger scale challenges be addressed, includ-
ing immediate pressures for food, livestock forage, and cooking 
fuel, which nullify small-scale efforts in the long run.
 After Haiti, I came back to the US and Canada, where I was 
shocked to see again what we do here with water. Public water 
fountains provide free drinking water, and most of us take them 
for granted. In some countries, a free source of clean drinking 
water would improve the health and quality of life of an entire 
village, and here, I’ve seen bubble gum and cigarette butts in 
water fountains. More significantly, we flush toilets, wash cars, 
and water golf courses and lawns with our clean drinking water, 
and our waterways are laced with human and animal excrement, 
pharmaceutical compounds, and household, industrial, and 
agricultural chemicals. To see this, one might think that people 
in our society do not drink water or require water to live.

 When I was learning permaculture in the San Francisco Bay 
Area around 2003, I remember saying naively, “It’s not dry 
here—we usually get enough rain. Why harvest water?” That 
was before I learned to look at water and landscapes from a 
much larger spatial and temporal perspective. The idea of plan-
ning for extremes was also quite foreign to me. At that time, 
I’d seen at least a couple of reasonably wet and lush winters in 
Northern California. 
 Given that California has been in drought since 2012, “usu-
ally getting enough rain” has not been true. Even now, as clima-
tologists hope that the extreme El Niño will save California with 
significantly increased precipitation this winter, the recharging 
of aquifers is a gradual process that requires the slow infiltration 
of water (2). Millions of trees have died or are at risk of dying 
from the drought and from bark beetle invasion (3). The loss of 
so many trees does not aid water infiltration. 
 Haiti is currently in its third year of drought, and 3.6 million 
people are facing food insecurity (4). Although many of us on 
continental North America may not think of ourselves as food-
insecure, California’s severe drought impacts us all. In Canada, 
most of our vegetables are imported from California: 84% of 
broccoli and cauliflower and 69% of carrots, turnips, and other 
root vegetables (5). As a society, we are teetering on the edge 
of food insecurity. Perhaps many of us are still as naive as I 
once was; perhaps we do not yet fully grasp how our lives are 
intimately connected to clean water, healthy forests, and a stable 
climate.
 I remember Larry Santoyo explaining that when we work 
high up in a watershed, we could use spoons to make changes 

and prevent or repair damage; however, the lower we go in a 
watershed, the more work and the bigger the equipment neces-
sary to address the damage. What we see in Haiti and California 
are large-scale challenges that have eroded down through the 
larger physical and socio-political watersheds. It will take solu-
tions on all levels—from spoons to backhoes.
 Lessons learned: Preserve and protect healthy forests. On 
deforested and steep land, plant trees and choose polycultures; 
diverse species and forms are more resilient to unpredictable cli-
mate, disease, and pests. Food security and sovereignty require 
bringing food back into our own communities—grow more of 
our own food, store more food in cold climates, teach others 
how to grow food, and support local growers.

Droughts and floods in our home garden

 On the home scale, I’d like to offer some observations and 
lessons from the place we live.
 Our home is in a town called Perth, Ontario. This is unceded 
Algonquin territory, on a land-mass that is also called Turtle 
Island. We live on about 1/5 of an acre (about 0.1 ha), which 
is roughly 10 minutes on foot to downtown and 10 minutes to 
fields and young secondary succession woods. We are in a cold 
and water-abundant climate.
 We moved to this land in 2010, and the following year we 
installed two 1,000 L (250 gal.) rainwater tanks (A friend was 
ordering some, so we said, “Why not?”). The summer of 2012 
brought drought. We got close to the bottom of both tanks from 
watering our annual veggies and young perennials. We mulched 
like crazy, used town water to keep things alive (the plants don’t 
respond as well to town water as they do to the rain) and waited 
for rain like everyone else. 
 However, in the last three summers, we’ve barely watered 
our gardens. Since that drought year, we’ve actually been 
removing mulch from our annual veggie beds, because the slugs 
have been getting more than their share of tender young plants 

Winter 2014. Sébastien showing the level of the snow in our 
garden. Warm microclimate beside the garage that dumps snow 
from the roof (on left). Perth, Ontario.It will take solutions 

on all levels—from 
spoons to backhoes.
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about 15 pounds (about 7 kg), and our three plants yielded a 
total of 12 squash, which meant about 180 pounds (82 kg) of 
squash. Our three other varieties of winter squash, two variet-
ies of cucumbers, and two varieties of melons did poorly. Our 
turnips, potatoes, carrots, garlic, summer squash, kale, and chard 
did well (not to mention the perennial greens like nettles, goji, 
and several alliums), making up for a smaller tomato and bean 
harvest. One red currant bush in particular gave about 5 pounds 
(2 kg) of fruit. And our Toka plum tree fruited for the first time 
and gave us over 12 pounds (over 5 kg) of harvest—they were 
the most fragrant plums we’d ever tasted! So all in all, our 
beloved gardens were generous, and our harvest will last us 
through the spring. 
 Lessons learned: Choose a diversity of annuals and peren-
nials for food—a wide range of species and varieties will offer 
more resilience in the face of unpredictable climate, disease, and 
pests. Young perennials require water and attention until they are 
established; however, once established, during a drought, heavy 
mulching and spot-watering may be sufficient.

Social capital in extreme snow & ice storms

 It’s ironic that as I’m working on this section, we are in the 
middle of an ice storm. Heavy loads of wet snow have been fall-
ing off our roof, crashing onto whatever was below. The power 
has been going off and on. Severe ice storms and snow storms 
can take out infrastructure, damaging homes and destroying 
plants. In the same way that flooding can bring things to a quick 
stop, so too can snow and ice. 
 Many people in Ontario, Québec, Atlantic Canada, and 
northern New England can remember the big ice storm of 1998. 
I was living in the city of Kingston, Ontario at the time, and we 
were out of heat and power for about five days. Some people in 
more rural areas were out for weeks. 
 What stands out most in my memory was the ambiance: 
friends checked on friends, strangers talked to each other in the 
street, community shelters offered food and hot drinks, most 
people were on foot, and city neighborhoods were quiet. It’s 
alarming now to think of the intensity of the storm. And yet, my 
actual experience was not filled with fear—rather, it was about 
community coming together. I don’t mean to minimize the se-
verity of the storm—conditions were life-threatening for some. 
I simply share this, because when we talk about “the sh*t hitting 
the fan,” we seem to expect the worst of people and strangers. In 
my experience, it has been quite the opposite.

Recently, 51 cm (20 in.) of snow fell in one day here in Feb-

(in town, we have neither ducks nor chickens to lend a hand).
 In the winter of 2014, we had a lot of snow, and an early 
warm spell brought a rapid spring thaw and flood that reached 
the 20-year mark. At a community edible forest garden proj-
ect that we were facilitating, the site (a floodplain) looked like 
a lake. Even though we had considered wet conditions and 
spring flooding, we had not been extreme enough in our plan-
ning. None of us had been around long enough to see a 20-year 
flood. Mother Nature was quite clear—only wetland species 
in the lower part of that site, if we wanted them to survive and 
thrive.  
 In our own garden, which usually has very little visible 
runoff, it looked as if a small stream were running through it 
to the sidewalk and street. I discovered this in the middle of 
the night. I grabbed straw bales and set them up like gabions to 
slow down and soak up the water, and I mounded up some extra 
wood chips. My late-night erosion panic prompted us, later that 
spring, to install a small swale-like structure to help slow water 
and capture soil/silt. 
 Lessons learned: Plan for irregular weather patterns. Re-
search longer-term extreme weather events and do your best to 
take them into account. Include swales, ponds, and other water-
harvesting structures to store water in times of drought, and to 
buffer excess water during floods. If you learn a permaculture or 
gardening technique, consider to what conditions the technique 
is best suited—mulch and swales are not ideal all the time or 
everywhere.
 Spring 2015 was unusual here—May was warm, and we had 
a late frost on the 23rd, which killed many people’s recently 
transplanted tomato plants. June was very wet—the lower part 
of our second garden had standing water between the raised 
beds, and the beds themselves were soggy. Our heat-loving veg-
gies, having been killed or delayed by the late frost, sat stunted 
in the wet conditions and were off to a very slow start. 
 Some plants did well, and others did poorly. Our Hopi pale 
grey squash plants were vigorous and strong; most fruit were 

...get to know your 
neighbors. Share your 
extra eggplants....

Flooding in spring 2014. Community edible forest garden, 
lower site completely submerged in about 1’ (30 cm) of water. 
Perth, Ontario.
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ruary (roughly the equivalent of one month of normal snowfall). 
When I told my mother about the “winter storm warning” that 
called for 20-30 cm (8-12 in.) of snow, she said “Do you think 
maybe you want to invest in a snowblower?” I said “No, we 
don’t want to use the gas, and anyway, this only happens once 
or twice a year.” As it turned out, my mother had the right idea: 
it might have taken me 8 or 10 hours to clear all that snow by 
hand.
 This snowstorm taught me that a more regenerative invest-
ment of energy than a snowblower is cultivating good relation-
ships with our neighbors. That might sound like an idealistic 
and “fluffy, feel-good” sort of thing to say, but I mean it in all 
seriousness. 
 During the snowstorm, I went outside to shovel at 2:30 
PM and was flabbergasted to see that over 30 cm of snow had 
already accumulated and it was still snowing steadily. Our 
neighbor had just started at the end of our driveway with his 
snowblower. I hadn’t asked for help; he just did it—no questions 
asked. I was incredibly grateful. 
 On my third round of shoveling that evening, another neigh-
bor started to help me clear the sidewalk. Although she had just 
finished her driveway, and her snowblower quickly ran out of 
gas, her intention warmed my heart. I went for a walk to look 
at the snowbanks and houses; I heard that some other neighbors 
had cleared the driveway for a family with young children. 
 This is an average neighborhood—we’re not living in an 
intentional community. Most of us are average working-class 
folks—our lifestyles are different, our hobbies are different, and 
we vote differently. And somehow, we’ve learned to be good 
neighbors to each other. This is exactly what surplus tomatoes 
and extra jars of turnip chutney are for: creating goodwill, fos-
tering generosity, and making new friends. 
 Lessons learned: On the social landscape, get to know your 
neighbors. Share your extra eggplants and cucumbers. Smile at 
people, stop to say hello, and chat about the weather. Offer to 
help. Say thank you.
 As I’ve seen less in permaculture literature about snow and 
ice compared to drought and flood, I’ll share more here. On the 
physical landscape, think of snow load and ice load. Ensure that 
smaller structures like greenhouses and sheds can handle the 
potential load. Consider what heavy snow and ice could bring 
down. Keep trees trimmed back over buildings and overhead 
wires. If you have a choice, below-ground electrical wires are 
protected from ice-load and falling branches. 
 Consider relative location and unanticipated effects in differ-
ent seasons. The side of our garage offers our warmest, wind-
sheltered microclimate for two pear trees that we are trying to 
espalier. However, we had not realized that by replacing the 
asphalt shingles with metal, the roof which faces southwest, on 
a mild day, dumps most of its snow on those poor young trees. 
We’ve seen more of this phenomenon this winter, with more 
extreme fluctuations between very cold and mild temperatures. 
So before the winter, protect young trees from animal browsing 
as well as from potential snow and ice damage.
 Be prepared for power outages and being snowed in. Keep 
water, food (dried, canned, or stored in a root cellar), warm 
clothes (wool is great), candles, and rechargeable batteries. 

Having a heating source that allows you to cook, as well as melt 
snow and boil water, is ideal. Or know neighbors in easy walk-
ing distance with a wood stove or alternate heat source. Snow-
shoes are handy to get around in deep snow. 

Conclusion

 Water is a powerful teacher and a force to be respected. Wa-
ter touches so many aspects of our lives from our nations to our 
neighborhoods, and from our gardens to our hearts.
 I give thanks for the water. I give thanks for the rivers, the 
lakes, and the rain here. I give thanks for the rainwater that 
grows the veggies we eat. I give thanks for the clean drinking 
water that comes out of our taps. I give thanks for the knowl-
edge of how to take better care of water on the landscape and 
for knowing how to protect the soil. I know that Water is Life. I 
give thanks for All My Relations.      ∆                                                                                                                                    

Bonita Ford co-founded the Permaculture Institute of Eastern 
Ontario. Bonita loves her garden. She also enjoys facilitating 
courses and design-coaching. Bonita is collaborating with ab-
original communities in Ontario to bring together permaculture 
and traditional teachings. www.eonpermaculture.ca and www.
livinghEARTH.net
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Permaculture course participants using a water level during 
installation of the small swale in our garden. Perth, Ontario.
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ON ALL CONTINENTS and in all types of habitats, soil 
fungi perform a range of unique and critical roles that 
increase nutrient availability and ensure species succes-

sion. Though often overlooked, soil fungi can, in many ways, 
be considered the drivers of whole ecological webs and the key 
determinants in the assemblage of plant communities. This ap-
plies to temperate climates, such as the Pacific Northwest where 
I live, as well as the driest desert and wettest wetland.
 Although the soil hosts a wealth of yeasts and mold species 
that perform many ecological roles, the best studied soil fungi 
are those that form a mutually beneficial relationship with living 
plant roots. Through the entanglement of their hyphae with deli-
cate root hairs, fungi across phyla form a mycorrhizal symbiosis, 
a fungus-plant dynamic that is shared by more than 6,000 fungal 
species and at least 90% of the world’s plants. Where wild soils 
remain intact, a single gram of earth may contain 1,000-10,0000 
mycorrhizal fungal propagules and a mile or more of their hy-
phae. 

ECM n’ AM

 Mycologists recognize seven distinct types of mycorrhizal 
relationships, all of which hold the root-hypha intersection as 
their central feature. In all types, the mycelium wraps around the 
root’s tip and enters its structure to a depth of at least the first 
few cell layers. Though all seven of these types provide impor-
tant ecological functions, two are the most familiar to mushroom 
hunters and permaculturists. 
 Ectomycorrhizal fungi (ECM) include many of the more 
popular wild-harvested, woodland mushrooms (e.g., chanterelles 
and porcini) and truffles, as well as thousands of less “choice” 
species that, while not as delicious, fulfill a range of important 
ecological roles. In the ECM relationship, the fungus forms a 
thick layer of mycelium on the root exterior (known as a mantle 
sheath), but enters the root only to a shallow depth. ECM fungi 
tend to be quite host-specific, with most species forming rela-
tionships with just a few types of trees. They are also important 
in silviculture, as many woodland trees will not survive in the 
wild without being inoculated by an appropriate ECM partner. 
 Conversely, arbuscular mycorrhizal fungi (AM) are general-
ists that can associate with 80-90% of all plant species in the 
world (including two-thirds of all land plants and 90% of all 
vascular plants). They are found in grasslands, forests, deserts, 
aquatic environments, salt marshes, and most other ecosystems, 
where they play a central role in the distribution of nutrients be-
tween plant species. The AM relationship is formed by approxi-
mately 160 non-mushroom-forming fungal species, all of which 
spend their lives underground. A unique feature of AM fungi is 
the formation of highly branched nutrient-exchange sites, known 
as arbuscules, inside cortical or root wall cells.

Mycorrhizal Fungi in Water Extremes
Peter McCoy

Mycorrhizal resilience

 It is an understatement to say that mycorrhizal fungi are 
important for plant health. With their slim and quick-growing 
hyphae, ECM and AM fungi expand the absorptive area of 
plant roots by 10-1,000 fold to permeate the soil matrix and 
draw in water and nutrients. At the same time, they produce 
an array of enzymes and acids that unlock soil nutrients that 
would otherwise be unavailable to plants, thereby increasing the 
availability of all 15 major macro- and micronutrients necessary 
for plant growth (e.g., phosphorous, iron, copper, zinc, sulfur, 
magnesium, and manganese). Unable to access these distant 
or non-soluble nutrients, many plants, such as grapes, citrus, 
melons, oaks, and pines, will fail to survive without a mycor-
rhizal partner. In effect, mycorrhizal fungi significantly increase 
the nutritional content, medicinal quality, and flowering rate in 
mycorrhizal plants when compared to non-mycorrhizal plants of 
the same nursery stock. For example, the growth rates of maize, 
wheat, barley, and onions can all increase by two, three, four, 
and six times, respectively, when inoculated with AM fungi. 
 Remarkably, these and many other fungal abilities extend 
great support to plant communities affected by water extremes 
and, ultimately, to the entire environment that the plants and 
fungi inhabit. As mycorrhizal fungi are generally able to toler-
ate lower water levels than most plants, these fungi can also 
reduce a plant’s dependence on constant water access, effec-
tively reducing the drought stress that would otherwise cause 

The seven major mycorrhizal types shown in the context of a 
root hair. The top two (ecto and arbuscular) are of particular 
importance for permaculturists. Credit: Peter McCoy.
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non-mycorrhizal plants to wilt and die. In desert ecosystems, 
cacti—with their short roots—and most other plants rely heavily 
on AM fungi for their hydration and survival.
 Arid conditions can also lead to excess soil salinity, a nega-
tive effect that AM fungi can mitigate by managing the potassi-
um-sodium balance and nutrient uptake in plants, as well as by 
bringing about beneficial biochemical, physiological, molecular, 
and ultrastructural changes in their plant partners (1). Desert 
soils also tend to be highly alkaline, a state that can bind soil 
nutrients like iron and phosphorus in carbonate complexes, mak-
ing them unavailable to plants. To mitigate this effect, mycor-
rhizal fungi can lower the pH of soils by releasing organic acids 
(e.g., malic, citric, oxalic acids) and uptaking ammonium ions, 
two acts that effectively release these soil-bound nutrients into 
aboveground and belowground food webs. 
 In the event of flooding, excess soil moisture can lead to 

an increased risk of damping-off disease and various types of 
root rot. Both AM and ECM fungi are highly regarded for their 
ability to protect plants from these and other soil pathogens. 
Not only does the mycelial coat around the root act as a protec-
tive shield against antagonists, but also these fungi may influ-
ence the production of their plant partner’s endogenous defense 
mechanisms, while also releasing their own targeted antibiotics 
and stimulating the growth of beneficial soil microbes. AM 
fungi have been shown to defend against many root-infecting 
pathogens, including various Fusarium fungal species and 
Phytophthora water molds. The ECM fungi Pisolithus arhizus 
(P. tinctorius) and Thelephora terrestris are effective against 
the root pathogen Phytophthora cinnamomi on Pinus spp, just 
as the edible and medicinal mushroom Laccaria laccata can 
reduce diseases caused by Fusarium oxysporum in Pseudotsuga 
menziesii, Picea abies, and P. sylvestris. 
 Flooding also leads to nutrient loss, a significant problem 
that AM fungi can help mitigate. As nitrogen and phosphorus 
scavengers, AM fungi can reduce the need for fertilization with 
these elements by as much as 30-40%. AM fungi can also solu-
bilize rock phosphates at rates required by their plant partners, 
further reducing fertilizer inputs and phosphate leaching in the 
event of floods. Similarly, AM fungi work synergistically with 
nitrogen-fixing rhizobia, helping to increase the prevalence of 
these critical soil microbes and thereby raise the nitrogen levels 
in an impacted habitat under restoration.
 Floods not only wash away nutrients, but can also increase 
the concentration of heavy metals such as mercury, lead, arsenic, 

Floods not only wash away 
nutrients, but can also
increase the concentration 
of heavy metals....

and cesium in a flood plain. These metals cause a range of health 
problems in plants and animals and also alter the pH of soils, 
potentially reducing the availability of nitrogen, phosphorus, 
and potassium. The cell components of mycorrhizal fungi, along 
with their release of organic acids and other compounds, can 
form complexes with these metals, limiting their influence on 
plant tissues. Mycorrhizal fungi can also influence soil micro-
bial communities and alter root-exudation patterns in ways 
that additionally reduce the impacts of heavy metals. Many 
mushroom-forming ECM fungi can even draw up heavy metals 
from the soil and concentrate these elements in their fruit body, 
effectively purging the soil of these detrimental toxins. 
 Lastly, flooding can lead to an increase in toxic chemical 
concentrations in once-pristine environments. Much like their 
decomposing kin, many ECM and AM fungi have been found in 
recent decades to effectively mycoremediate a range of persis-
tant compounds, including PCBs, TNT, pesticides, DDT, chlori-
nated phenols, and high-weight PAHs. Surprisingly, many of the 
studies on remediative soil fungi have worked with species that 
were collected from non-contaminated areas, suggesting that 
their abilities were not site-specific adaptive strategies but innate 
survival tactics.

Cultivating mycorrhizal fungi

 To increase the presence of beneficial mycorrhizal fungi in 
areas affected by drought or flood, a range of techniques can 
be applied with relatively low cost and complexity. For ECM 
species, one simple approach is to apply the spores of a locally 
harvested species to the root zone of plants that the fungus is 
known to associate with. This works especially well with fungi 
in the genera Rhizopogon, Scleroderma, Laccaria, and Pisoli-
thus, as these species tend to readily establish under a range of 
environmental conditions. Pisolithus tinctorius is a great candi-
date for pine trees being planted in hot regions as it can tolerate 
soil temperatures of up to 104ºF (40ºC).

Pisolithus arhizus, aka the Dead Man’s Foot. Credit: Zaca 
(CC-BY-SA) http://mushroomobserver.org/image/show_
image/594049?q=2jEOj
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families do not form mycorrhizae: the Brassicaceae, Amaran-
thaceae, Caryophyllaceae, and Chenopodiaceae.
 To determine if your inoculations were successful, harvest 
several plants a few weeks after inoculation and check their 
roots for the formation of mycorrhizae. Mycelium may be vis-
ible to the naked eye and ECM-associated roots tend to take on a 
short, stubby appearance. If you have a microscope, the arbus-
cules of AM fungi can be detected using standard root clearing 
and staining practices. Alternately, soil samples can also be 
tested for the presence and concentration of mycorrhizal species 
at various labs, such as Soil Foodweb, Inc., in Corvallis, OR 
(soilfoodweb.com).
 The support provided by mycorrhizal fungi is just one 
example of the many wonderful benefits that can come from 
working with the fungal kingdom, one of the largest and most 
overlooked branches on the Tree of Life. To me, these and other 

fungal functions are some of the most uniting factors for creat-
ing effective whole system designs. As fungi support microbes 
and plants in even the most challenging environments, they also 
help initiate regenerative patterns that lead to new successional 
patterns and states of balance. Learning to see these patterns and 
capacities are what keep me inspired to learn more about fungi 
and the habitats they steward, as well as how to reflect those pat-
terns in my own life, regardless of the challenges I face.           ∆                                                                 

Peter McCoy is a co-founder of Radical Mycology, a grassroots 
organization that teaches the skills for working with fungi for 
personal, societal, and ecological resilience. He is also the 
author of Radical Mycology, one of the most comprehensive 
books on mycology and fungal cultivation ever written, and he 
regularly teaches mycology courses across North America. For 
information, visit RadicalMycology.com.
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 Ideally, harvest spores of the above species from mushrooms 
found close to you. Native fungi have likely adapted to local 
weather patterns, increasing their overall resilience. Once you 
locate the mushroom during its fruiting season, dehydrate and 
crush the mushroom, then filter out its spores using a fine sieve. 
Dilute this powder with an inert material like clay at a rate of 
1:100, and then apply the mix to plant root zones as a light 
dusting. If you are unable to locate local mushrooms, various 
commercial ECM products can be found online. More advanced 
techniques that are used for large-scale tree-planting operations 
call for isolating the fungus on an agar plate with specialized nu-
trients, expanding the mycelium in a liquid medium, filtering out 
the mycelium, encapsulating the mycelium in beads of sodium 
alginate (a commercial food additive), and then applying these 
beads when outplanting.
 AM fungi are rather easy to cultivate en masse and, thank-
fully, a free protocol for their on-farm production is available 
online from the Rodale Institute (2). In sum, this process calls 
for applying a commercial AM inoculum to nutrient-deprived 
seedlings of a grass, allium, and/or legume, and then growing 
the seedling in low-nutrient potting mix through a season. At 
the end of the season, the plant is cut back, sending a signal to 
the fungus that it should produce spores. The following spring, 
the growing medium is harvested from the container as it is now 
filled with mycelium, myceliated root fragments, and spores. All 
of these components are viable AM inoculum for future plant 
crops. 
 As with ECM, indigenous AM fungi are preferable. As the 
Rodale protocol discusses, these fungi can be obtained simply 
by harvesting soil from an area that has not been disturbed for 
several years. For any of the above practices, I also suggest ap-
plying compost tea that has been inoculated with local soil. This 
will help bring in the local microbes that are beneficial to form-
ing the ECM and AM relationship. In general, the inoculation 
of any plant with AM fungi is encouraged, although four plant 

Ectomycorrhizal root tips often take on a shortened, knubby ap-
pearance and can be easily observed with a hand lens. Credit: 
Willoughby Arevalo.
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WATER IS AN INGREDIENT VITAL to all living sys-
tems. The capture and storage of water will not only 
make your designed systems more resilient, it can 

also make the difference between success and failure in some 
regions. Simply put, the more consistent our supply of water, the 
more resilient our system will be.
 In this article, we’ll look at why you might or might not want 
to use swales, where they should and shouldn’t be used, and 
how to plan and implement them.

What are we trying to do here?

 Building a healthy system is a challenge. Your system will 
require inputs both for the biological services carried out by the 
living elements on your site, and for any mechanical systems 
you have (i.e., your buildings and on-site processes). The inputs 
will flow onto your site from some source until they are lost irre-
trievably in a sink. In terms of water, it flows onto your site from 
a source—usually as precipitation—and is available to you until 
it flows off your site (i.e., the sink). The more you slow down 
the path of water entering your site, the longer it will be avail-
able for you and for the biological systems on your site. In other 
words, you want to make maximum use of the water available to 
you. Capturing and storing it is the first step.

 There are a number of techniques you can use to capture 
water. The swale is one of the most cost-effective approaches. 
When compared with dam construction or pond excavation, 
laying out and installing swales is not a particularly expensive 
endeavor. For many sites, swales will be a good choice, pro-
vided they are intended for the correct use, and are in a site with 
the right geology.

Just what are swales?

 A swale is a level ditch designed to capture runoff water 
and store it in the ground. Unfortunately, this definition is used 
only in permaculture. If you talk to a landscape architect, or a 

Drought-proofing land safely and effectively
Water-Harvesting Swales
Douglas Barnes

Unfortunately, this 
definition of a swale is 
used only in permaculture.

building contractor, the term means something else. If you are 
working with these people, you’ll have to explain precisely what 
it is you are doing, and why.
 Swales intercept surface runoff, and allow it to sink into the 
ground. As runoff is captured and allowed to sink in, it can help 
to recharge groundwater. This makes them especially valuable 
water-harvesting techniques in arid and semi-arid regions.

What are they for?

 Because swales direct water into the ground, swales are 
typically used as tree-growing systems. Tree roots are able to tap 
into the stored water the swales collect.
 Swales are also used to help replenish groundwater in dry re-
gions. This can help to support wells locals rely on for irrigation 
and consumption. Swales also integrate well with dams. They 
can be used to increase the catchment area for a dam to help fill 
and maintain water levels in that dam. Additionally, swales used 
to fill dams can serve as spillways for those dams.
 In some areas, you may face objections or even legal restric-
tions from people who think you are “stealing” their water. 
While it is true that the installation of swales will reduce the 
short-term runoff leaving a property, the medium and long term 
effect is to provide more water more consistently for the people 
downhill. Water that is directed into the ground increases the 
available groundwater below the point of the swale.
 Because swales are an effective and widely promoted ap-
proach in permaculture, a lot of designers start to put them in 
where they are at best unnecessary, and at worst counterproduc-
tive. Swales are not the right choice to provide water for your 
vegetable crops. The roots of the typical annuals in a garden 
aren’t deep enough to benefit from the action of swales. That 

The author overseeing the installation of a swale feeding into a 
ridge-point dam. Photo by Andrew Flaman.
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the water table. Fruit trees typically do not tolerate waterlogged 
soil. If you have an orchard below a planned site for swales, 
there is a chance you can do more harm than good.
 What is the soil like? As mentioned above, swales intercept 
runoff. If you are on very porous soil with no runoff, there is no 
point in swales. In these situations, you are just wasting time and 
energy installing swales. Now here is where things get serious. 
There are regions in Canada, Norway, and other northern coun-
tries that have Leda clay (aka quick clay). Leda clay is a type 
of soil that can liquify under pressure, or when it gets saturated 
with water. In 1971, 33 people were killed in Saint-Jean-Vian-
ney, Quebec, due to a Leda clay landslide. From 1989 to 1991, 
the entire town of Lemieux, Ontario was abandoned because of 
Leda clay, with a large landslide occurring just outside of town 
two years after the town was evacuated.
 I know the regions in my area where there is Leda clay, and 
when I get a call from a client in these areas, the first thing I do 
is check the soil maps. If the site has quick clay, I will not install 
any type of water harvesting earthworks on the site. It’s not 
worth the risk.
 Is there an ephemeral stream running through the path of 
your planned swale? Swales are not intended to hold this kind of 
water volume, or flow.

 Do you require a permit, or is there a law restricting you 
from installing water-harvesting earthworks? As mentioned 
above, the law might get in your way when it comes to install-
ing swales. Even if water-harvesting earthworks are legal, it is 
usually illegal to intercept water from one catchment area and 
redirect it to another. For example, ringing a hilltop with a swale 
to direct water into a dam is functionally a good technique, but it 
might be illegal if you are dealing with two different catchment 
basins.
 If your site is on a hillside less than 20º, is on stable soil, is 
not forested, is not intended to irrigate a vegetable patch, and is 
not going to cause a water-logging problem downhill, then you 
have a green light for swales.

How do you plan and install swales?

 Assuming your site is a suitable candidate for swales, you 
will want swales spaced more densely at the top, and growing 
further apart as you go downhill. Essentially, what you want is 
a logarithmic distribution of your swales. Think of how water 
sinks into the hillside. The top of the hill is driest, and it gets 
wetter as you move downhill. The more swales toward the top, 
the more entry points for water to infiltrate.
 The greater the number of swales you have—i.e., the more 

Your swales should be 
designed to take into 
account a gradual silting.... 

said, in low-lying areas, swales can raise the water table high 
enough to cause waterlogging. Most vegetable crops won’t tol-
erate water within the first 12” (30 cm) of the surface for more 
than 24 hours. This is why conventional farmers are willing 
to pay thousands of dollars for tile drainage systems for their 
fields. In other words, if swales are collecting enough water to 
benefit your vegetable crops, then they are collecting enough to 
put them in danger.

Where should I use swales?

 The first question to ask regarding swales on your site is, 
why do you want swales? I’ve had more than one client who 
wanted swales because they do permaculture, and permacul-
ture sites need swales. At least I was able to save these clients 
money. Start by looking at why your site doesn’t need swales, 
or shouldn’t have swales. If they are still a good fit after this 
perspective, then you can start planning. Let’s look at the cases 
where you don’t want swales before moving on to where you do 
want them.
 Is your site forested? I have had clients want swales installed 
in forested areas of their property. If you have trees, they are 
already doing the job of water harvesting. The logistics of trying 
to map contours and dig swales in and amongst trees are not vi-
able, and the action unnecessary.
 How steep is the hillside you’re looking at? If the slope is 
more than 20º, you should plant trees! Steep sites are not only 
more dangerous to work on, you also have to excavate more 
earth to get a diminishing volume of swales. Add to this the risk 
of triggering a landslide. A hillside saturated with water is more 
at risk of collapse than a dry one; and a steeper slope is more 
likely to slide.
 What is downhill from the swale? Could anything be 
damaged? I have had clients with homes or other buildings at 
the bottom of a bluff who wanted to use swales to deal with 
basements flooding in the spring. Swales will only exasperate a 
situation like this. What is downhill from a swale will get wetter 
over time. Keep this in mind, and think of what you might be 
doing to your downhill neighbors. They might appreciate the 
increase in water, or they might hate you for it.
 Are you growing fruit trees? Again, swales are going to raise 

Level-sill spillway on swale in Talupula, Andhra Pradesh, India. 
Photo by Douglas Barnes.
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infiltration points you have—the wetter your hillside will be. It 
is recommended that you do not exceed seven swales in total, 
but in practice you are probably not going to exceed five at the 
high end.

By the numbers

 To explain the distribution, we’ll look first at the bottom of 
the hill and then at the very top. This gives us two reference 
points. Our next points will be the swales along the hillside, 
which we will use a logarithmic formula to determine. (Don’t 
panic! I’ve built an online calculator to do this for you! (www. 
permaculturereflections.com/swale-calculator/) For some vari-
able number of swales n, we will use log(n+2).
 Let’s look at the case for 5 swales on a site (i.e., n = 5). Our 
top swale is at log7(6). The next at log7(5), followed by log7(4), 
and so on, until the bottom swale at log7(2).
 To find where these positions actually sit on the land, you 
will need a tape measure or measuring wheel to measure the 
distance from the top of the hill (or the highest open point you 
can access) to the bottom of the hill (or the lowest point you can 
access). Let’s call this distance D. From the top, your first swale 
is at log7(6)•D, the second from the top at log7(5)•D, the third at 
log7(4)•D, the fourth log7(3)•D, and the fifth at log7(2)•D. Hey, I 
said don’t panic! The online calculator does this for you! Just 
remember, however, that if you are working off an aerial image, 
then you will need to use trigonometry when it comes to work-
ing on the actual surface of the hill. A map or an aerial image 
will show you the horizontal distance, but the surface of the hill 
is on the hypotenuse.
 If you don’t happen to have a clinometer in your kitchen 
drawer, the easiest way to find the slope of the hillside in the 
mobile phone era is to download the Theodolite HD app. With 
the app, all you do is place your mobile device on the hillside at 
the keypoint of the hill (the point where the convex top meets 
the concave bottom of the hill).
 The size of your swale will depend on both the catchment 
area above your swale, and the coefficient of runoff for the 
soil on your site. (The coefficient of runoff is the percentage of 
runoff divided by 100.) If your contour lines are more or less 
parallel, you can treat the catchment area as though it were a 
rectangle. Let’s assume that is the case.

Surface Coefficient of runoff
Paving, roofs, hard surfaces 0.85 to 0.95
Hardpan 0.50 to 0.70
Bare earth 0.20 to 0.75
Grass 0.10 to 0.25

 The runoff above every swale but the top one will be given 
by the formula (and again, the calculator online does this for 
you):

Runoff Volume (liters) = C • ACatchment (m2) • Vrain (mm)

where C = coefficient of runoff, ACatchment = the area of the 

catchment in m2, Vrain = the volume of a large rain event in 
mm, and ACatchment is the swale length in meters • distance to 
uphill swale in meters.
 Your swale has to be large enough to hold this volume. This 
shows you the minimum size it must be. This formula assumes 
that the swale will absorb water at the same rate as the sur-
rounding land. This means the swale will hold a little more than 
just the swale’s volume because it is absorbing water. (For you 
hydrologists out there, please forgive me for simplifying the 
general hydrologic budget. We’re digging a ditch, not launching 
a spacecraft.) In this case, swale capacity will be:

Swale capacity = (2 - C) • Vswale 
(because water sinks into the swale)

Vswale = the total volume of the swale. Vswale is also equal to 
Runoff Volume.

This gives us the cross-sectional area of the swale:

Area of swale = Vswale ÷ (Length of swale • 1000)

 Knowing the cross-sectional area of the swale, you’re free 
to design them as you like, provided the area comes out to the 
figure attained from calculating the above.
 Note that swales fill in over time. Also note that as your site 
progresses, added trees and soil-building mean less runoff. Your 
swales should be designed to take into account a gradual silting 
and decrease in swale volume.

Marking contour

 Now that you’ve marked the contours for your swales on pa-
per, it’s time to get them marked out on the land. You are going 
to need either an optical level or a laser level. You could techni-
cally use a water level, but the hassle of working with them 
is not worth the effort, in my opinion. (I’m not even going to 
mention A-frames, except to recommend not using them. They 
are a very poor tool, in my opinion. Use something better if you 
can afford it.) Your best choice is a laser level. It is quick to set 
up, easy to use, and requires only one person to operate. You are 
also going to need some landscaping flags to mark your contour 

Logarithmic swale spacing. Image by Douglas Barnes.
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member that the mound is not compacted. This puts your trees at 
greater risk of being uprooted in a strong wind than if they were 
planted above or below the swale.
 Swales can be integrated with dams. By intercepting runoff 
from a broader area of the landscape, swales can help to fill 
lakes and ponds, and allow greater water storage. The spillway 
for the dam can then be built into the swale. This is a safer 
approach than either building a spillway over the dam wall, or 
adjacent to it. When doing this, you set the swale depth so that 
the maximum height of the water in the dam is equal to the top 
of the spillway. As the dam fills, it will backfill along the swales, 
hydrating more land, before finally spilling over. Such dam-
integrated swales can also add significantly to the volume of 
stored water in a pond. For instance, a recent dam I built gains 
an additional 200,000 L (50,000 gal.) because of the volume of 
the swales.

 Permaculture encourages making connections between 
elements. For instance, people have built chicken coops over 
swales to encourage nutrient distribution across the landscape. 
People sometimes build pathways in swales. However, just be-
cause a connection can be made, it doesn’t necessarily make that 
connection beneficial, or even safe.
 Hügelkultur has become a wildly popular gardening tech-
nique after being mentioned in Toby Hemenway’s Gaia’s 
Garden and Sepp Holzer’s The Rebel Farmer. Since then, it has 
become popular to build hügel swales. The very real danger of 
this technique has been well highlighted in an online article by 
Jack Spirko (permaculturenews.org/2015/11/06/dont-try-build-
ing-hügel-swales-this-is-a-very-and-i-mean-very-bad-idea/).
 In a nutshell, the danger is that the less dense wood in a 
hügel swale can trigger a slide in the swale (and has). Ordinarily, 
a swale blowout is a fairly minor affair. Water will cut through 
a small portion of the swale, and discharge the water. In a hügel 
swale, the wood binds the wall together and floats it, allowing a 
larger portion of it to slide downhill.

Over to you

 In the right place, water-harvesting earthworks can help 
you to build healthier, more resilient sites. If you’re looking 
to increase available groundwater, support trees on your site, 
or catch more water for your dams, swales are a fairly simple 
and inexpensive approach. The ease of design and construc-
tion, combined with the low risks associated with swales built 
the right way in the right place, makes them a great choice for 
beginners and experts alike.                   ∆                                                                                         
 
Douglas Barnes is a permaculture designer and educator based 
in Eastern Ontario. He founded EcoEdge Design Ltd. in 2006.

...just because a 
connection can be made....

points. If you can, get multiple colors. Alternating colors on con-
tour lines will make it easier to see the contours you’ve marked 
out.

Excavation

 For excavation, you can dig by hand, but it’s a tremendous 
amount of work, especially in heavy soils. More realistically, 
you’re probably going to want to use a backhoe, an excavator, or 
a bulldozer with a tilting blade.
 If your swale is not too deep, a bulldozer can do the job very 
quickly. The operator will tilt the blade and cast the excavated 
soil on the downhill side. If need be, you can make the swale 
deeper by making multiple passes with the dozer. You can then 
groom the mound by hand or with a machine. Regardless of the 
excavating method or machine, the downhill side is left uncom-
pacted to assist with water infiltration. With a bulldozer, you 
have the possibility of a laser-guided bulldozer. With a laser-
guided dozer, you set up a laser level, set the cutting depth, and 
the machine takes over from there. The operator just steers and 
applies the throttle. If the dozer has a ripper on the back, you can 
rip the swale to assist in water infiltration.
 For larger swales, you will want to use an excavator. While 
not as fast as a bulldozer on smaller swales, excavators are 
designed to move larger volumes of earth. If you can’t decide 
which is the better machine to use, ask an operator.
 Unlike a dam collapse, the collapse of a swale usually 
doesn’t do much damage, and is simple to fix. However, you can 
make your swales more durable by installing a spillway. Just 
keep in mind what sits downhill where the runoff water will go. 
You can avoid causing trouble downhill, as well as make the 
water follow a longer path over the landscape.
 For a catchment area up to 49 acres (20 ha), a 10’ (3 m) 
wide spillway is large enough. You need to put a lot of effort 
into making your spillway level, and compacting it to prevent 
erosion. The exit should taper out wider at the bottom to allow 
smooth discharge of water.
 With your swale groomed and spillway installed, you are 
ready to plant a ground cover on the swales. You have a lot of 
options, but if you are planting trees around the swales, you will 
probably want to avoid planting on the swale mound itself. Re-

Swales catching the pre-monsoon rains near Talupula, Andhra 
Pradesh, India. Photo by Douglas Barnes.
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Using Water to Heal the Land
Earth Repair and Permaculture
Michael Pilarski

AT THIS POINT IN HISTORY, it is imperative that 
humanity stop beating up the planet and start working 
to heal the damage we have done. I like to call it Earth 

Repair—the System likes to call it Ecological Restoration.
 First, let us be clear that world-wide Earth Repair will be ac-
complished single property by single property. Yes, we do have 
to tackle this at the whole ecosystem level and get cooperation 
between all landholders, but in our current property ownership 
systems, permaculture designers have to interface with individu-
al property owners, farmers, homesteaders, companies, agencies, 
etc. Permaculture designs are client-specific. Also every single 
parcel of land is unique, which means that every site will have 
a different design. The designer has to consider the wishes of 
the land and what it needs ecologically. There are no blanket-
formula prescriptions. Permaculture designs are client-specific, 
site-specific, and guided by ethics of earth care. Solutions are 
adapted to local cultures and benefit the people who install the 
systems and do the maintenance. Locally appropriate species of 
plants are used. 
 Permaculture design can be done at any scale: urban yards, 
suburban large lots, one-acre farmettes, 100-acre farms, 3,000-
acre ranches, or even at the macro-scale of county, island, 
region, or nation. 

 In permaculture design, even small properties and yards 
have many different micro-climates, sectors, and zones that we 
take into account. These zones of management do get larger as 
we get into scales of hundreds and thousands of acres, but even 
so, the specific treatment is usually done on an acre scale. Most 
earth repair work takes hand work by a knowledgeable and ca-
pable group of workers. My years as a tree planter in the Pacific 
Northwest taught me that although we may be planting the same 
tree species over hundreds of acres, when it was time to swing 
the hoedad, it was the skill and judgment of the planter to find 

the best niches to plant each individual tree. We looked at plant-
ing the trees on the north side of stumps and rocks, in natural 
water basins, and on the edges (or within) mulch accumulations. 
Earth repair is one tree at a time, one seeding at a time, one 
swale at a time, and one gully check-dam at a time. These linked 
together with hundreds and thousands and millions of other little 
actions are what will accomplish Earth restoration. 

Water in the landscape 

 Permaculture excels in water management. This is exempli-
fied by designers such as Australian, Darren Doherty. Darren 
Doherty has synthesized a knowledge of permaculture, the 
Keyline System of Soil & Water Management, Holistic Manage-
ment, and more into something he calls Regrarian agriculture. 
What is Regrarian? Regenerative meets Agrarian, meaning 
farming and agricultural practices done in a way that contributes 
to the health, biodiversity, and soil/natural resource growth and 
development of the site. The subtitle of the Regrarians website 

Planting a hedge. Photo by Chrys Ostrander.

Earth repair is one tree 
at a time, one seeding 
at a time, one swale 
at a time, and one gully 
check-dam at a time. 
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defines Regrarian as “Regenerating, Restoring, Rehabilitating, 
Rekindling & Rebooting Production Landscapes Across This 
Planet” (www.regrarians.org/).
 Gary Paul Nabhan is a prolific author but especially pertinent 
here is his 2013 book, Growing Food in a Hotter Drier Land, 
which explains many indigenous water strategies. Brad Lan-
caster through his books (Rainwater Harvesting for Drylands 
and Beyond: Vol. 1 and 2) relates his hands-on experience in 

Arizona. David A. Bainbridge’s latest book is Gardening with 
Less Water (2015, Storey Publishing, 127 pages). It’s a small 
book that packs a lot of information. Especially useful are the 
many illustrations and photos throughout the book. Each water-
saving technique is well described. Buried clay pots, porous 
capsules, deep pipes, wicks, porous hose, buried clay pipe, tree 
shelter, rainwater harvesting, landscaping for water catchments, 
developing a plan for your yard, and water-wise gardening tips, 

WHATCOM COUNTY (in Northwest Washington) cer-
tainly has some earth repair work to do, but in the global 

scheme of things, it will take relatively little effort to repair 
the damage compared to what faces much of the world. Our 
ecosystems are so fecund here due to the rain and temperate 
climate. Earth Repair will be much more difficult in places like 
the Middle East which has endured human-induced desertifica-
tion for thousands of year. The images of Syria these days with 
the bombed-out rubble of villages and cities are tragic. The 
toxicity of the armaments and depleted uranium are so sad. But 
even in those kinds of places, we know the techniques to bring 
back functioning ecosystems. However, stopping war is a first 
requirement for earth repair to become possible. 
 Many landslides revegetate and stabilize naturally, but some 
are ongoing. Conduct a thorough county-wide inventory of all 
active slides/erosion on forest lands, both public and private. 
Assess and prioritize which areas to tackle first. Occasionally, 
this includes some of the worst areas, but the main emphasis 
is on which areas can be stabilized with relatively little work/
resources. Where can we get the biggest bang for the buck. 

 Notice that I am emphasizing fixing the watersheds before 
fixing the waterways. Actually, they would proceed simultane-
ously, but careful assessment must be made to avoid stream 
or river work that increases watershed erosion and nullifies 
benefits. That said, the knowledge base on river restoration and 
stream restoration has grown immensely in the last 20 years. 
Conduct a county-wide assessment of the health of all streams 
and rivers. 
 Farms should be managed so that manure, fertilizers, and 
soil do not end up in waterways. All of these are forms of loss 
to the farmer, and stopping these leaks will make farming more 
profitable. One precondition for full earth repair is to eliminate 
(or reduce to a small fraction) the use of chemical pesticides, 
herbicides, fungicides, picsicides, mollusicides, and other bio-
cides. 
 Farmers should be given assistance to use ecological farming 
methods—subsidized for the transition if need be. It is cheaper 

to pay the farmers for good stewardship then it is to deal with 
the downstream effects (on the land and in human health). 

 Do a county-wide assessment of all farmland and what the 
earth repair needs are. Prioritize and make a plan. Earth repair 
on farmland can usually be achieved in a four-year time span, 
by stopping erosion and keeping pollutants out of waterways. 
Keyline plowing can be helpful on a lot of ground. It opens up 
the soil, reduces compaction, stops overland flow, and increases 
water storage, soil life, and carbon content in soil. A host of 
benefits! The farmland gives higher yields and withstands 
drought better. 
 There was talk a couple years back about the Keyline Plow 
Manufacturing Company (based in Australia) starting a manu-
facturing facility in the US. If this hasn’t been done, one should 
be built right away! The plows (aerodynamic subsoilers) lend 
themselves well to cooperative ownership by multiple farmers, 
or custom plowing or rental outfits. Best would be skilled oper-
ators with a good maintenance ethic. Keyline plowing doesn’t 
need to be done on all lands. A keyline soil conditioning takes 
one to two passes a year for three or four years to achieve the 
full depth of soil conditioning which is usually 18” (45 cm). 
 Farmers should be encouraged to diversify crops, particu-
larly perennial and tree crops. Hedgerows and windbreaks 
should be increased in open farmland to reduce wind damage 
to crops. Buffer strips of shrub and tree crops should be planted 
along waterways for shading and filtering of below-ground wa-
ter flow. Some of this is being done in Whatcom County by the 
Natural Resources Conservation Service (NRCS), Conserva-
tion Districts, and environmental organizations. What is being 
done now? Where can collaboration be improved? What isn’t 
being done? What lessons can be learned from past successes 
and failures? 
 We need a consortium of people from the above organi-
zations combined with County Extension and with people 
familiar with organic farming and permaculture. Assessing 
earth repair needs for farmland and best management practices 
is a skill that few single people have. Teams are likely to obtain 
better results then single persons. How do we create these 
skilled people? We need continuing education of the people 
who have one aspect of this knowledge so that they become 
more well-rounded. Educational institutions need to emerge to 
train these types of professionals. Mainstream institutions can 
contribute, but autonomous, grassroots schools are needed in a 
big way.                ∆

Earth Repair Applied to Whatcom County

...autonomous, grassroots 
schools are needed....
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are all covered.
 If we took the water chapter of every permaculture book 
that covers the topic (including whole books), and put them into 
one volume (removing the redundancies), it would be a huge 
book and the most valuable book on the topic on the planet. Of 
course, it would reference thousands of other books and models. 
 We know how to stop almost all forms of soil erosion these 
days. This can be achieved relatively quickly on most sites. A 
four-year soil conditioning with a keyline plow will stop most 
soil erosion on farmland or rangelands where you can get a 
machine. Good draft animals and a one-shank keyline plow can 
get out onto even steeper slopes—nothing like keylining to stop 
sheet erosion. On steeper slopes (and in much of the landscape), 
most of the work is done with plants, with trees and tap-rooted 
plants nailing down the landscape. 
 We could say that our goal is to have control of the water, 
soil, biomass, and carbon in the landscape. Or it might be more 
correct to say that we allow and encourage water, soil, and 
biomass to build up in the landscape. We work with nature. This 
is what nature does when left to itself. We just have to assist the 
natural processes. We could say that permaculture is a form of 
aikido in the landscape. 

 Water techniques used on any individual site can include 
revegetation, swales, keyline, net-and-pan water harvesting, 
ponds, wetland restoration, chinampas, soil rehabilitation, rain 
gardens, waffle gardens, microorganism inoculants, mycoreme-
diation, legume crop rotations, perennial crops, agroforestry, and 
more.
 Permaculture aids earth repair by increasing food produc-
tion at the family level. Yards, alleys, streets, and parks become 
filled with food. More local food means less farmland is needed 
elsewhere and less transportation is required. In the long run, 
I estimate that we can easily let half of the world’s current 
farmland revert back to natural ecosystems. For the most part, 
these will be the least productive farmlands. In areas with high 
population densities, like parts of Asia, permaculture systems 
can lead to farmland becoming wilder, while increasing produc-
tivity. Economic and ecological productivity both go up under 
permaculture .
 Ecological management of livestock is critical to Earth Re-
pair over much of the land’s surface. At least 1/3 of the world’s 
landmass is grazed by livestock or devoted to growing feed for 
them. This has resulted in massive erosion over the centuries or 
millennia of livestock grazing. Permaculture contributes to the 

This means the water 
is cleaner all the way 
from the source and 
continuing downstream.

solution by integrating livestock into family production. Domes-
tic animals are integrated into systems to maximize their useful 
functions. Livestock can be improvers of the landscape rather 
than degraders of the landscape. Here is where permaculture 
relies heavily on Alan Savory’s Holistic Management (HM) and 
Joel Salatin’s poly-livestock systems.

Strategies for water—start at the top

 Wherever watersheds need restoration, we usually start at 
the tops of the watersheds and do revegetation and reforestation 
to maximize vegetative ground cover. The slogan is “Secure 
the Headwaters.” This vegetation allows water to soak into 
the ground, reducing runoff at the very tops of the watersheds. 
(Slow, Spread, and Sink.) This process follows on properties 
downslope over time, so that eventually all areas of the water-
shed are ecologically treated. We implement erosion control and 
stream rehabilitation where needed.
 If runoff is severe, than create a system of swales and water 
features to collect runoff and hold it on the slope. This held 
water sinks into the ground for the most part. A small amount 
evaporates. Most of these swale systems hold ephemeral water 
during peak rain events. Every swale and every water collec-
tion feature needs a safety valve to safely lead water away if it 
becomes full. This is often a rocked waterway with a lip slightly 
lower than the top of the berm (or dam). These overflows usu-
ally lead to a natural stream channel or to diversion drains to fill 
lower systems of swales, flooded fields, ponds, and lakes. 
 Applied at scale, these systems would have many conse-
quences. Water flows are more even—peak flows are lower, and 
summer flows are higher. The water is mostly filtered through 
the soil and substrata and emerges through springs. This means 
the water is cleaner all the way from the source and continuing 
downstream. There is less mud in the water. Flooding and rapid 

Recent poster advertising Skeeter’s Earth Restoration work-
shops.
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by magnitudes, with an immediate payback measured in the bil-
lions annually. 
 Implementation of permaculture-inspired water management 
on a broad scale would have many follow-on effects as well. 
Watershed rehabilitation would increase carbon sequestration 
and decrease carbon dioxide levels. At the same time, refor-
estation would increase oxygen levels, pushing more oxygen 
into the upper atmosphere, where ozone is formed, ultimately 
repairing our ozone layer. Wood production would increase 
significantly, allowing for a renaissance in wood culture and 
related economies. In other words, the new (or enhanced) forests 
would be a significant resource. Combined with a switch to 
restoration forestry (instead of today’s exploitative forestry), 
the world’s forests could grow larger and taller, while providing 
large harvests of high quality wood in perpetuity. Instead of kill-
ing the goose that lays the golden egg, we will hatch and nurture 
many new golden geese in the form of forests. The reforestation 
of South Korea after the Korean War is one of the world’s best 
models. See Kyong-Joon Lee’s 2013 book Successful Reforesta-
tion in South Korea.

Water management for cities and towns

 The above strategy can be adapted to urban areas as well. 
The higher catchments are roofs. We put water collection on all 
buildings and collect the water in tanks for future use, or divert 
it to rain gardens and swales. Permaculture-oriented water audits 
should be done for every yard and property. What water can be 

caught onsite? How can we maximize infiltration? How can wa-
ter be stored for dry periods? Where are rain gardens and swales 
appropriate? Where can graywater systems be used? 
 Yards can include rich, deep beds for food and ornamental 
plantings. Hügelkulturs are biomass-filled raised beds which act 
as giant sponges to absorb excess water. These water collection 
features are built into every yard, every block, and every street. 
Street water runoff goes into swales thru curb cuts. Tucson, 
Seattle, and many other cities has some successful examples 
of this. So each yard holds all, or most, of the rainfall that falls 
onto it, for irrigation or sub-irrigation, reducing the need for city 
water. This infiltrated water tops off local aquifers and cleans the 
water which pops out as springs downslope (or is pumped out). 
Rainfall events in cities often lead to overfilling of drainage sys-

runoff introduce contaminants and soil into the water, which are 
expensive to remove. Pollution from agrochemicals and live-
stock is bad for water cleanliness and safety. Livestock can be 
raised in salmon-safe ways that keep manure out of waterways. 
Fence off waterways. Take water to stock—never let stock foul 
the water. Pastures and rangelands should be keylined or swaled 
if necessary to prevent water runoff. All water should sink into 
the land. Riparian zones should have a belt of densely rooted 
vegetation on both sides of streams (for the most part). Prefer-
ably, trees and shrubs, which make dense nets of roots, can 
intercept the below-ground flow of nutrients before it gets to the 
stream. The nutrients feed the perennial plant systems that yield 
marketable crops and are good for wildlife at the same time. 
This pre-filtration keeps the water cleaner in the streams, and the 
shade keeps it cooler. 
 Water naturally picks up nutrients as it moves downstream. 
This background nutrient flush would be much lower than 
today’s situation. If we stopped dumping toxins into the system 
with oil breakdown products, herbicides, pesticides, acid rain, 
etc., then our surface water supply would be much cleaner than 
today. Hence, it will be much easier to clean up water for do-
mestic consumption. Hold the maximum rain events onsite and 
lead any excess runoff off the property safely. The amount of 
financial loss each year from flooding in the US is huge. Doing 
watershed rehabilitation as outlined here would reduce flooding 

Skeeter demonstrates the use of the Hoedad. Photo by Simple 
Unhooked Living Some people ask if we 

can afford earth repair— 
I say it is the most 
cost-effective thing 
we can do....
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tems. Sewage treatment plants are stressed to keep up and may 
have undesirable discharges. A lot of the runoff may be contami-
nated. The system briefly outlined here would solve all these 
problems. An important reference on this is the book The City 
Forest: The Keyline Plan for the Human Environment Revolu-
tion by P.A. Yeomans. Yeomans is the Australian who invented 
the Keyline System of Soil & Water Management, a system of 
controlling water in the landscape. In City Forest, Yeomans ap-
plied his ideas to the urban landscape. 
 Implementing the above worldwide would solve the world’s 
water problems. We don’t have to treat all parts of all water-
sheds. Some parts of the landscape are healthy, and some can 
easily regain health if we stop beating nature over the head. 
 The cost of doing all this is minimal and has a great pay-
back. I have gone into great detail on how many people it would 
take and how much it would cost in my 2010 paper, “A Carbon 
Sequestration Proposal for the World—Based on Reforestation, 
Improved Ecosystem Management & Increasing Soil Carbon 
Levels in Farm Soils” (friendsofthetrees.net/articles/carbon-
sequestration-proposal-world-based-on-reforestation-improved-
ecosystem-management).
 There is also a great deal of information in my 525-page 
book, Restoration Forestry: An International Guide to Sustain-
able Forestry Practices (1994, Kivaki Press. Out of print. I have 
a few copies for sale. $40 postpaid). 
 In the long run, permaculture can greatly reduce society’s ex-
penditures on health care. Permaculture leads to a physically and 
mentally healthier population. Some people ask if we can afford 
earth repair. I say it is the most cost-effective thing we can do in 
the world today. We are doomed without it. It is, as John D. Liu 

 John D. Liu

 John D. Liu is one of the world’s most far-thinking and eloquent spokespersons for global earth repair. John D. Liu is an 
American filmmaker who has lived in China for 30 years. He travels widely and works with universities and governments in 
the Netherlands and other countries. Below are links to his Facebook page and some recent writings. Anyone interested in earth 
repair/ecological restoration would do well to listen to Liu’s train of thought. 
 Everyone should watch his video documentary, “Green Gold.” Liu combines permaculture and ecological restoration in this 
international documentary showing that large-scale restoration is possible. Filmed in China, Ethiopia, Jordan, and elsewhere, 
millions of people have seen it. The Rwandan government is taking his advice, and this has initiated positive changes for millions 
of smallholder farmers. At the Lima Climate talks in December 2014, Liu hosted the “Growing Collective Consciousness from 
the Voices for the Climate” with Tiahoge Ruge of Mexico. This was the alternative, civil-society voice of the grassroots, climate 
change movement. Liu was also a big player at the Paris Climate Talks for the alternative camp.
 “In Rwanda, the initial impetus for the assessment came from the ambitious commitment, announced by the Government of 
Rwanda in 2011, to implement forest landscape restoration countrywide by 2035. The main aim of the assessment was therefore 
to guide the scaling up of Rwanda’s restoration efforts.” 
 “This trip to Rwanda has reinforced the need and the readiness for Research, Training and Innovation Centers for Ecological 
Restoration. These centers can function to bring large numbers of people to immediately engage in mitigation and adaptation to 
climate change.”
 “There is a tendency for knowledgeable consultants, academics, and policy makers to talk to each other about how serious 
climate change is and what to do about it. Gradually, it is becoming clear that the real heroes in combating climate change are 
the smallholder farmers and landless people who make their living on common lands. Either they will be engaged in large-scale 
restoration of Earth’s natural ecosystems, or civilization as we know it will fail.” John D. Liu. View “Green Gold” on YouTube: 
www.youtube.com/watch?v=O9dXtW8VjfM. Papers, films, interviews, presentations and audio recordings are found at: hydrolo-
gy-amsterdam.academia.edu/JohnLiu. See also his Facebook page: www.facebook.com/Innovationcenters.

says, The Great Work of our Time. Let’s get on with it!    ∆                   

Michael Pilarski is a student of plants and earth repair. Michael 
founded Friends of the Trees Society in 1978 and took his first 
permaculture design course in 1982. Since 1988, he has taught 
36 PDCs in the US and abroad. His specialties include earth 
repair, agriculture, seed collecting, nursery sales, tree planting, 
fruit picking, permaculture, agroforestry, forestry, ethnobotany, 
medicinal herb growing, hoeing, and wildcrafting. Contact him 
through his website: www.friendsofthetrees.net.
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KEYLINE IS FAR MORE than a unique combination of 
water conservation and farming with nature. It is a com-
plete design system for the development of the broad 

landscape. Keyline is applicable to both rural and urban designs 
and is superb ‘landcare.’ One of the more obvious aspects of 
Keyline planning is the horizontal interconnection of farm dams 
and the use of stored water for gravity irrigation. Water harvest-
ing is an emulation of this aspect of Keyline.
 The development of Keyline occurred on the Yeomans’ fam-
ily properties west of Sydney, Australia. P.A. Yeomans headed 
the family and published his first book, The Keyline Plan, in 
1954.
 The concept of the Keyline Scale of Permanence was first 
published in 1958 in a book called The Challenge of Landscape. 
This Keyline Scale listed a new order of planning based on per-
manence: climate (most permanent), land shape, water, roads, 
trees, buildings, fencing, and soil (least permanent). Realisti-
cally, soil is at the bottom of the list, because the development 
of deep, living soil is more of a goal than a constraint of design 
and planning. Keyline methods demonstrated that poor soil is 
capable of dramatic, rapid improvement to a condition of deep 
and living fertility. Good soil, as history shows, is susceptible 
to destruction and loss even faster than a line of fence posts will 
rot.
 P.A. Yeomans’ proposal for the application of Keyline to 
urban design and effluent disposal first appeared in the book The 
City Forest published in 1971. Then, at the Habitat Forum of the 
UN Conference on Human Settlements in Vancouver in 1976, 
he presented a paper titled “The Australian Keyline Plan for the 

Enrichment of Human Settlements.” This submission to the UN 
Conference was with the sponsorship of the Murray Valley De-
velopment League. P.A. Yeomans passed away, aged 79 years, in 
November 1984.
 Keyline Designs published Water for Every Farm—Yeomans 
Keyline Plan in 1993. Ken Yeomans compiled and edited this 
book, which is a rewrite of the original Water for Every Farm. 
It includes relevant chapters from the earlier books, as well as 
some unpublished and new material. The book is a practical text 

The Australian Keyline Plan
Ken Yeomans

The Keyline scale of 
permanence provides 
a priority guide 
to planning....

book on Keyline and is in both metric and imperial measure-
ments.

Keyline planning priorities

 The development of living soil can be done most economi-
cally in a landscape that is specifically designed to achieve these 
results. The Keyline scale of permanence provides a priority 
guide to planning the various factors considered in the design of 
the landscape. In this scale, the utilization of the water resources 
of the landscape is designed after considering the climate and 
topography (land shape). Then, the location of roads, trees, 
buildings, and fences may be logically planned in this order.
 The Keyline design is unique to each property, and the plan 
is always custom-made to the property. In this way, Keyline re-
veals the potential and develops the uniqueness of the property. 
The design process often reveals unsuspected potential and dis-
pels illusions. Experience is necessary to reveal the full potential 
of any property. Design is done both in the office and in the 
field. The initial office work speeds the assessment and uses the 
information derived from detailed contour maps of the area. On 
the basis of the initial assessment, key points within the apparent 

A Yeomans Keyline Plow on display at the 2011 Inland North-
west Permaculture Convergence. Photo by Chrys Ostrander.
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design potential of the property are selected. The vertical rela-
tionship of the features of the landscape can then be established. 
Preliminary plans and designs can be formulated. The practical 
design work starts from the key points and revealed relation-
ships. During the initial on-site survey of a property, contour or 
grade lines are pegged, as required, from the key points previ-
ously selected. Dam sites may be chosen, pegged, volume esti-
mates made, and the best irrigation areas delineated. This work 
is best done on-site, and usually the first stage or starting project 
of the plan is laid out on the land.
 The hallmarks of successful Keyline properties are lakes 
with water birds, contour and ridge line roads, contoured and 
strip forests, dark fertile soil, and luxuriant healthy green crops 
and feed. Well designed landscapes can be beautiful and highly 
productive. Keyline techniques increase profits by increasing 
soil fertility, improving farm water utilization, reducing produc-
tion costs, and increasing productivity.
 One of the primary objectives of Keyline planning is to en-
hance the swift development of deep, biologically fertile (living) 
soil in a designed landscape systematically planned for perma-
nence. Keyline methods rapidly develop the biological fertility 
and structural stability of the soil and reduce water loss from 
the land. Keyline is the natural way to defeat the menace of soil 
erosion and salinity, simply as an incidental to total landscape 
betterment.
 The Keyline Plan is to prepare the land to quickly absorb, 
and hold by way of increased field capacity, increasing amounts 
of rainfall, and to store surplus run-off water, wherever practi-
cal, in large, on-farm storages each equipped with a lockpipe 
system. A lockpipe is a large pipeline positioned under the dam 
wall, which when opened, releases the water rapidly for use 
by gravity-powered irrigation. Keyline irrigation is quick, not 
labor-intensive, and functions to enhance the development of 
deep, living, fertile soil.

Aeration and water absorption

 Keyline uses cultivation, irrigation, and stock management 
techniques to greatly speed up the natural process of living soil 
formation. Conversion of subsoil into topsoil may, under natural 
conditions, occur at 10-15 tons/ha (10-15 tons/2.5 acres) each 
year. On Keyline farms, during the conversion process, this 
figure may increase beyond 1,000-1,500 tons/ha each year. The 
numbers may be surprising, but annually deepening the topsoil 
by 10-15 cm (4-6 in.) achieves this result. It is a practical short-
term goal to deepen the living topsoil to 30-45 cm (12-18 in.).
 Changing the subsoil conditions to better suit aerobic soil 
organisms enables the conversion of subsoil into topsoil. These 
organisms need warmth, space for air, and moisture, plus a plen-
tiful supply of high protein food.
 Loosening the soil and applying dung is a long-standing 
method to improve agricultural production (see Luke 13:8). 
Various tools can loosen the soil and provide additional space 
for plant root expansion, air, and moisture in the soil. Plant 
roots and organisms easily grow and multiply into this space. 
To loosen the soil on a farm, use equipment that does not invert 
the soil. Improving the living conditions for soil organisms also 

requires a food source for them. An exceptionally high protein 
(nitrogen) food source is the root systems of pasture legumes, 
but this food supply is not available during plant growth. For 
rapid soil development, some of the roots must die! Use stock 
to quickly eat down most of the above-ground parts of the plant. 
Mowing is a poor substitute because it lacks the return of ma-
nure to the soil. The presence of animal manure can also greatly 
increase the growth rate and size of earthworms.
 The best time for eating down pasture is when the selected 
plants are preparing to flower and set seed. At this stage of 
growth, the root systems are at or near maximum size. The 
larger root systems provide a better supply of accumulated 
energy for the plant to recover from being eaten and more roots 
to decay and provide feed for the soil organisms. The plants’ 
energy and nutrient reserves were for seed production. Eating 
down was a shock, but the plants recover to try again. Following 
the eating down, and especially in conditions of warm, moist, 
loosened soil, regrowth will be fast, and replacement roots de-
velop as the plant regrows. Stock must be moved on, to another 

area, to prevent them from eating the early regrowth. During 
this regrowth phase, inspect the soil with a spade. The new roots 
look white compared to the darker, brownish, old, and dying 
roots. The soil organisms eat the dead roots and produce humus. 
This is a process of recycling the raw organic matter of the dead 
plant roots and the dung. Repeating this cycle of growth and 
decay builds the soil’s biological fertility.
 The best time to loosen the soil is when the optimum combi-
nation of heat and moisture is imminent. Repeat the process an-
nually for three years in combination with the other management 
techniques. When irrigation water is applied quickly to loosened 
soil, it can speed up the building of living soil.
 Soil loosening requires suitable agricultural equipment, 
and Yeomans was the first to manufacture a chisel plow tough 
enough for Australian conditions. In the 1970s, a new break-
through came with the development of the Bunyip Slipper Imp 
with Shakaerator, a vibrating narrow-tined subsoil-loosening 
plow. This plow won the prestigious Prince Phillip Prize for 
Australian Design in 1974. Many new patented developments 
have been added to the plow by P.A. Yeomans’ second son, 
Allan J. Yeomans, who now produces the plow at his Yeomans 
Plow Company on the Gold Coast of Queensland. These plows 
deeply and efficiently loosen the ground. They need less power 
to loosen more soil and produce less surface disturbance than 

The best time to loosen 
the soil is when the 
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heat and moisture 
is imminent.
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the old chisel plows they have replaced.

Controlling surface-water movements

 Physically loosening the soil will leave some sort of pattern 
etched into the surface, and this pattern will influence surface 
water movements. The direction that water will flow is always 
down the maximum slope, and this is at right angles to the 
contours. However run-off water will tend to flow along any 
furrows left by cultivation that produces anything from 100 to 
500 or more furrows per hectare depending on row spacing. 
The furrows influence the way surface and subsurface water 
will drift across the landscape. The surface disturbance may be 
comparatively slight, but it will still alter the direction of flow-
ing water. Deep ripping nto the subsoil will sculpt a corrugated 
pattern of furrows into the undisturbed subsoil. Water trapped in 
the furrows can slowly move along them.

 Contour cultivation is an attempt to create a pattern of fur-
rows that are all parallel to the contour. The logic is that contour 
furrows trap the water and allow it to soak into the soil, and 
this usually increases rainfall absorption. However, at a farm 
scale, true contour cultivation, on land with visible shape, is not 
possible simply because adjacent contour lines are not parallel 
to each other across the surface of the land. Contour lines are 
parallel vertically but the horizontal spacing varies according to 
the slope of the land. Any pair of contour lines will be further 
apart where the land is flatter than where the land is steeper. The 
result of this changing horizontal spacing of the contours causes 
cultivation, done parallel with one contour line, to become 
off-contour cultivation the further away it progresses from the 
initial contour guide line. What starts out as contour cultivation 
quickly develops into an off-contour cultivation pattern. Run-off 
water will flow down the furrows toward wherever they lead.
 As a result of the Keyline land shape discoveries, the devel-
opment of the furrow pattern is now predictable. One realization 
was that working parallel on the top side of a contour will result 
in a pattern that moves water from the steeper slopes to the flat-
ter areas. Working parallel on the lower side of a contour guide 
line will produce a pattern that moves the water toward the 
steeper areas from the flatter areas. Why is this? With cultivation 
done parallel on the top side of a near-contour guide line, each 
pass across the area will have the equipment more quickly gain-
ing height up the slope wherever the land is steeper than where 
the slope is more gradual. In a similar way, cultivation done 
parallel on the lower side of a contour or near a contour guide 
line, will lose height more quickly in the steeper areas than on 

the flatter areas. Run-off water will tend to flow along these fur-
rows.
 Although rainfall tends to distribute moisture evenly onto 
adjacent ridges and valleys, the water does not stay evenly dis-
tributed. Natural drainage efficiently moves the water from the 
ridges to the valleys. As a consequence, ridges tend to be drier 
than valleys. Any compaction of the soil worsens the problem. 
The soil in the valleys does not necessarily benefit from this 
moisture. An imbalance of water and air can cause aerobic soil 
organisms to die out and be replaced by anaerobic organisms. 
The soil will then become sour. Tussocks and water weeds in 
valleys are indicative of this problem. It is important that this re-
sult is not treated as a problem of excess moisture to be drained 
away, but as a symptom of water probably being squandered and 
lost from the upper slopes. Solve the problem at the source.
 Most people don’t have any difficulty appreciating the un-
desirable imbalance between the moisture of valleys and ridges. 
Keyline pattern cultivation is a simple way to solve the problem. 
It is a farm-cultivating pattern that keeps the water on ridges 
longer and spreads water whenever it reaches the valleys.
 Keyline pattern-cultivated land looks like contour-cultivated 
land, but it is more than it appears. The Keyline cultivation 
method produces an amplified contour pattern. The cultivated 
furrows loop higher through the valleys and sweep lower across 
adjacent ridges. This pattern of cultivation increases the mois-
ture absorbed on the ridges and reduces the concentration of 
water in the valleys. The late P.A. Yeomans made highly signifi-
cant conceptual breakthroughs that enabled him to discover how 
to theoretically achieve this incredible water-spreading pattern. 
He was practical enough to turn it into a reality of international 
significance.
 The corrugated furrows of Keyline cultivation form a pat-
tern which direct run-off water and subsurface flows toward the 
ridges from higher points in adjacent valleys. When water even-
tually reaches and starts to flow in Keyline pattern-cultivated 
valleys, it takes the form of a stream that is uncommonly wide 
and shallow. This wide, shallow stream is far less destructive 
than that which normally forms. One Western Australian wheat 
grower claims Keyline pattern cultivation produces a 30-50% 
increase in yield compared to the conventional “round and round 
the paddock” cultivation method. The steeper country produced 
the greater increase. Astonished government officers confirmed 
the results.
 The usual round-and-round cultivation method produces 
an undesirable pattern of furrows. These furrows concentrate 
surface flows into the bottoms of valley shapes and onto the 
diagonals leading to the lower corners of the paddocks (fields), 
often causing soil wash and erosion.

The simple water shapes of land

The main ridge

 In Keyline lingo, a ‘main ridge’ starts at the junction of two 
creeks. The center of this ridge is the water-divide line between 
the two adjacent creeks. This main ridge will eventually branch 
as it creates the water catchment area of each creek. The catch-

This pattern of cultivation 
increases the moisture 
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ment area of any creek always follows a main ridge.

Primary valleys

 Small valleys intrude into and drain the sides of the main 
ridge. These are the primary valleys. The relatively larger 
section of the main ridge that remains on either side of each 
primary valley is a small ridge in its own right and is called a 
primary ridge. When several primary valleys join, without form-
ing a creek, they form a secondary valley. The ridge between 
secondary valleys is a secondary ridge. Primary ridges are rela-
tively larger than primary valleys, and main ridges dominate the 
landscape.

Hills and saddles

 High points along ridges are hills. A saddle occurs at the low 
point between hills, along any ridge line.

The Keyline pattern of cultivation

 Ridges have a pattern to their contours, and valleys also have 
a pattern. By understanding the pattern, we can then learn how 
to produce a Keyline water-distributing pattern of cultivation on 
ridges and valleys. Keyline pattern cultivation is one of the keys 
to regeneration of the landscape.
 The center line of a ridge is the water divide. It is usually 
flatter than the land sloping away to each side of 
the ridge. The typical spacing of contour lines 
across a ridge is wide at the center (water-divide 
line) and closer together off to the sides. To pro-
duce the Keyline pattern of cultivation, where 
the land has a ridge pattern to its contours, plow 
parallel on the upper side of any contour, or 
near contour guide lines.
 Valleys are somewhat like upside-down 
ridges in that the center-line is flatter than the 
sides. The drainage line down the center line of 
valleys is flatter than the land rising up on the 
sides of the valleys. The spacing of any contour 
lines marked on the land, or on a map, will be 

wide down the center of the valley and closer together up the 
sides. This is a typical valley pattern, and where the land has a 
valley shape pattern to its contours, the procedure to adopt is to 
cultivate parallel and on the lower side of any contour, or near 
contour guide lines.
 Primary valleys result from the intrusion of valley shapes 
into the sides of main ridges. The land above or perhaps we 
should say ‘beyond,’ the limit of intrusion of the valley shape, is 
still main ridge and has a ridge pattern to its contours. This area 
may have a basin shape, and the contours may be concave, but 
the contour pattern is that of a ridge. The normal valley pattern, 
namely having a flatter center line than sides has never been 
formed in this area, so the cultivation of this area, at the top 
of a valley, should be the same as for other ridge-shaped land: 
parallel upwards from a contour guide line. Cultivate the lower 
portions of a valley parallel downwards.
 The Keyline of a primary valley is the highest contour 
cultivation guide line that will produce a water-distributing pat-
tern on the valley below it. The Keyline is also the contour line 
across the valley with the most exaggerated curve up into the 
valley. Cultivation parallel with it will thus produce the desired 
off-contour cultivation both above and below it, as all other 
lines have less curvature. Cultivation done parallel on both sides 
of the Keyline, both up and down, produces the desired water-
spreading pattern automatically.
 A Keyline used as a cultivation guide is a valley feature. A 
Keyline does not extend out onto the adjacent primary ridges. It 
stops on either side of the valley where the contour line, selected 
as the Keyline, changes direction (the horizontal inflection 
point) from the concave curve of the valley to the convex curve 
of the ridge. A Keyline can not exist on a ridge shape.
 (A confusing concept called a “common Keyline” was 
included in the 1954 book The Keyline Plan. It referred to a 
method of subdivision of land where the Keylines of adjacent 
valleys happened to occur on a similar level. When this occurs, 
channels, roads, trees, and fencing could be linked across the 
landscape. The connecting line was called a common Keyline. 
This is common in the mutual sense, not in the usual sense. 
Some have mistakenly considered that Keylines therefore can 
exist on ridges and could be used as a cultivation guide line for 
the land on the ridges below this line. The common Keyline idea 
was never written into subsequent publications, but the pub-
lishers of the beige edition called Water for Every Farm Using 

The Keyline of a primary 
valley is the highest 
contour cultivation guide 
line that will produce a 
water-distributing pattern 
on the valley below it. 



32     PERMACULTURE DESIGN  •  #100 

overflows the lower lip of the channel onto the land below. 
Keyline pattern cultivation will keep this water on the ridges and 
prevent it being lost into the valleys. Keyline pattern cultivation 
transforms ‘wild flood irrigation’ into fully controlled Keyline 
pattern irrigation and enables the use of astonishingly large 
streams of water for rapid irrigation.
 Keyline irrigation techniques are also applicable to flat-
ter lands. In flatter country, the storage ratios of farm dams are 
usually better, which means that more water can be stored in 
proportion to the earthworks in the dam walls. In suitable flat 
country, the unique Keyline contour irrigation channel has en-
abled the following.

the Keyline Plan carried a reprint of the original chapter and 
diagrams and unfortunately reintroduced this term.)
 In choosing the location of a Keyline, the Keypoint is chosen 
first. From here, one can peg the Keyline in both directions from 
the selected Keypoint.
 Cultivation parallel to and above the Keyline results in each 
pass with the equipment gaining height faster in the center of 
the valley. This causes the development of a pattern that will 
drift any run-off water out toward the more gradual slopes of the 
adjacent ridges and away from the steep center of the valley and 
the slopes above it.
 Cultivation parallel to and below the Keyline results in each 
pass with the equipment losing height faster on the steeper sides 
of the valley. This causes the development of a pattern that will 
spread any run-off water out from the flatter center of the valley 
toward the steeper side slopes and the adjacent ridges.
 The unique aspects of a keyline from a cultivation point of 
view are 1)The Keyline is the lowest contour line that crosses 
the valley which can be used for parallel upwards cultivation of 
the head (upper reaches) of the valley area, and 2) The Keyline 
is also the highest practical contour that can be used as a guide 
for the valley cultivation below. In both cases, the cultivation 
pattern that will develop will tend to drift run-off water away 
from the valley and out towards the ridges beside it.

 Most of the landscape is ridge-pattern. This being the case, 
nearly all cultivation should be done parallel with and above any 
contour guide lines. This procedure will develop the Keyline 
pattern automatically in all areas except the lower portions of 
valleys where the cultivation should be done parallel to and on 
the lower side of any contour guide line.

Keyline irrigation systems

Keyline pattern irrigation

     Keyline pattern cultivation has made practical the low-cost 
watering of undulating country and hillsides by the Keyline pat-
tern irrigation system.

 Previously, the only method of fully controlled flood irriga-
tion of undulating country was by the use of terraces, such as are 
used to create rice paddies.

 Keyline pattern irrigation uses irrigation flags to block the 
irrigation stream flowing along an excavated channel. The water 

FloodFlo irrigation may be 
the fastest, fully 
controlled, one-man, 
gravity-powered irrigation 
system in the world. 

Keyline plowing represents a significant improvement over con-
tour plowing methods. South Carolina fields plowed on contour 
via Wikimedia Commons from Wikimedia Commons.

FloodFlo irrigation

FloodFlo irrigation may be the fastest, fully controlled, one-
man, gravity-powered irrigation system in the world. Raised 
banks of the channel keep the bulk of the water above the height 
of the natural surface. The water is released through special ir-
rigation gates that enable irrigation flow rates of around 10 ML 
(8 acre-ft.) of water per hour to irrigate at the rate of 20 ha (50 
acres) per hour when applying about 55 mm (2¼ inches) of wa-
ter. Inundation times during irrigation are preferably kept to less 
than half an hour. Traditional methods of slow flood irrigation 
used in most large-scale irrigation schemes drown aerobic soil 
organisms, cause crop deterioration, and promote salinity.  ∆                                                                                                                                       

Ken Yeomans continues his father’s work with the Keyline 
system as a consultant and publisher. In 1993, he published 
Water for Every Farm—Yeomans Keyline Plan. Purchase Water 
for Every Farm at his website or www.amazon.com/Water-
Every-Farm-Yeomans-Keyline/dp/1438225784/ref=sr_1_1?
s=books&ie=UTF8&qid=1457575259&sr=1-1&keywords=W
ater+for+Every+Farm. Ken has also published a book on 
banking and rational approaches to universal guaranteed basic 
income called The Light Yoke. For more information about 
Keyline, visit his website at www.keyline.com.au. This article is 
reprinted here by permission of Ken Yeomans.
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IN THIS ARTICLE, WE WILL LOOK AT WAYS to design 
for the anticipation of heavy rainfall extremes. We know 
that with climate change, we are and will continue to face 

more and more erratic weather patterns that overload current 
infrastructure. The more we can create built systems to function 
like wetlands, marshes, and prairies—among other systems that 
naturally handle occasional flooding—the more resilient we will 
be because we will be creating systems that work to, as Brock 
Dolman of the WATER Institute says, “slow it, spread it, sink it” 
rather than “pave it, pipe it, pollute it” (1). 
 Specifically, we will look at two design patterns to use when 
facing water extremes: rain gardens and urban trees. 

Rain gardens

 I am within biking distance of the beaches of Lake Erie. 
Lake Erie is the 12th largest freshwater lake in the world and 
provides drinking water for over 11 million people (2). I regu-
larly contemplate what happens to the lake and its waterways 
when it rains, which happens often. For example, one heavy 
rainfall can cause the beaches to be closed for swimming due to 

unsafe levels of E. coli. This is because during extreme rainfalls, 
stormwater overflows the water infrastructure system, stress-
ing the streams and leading to the pollution of Lake Erie. The 
more this region experiences heavy rainfalls (3), the more we 
will experience unsafe water management. This is because the 
City of Cleveland’s water infrastructure is set up as a Combined 
Sewage Overflow (CSO) system. CSO is a common system for 
many older cities that allows unfiltered and untreated sewage 
mixed with stormwater into the waterways when flash flooding 
overwhelms the system. 
 While re-designing cities on a massive scale to integrate 
green infrastructure may be the endgame, we can and must take 
action now to make small changes that manage stormwater 

Rain Gardens and Urban Trees
Extreme Resilience
Diana Sette

...a rain garden also 
adds significant edible 
and medicinal value 
to the landscape....

onsite with the available resources to reduce combined sewer 
overflow, and reduce the stormwater that is draining into our wa-
terways unfiltered and unharnessed. 
 Sustainable urban drainage systems (known as SUDS in 
the UK) or low-impact development (known as LID in the US/
Canada) include the following techniques: permeable surfaces, 
green roofs, rainwater and graywater harvesting, and finally 
installing bioretention systems also known as rain gardens.
 As permaculture designers, creating systems that require 
the least amount of input with the greatest output is our goal. 
Designers accomplish this by stacking functions, or rather, us-
ing something for multiple purposes to get more ‘bang for your 
buck.’ Designing a rain garden is a great opportunity to stack 
functions. An effectively designed rain garden creates wildlife 
habitat and increases biodiversity by increasing the food source 
and nesting area for pollinators and beneficial species. Depend-
ing on the plant selection, a rain garden also adds significant 
edible and medicinal value to the landscape, and serves as a 
place of solace and tremendous beauty. Most importantly for 
considering water extremes, a rain garden captures, stores, and 
filters water onsite, which in turn alleviates stress on waterways, 
recharges aquifers, minimizes erosion, and reduces pollution in 
our drinking water. 
 But before we get to stacking functions, let’s talk about the 
basics of rain garden design.

Key steps in successful rain garden design

 First: Choose a site. Choosing the right location for the rain 
garden is key. 
 To start, rain gardens must be a minimum of 10’ (3 m) from 
a building to prevent damage from overflow during heavy rain-
fall. Rain gardens work well when they catch and filter storm-

Skills and Practices

Combined Overflow System.“Combined Sewer,” en.wikipedia.
org/wiki/Combined_sewer
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slope, the more work it will be to level the area to create a flat 
basin. That being said, in general a slope over 12% is generally 
not suitable for a rain garden, as the required depth will exceed 
8” (20 cm), meaning that it might hold water for too long. On a 
slope of < 4%, depth should be 3-5” (8-13 cm); at 5-7% slope, 
6-7” (15-18 cm); and at 8-12% slope, 8” (20 cm) max.
 The shapes of rain gardens varies with design aesthetics, 
but they tend to be kidney-shaped—the natural container shape 
for water in-flow and storage, with its wide brim. Carve out a 
solid berm on the downhill of the rain garden to allow for water 
holding. Reinforce it and monitor it over time—promptly do 
maintenance if needed.
 Third: Get to work! 
 Unless you know absolutely for sure that there are no buried 
water, gas, electrical, or phone lines, use the “Call before you 
Dig!” hotline to make sure you are digging in a safe place. In the 
US, you can call 811, or go to call811.com to find out the direct 
state line to “call before you dig.” 
 Finally, invite friends and neighbors, and get a group to-
gether to help! Nothing builds community like collective work. 
What a great way to share knowledge and give purpose to a 
gathering!

Species selection

 A common requirement for all rain garden plant species is 
that they must be able to tolerate periodic flooding. From there, 
you can choose plants based on their needs for sun versus shade, 
and what is available at your site. Sun or partial sun is best, 
although shade gardens are possible as well.
 In order to optimize benefits of the rain garden, consider 
perennial native species that tend to thrive in your region. With 
particular attention to their zone and soil moisture tolerance, 
you can find a broad range of color that can bloom from first to 
last frost. Currently working in a cool temperate moist forest 
climate, with some anticipation for the climate to be shifting 
toward a warmer temperate moist forest area, Table 1 lists some 
of my favorite herbaceous and shrub species for rain gardens. 
Listed in the footnotes are resources for plant selections for rain 
gardens in other climates (6).   

Replanting the urban forest 
canopy can improve water 
quality and begin to restore 
the local hydrology. 

water runoff from permeable surfaces like roofs or parking lots, 
so placing a rain garden in juxtaposition to a paved surface is a 
wise choice. 
 Rain gardens should be placed in locations with good drain-
age (not areas where water tends to pool). A rain garden can 
allow the land to soak up about 30% more than a patch of lawn 
(4)! That being said, rain gardens are not a solution to wet areas 
in a lawn, nor should they be placed near the drain field of a 
septic system. 
 Second: Design the garden. 
 Deciding on the size of the garden depends very much on the 
amount of anticipated runoff from the roof and/or lawn. Ideally, 
a rain garden will be able to absorb all of the stormwater that 
drains away from the site. 
 If you’re connecting a rain garden to the downspouts of 
your home, you can calculate the amount of rainwater using 
the following steps. First, calculate the footprint of your home 
by taking the length of the building multiplied by the width of 
the building. Then, count the number of downspouts on that 
building. Divide the footprint in square feet by the number of 
downspouts directed to the rain garden, and you will have the 
square feet of the roof area draining to the garden, assuming of 
course that runoff is allocated evenly among the downspouts.
 If you are placing your rain garden more than 30’ (9 m) from 
a downspout and using a rain garden to manage stormwater 
from an impermeable surface like lawn turf, driveway, or park-
ing lot, you can calculate the amount of rainwater that will drain 
to the rain garden using the following steps. Measure the length 
of the uphill lawn area and multiply it by the width of the uphill 
lawn area. This will give you the square feet of impermeable 
surface that will drain into the rain garden. If your rain garden 
will be managing runoff from both your house and lawn/parking 
lot, add them together to get the total drainage area. The general 
ratio of drainage area to rain garden is 5:1 for a well drained, 
sandy-soil profile. For example, if you had 500 sq. ft. (about 50 
sq. m) of drainage area, you would build a 100 sq. ft. rain gar-
den (5). If your rain garden’s soil is compacted, poorly drained, 
or soil, use a 2:1 ratio. It is also possible to excavate soil and 
replace with layers of compost and mulch to improve soil poros-
ity. Many landscaping companies now offer ‘rain garden soil 
mixes.’
 The ideal slope for a rain garden is 3-8%. The steeper the 

How Rain Gardens Work. Courtesy of Lauren’s Garden Service, 
www.laurensgardenservice.com.
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Urban Trees

 The industrialized “pave and pipe paradigm” is “disastrously 
flawed and hydro-illiterate” (7). 
 Many cities are completely paved and piped with little to 

no green space, or daylighted rives, creeks, or streams. On the 
other hand, some of the most enjoyable spaces in a city are those 
where urban trees thrive. The temperature is cooler, people tend 
to feel more relaxed in the environment, and interestingly, the 
density of tree canopy is reflected in income levels as well (8). 

Species/Common 
Name

Soil Moisture Exposure Bloom Edible/Medicinal

Amelanchier spp 
(serviceberry)

dry - moist full sun - 
part shade

April - May X

Aquilegia canadensis 
(columbine)

dry - moist sun - shade April - May

Aronia prunifolia 
(red chokeberry)

dry - saturated full sun - 
part shade

May - June X
red berries

Asclepias incarnata 
(swamp milkweed; also 
many other Asclepias 
varieties)

moist - saturated full sun -
part shade

May - June

Aster novae-angilae 
(New England aster)

dry - saturated full sun - 
part shade

July - October

Baptisia australis 
(blue false indigo)

dry - moist sun - part shade June - August nitrogen-fixing

Chasmanthium 
latifolium 
(upland sea oats)

moist part shade - shade July - September

Corylus americana 
(American hazlenut)

dry - moist sun - part shade X

Echinacea purpurea 
(purple coneflower)

dry - moist full sun - part shade July - September X
medicinal

Eupatorium fistulosum 
(Joe-Pye weed)

dry - saturated sun - part shade July - October X
medicinal

Hypericum spp 
(St. John’s wort)

dry - moist sun - part shade June - September X
medicinal

Lindera benzoin 
(spicebush)

dry - saturated sun - part shade April - May X

Lobelia siphilitica 
(great blue lobelia)

moist - saturated sun - shade July - October X
medicinal

Monarda didyma 
(beebalm)

moist full sun - part shade June - September X
medicinal

Onoclea sensibilis 
(sensitive fern)

moist - saturated part shade - shade n/a X
medicinal

Osmunda cinnamonmea 
(cinnamon fern)

moist - saturated part shade - shade n/a X
medicinal

Pycanthemum 
tenuifolium 
(slender mountain mint)

dry - moist full sun - part shade July - September X

Salvia lyrata 
(lyre-leaf sage)

dry - moist sun - shade April - June X
medicinal

Solidago spp. 
(goldenrod)

dry - saturated sun - shade August - October X
medicinal

Table 1. Species selection for rain gardens (cool temperate moist climate)
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Cleveland, OH, historically known as “The Forest City” has 
lost about 100,000 public trees since 1943. Some now call it 
“The Deforest City,” although many people and organizations 
are working to make it “The Reforest City.” The efforts to plant 
more urban trees is for many reasons, one being that the North-
east Ohio Regional Sewer District based in Cleveland is under 
a federal order (a.k.a. a consent decree) to reduce the volume 
of sewage that overflows into the local waterways due to gross 
amounts of water pollution. Replanting the urban forest canopy 
can improve water quality and begin to restore the local hydrol-
ogy. 
 “Cleveland’s urban forest intercepts an impressive 1.8 billion 
gal. (over 7 billion L) of rainwater every year, a service valued 
at just under $11 million (9)”. With the increased frequency of 
water extremes in this region, we can expect to see more and 
more rainfall, and urban trees that are well-planted and cared for 
present a significant design solution to managing water extremes 
in a resilient way.

Trees and stormwater management

 Trees have numerous benefits in stormwater management: 
runoff absorption, water filtration, erosion prevention, recharg-
ing aquifers, reducing impermeable surfaces like compacted soil 
through root growth, and helping control water temperatures 
that may otherwise lead to warmer waters that are prone to algal 
bloom.
 For a minute, imagine rain as it falls from the sky. If the 
ground is bare or paved, the raindrops hit the ground hard, 
bounce off, and head downhill as fast as possible. However, 
if the rain falls on a tree, the water first collects on the leaves, 
branches, and trunks, and either evaporates or is absorbed. Some 
of the rainwater never even hits the ground. That sort of initial 
crash pad delays the onset of initial water surges, and reduces 
the volume of peak flows and flash floods. Part of the water that 
was absorbed in the soil near the tree condenses again on the 
leaves, where it can be absorbed or evaporate. 
 Trees can intercept 8-68% of a rainfall event, and sometimes 
higher, depending on the species (10). Trees also manage heavy 
rainfalls through the process called transpiration. The rate at 
which trees transpire is different for different species, and only 
recently have studies attempted to quantify the rate. “A mature 

tree can, on average, transpire 100 gal. (400 L) of water every 
day” (10). In addition to interception and transpiration, trees also 
increase soil infiltration rates and overall infiltration capacity 
through the growth of tree roots, and the decomposition of roots 
and leaf litter. 
 Finally, trees have proven to be extremely successful at re-
moving pollutants from stormwater. Bioretention systems can be 
planted with trees, and more research is proving tree plantings in 
general to be a best practice (10) for stormwater management. 

Key steps in successful urban tree plantings

 Right tree, right place: Make sure you consider how big the 
mature tree will be.. Will it be 30’ or 100’ tall? Will it be 10’ or 
50’ across? If you are planting a tree near a power line, or close 
to some other building or sign requiring visibility, take notice 
and plant accordingly.
 Also consider the horizontal needs of a tree. Trees need 
enough space for their roots to grow as mirrored by their canopy. 
Which means, do not plant a tree sapling in a 2’ x 2’ cement box 
and expect it to still be alive a year or two later. Make sure the 
full growth size of the tree you are planting matches the space 
that is available. 
 Consider the soil where you want to plant trees. Many urban 
soils are extremely degraded, compacted, or even contaminated 
and require significant remediation before they are ready for a 
tree to thrive there. First, have the soil tested. Second, depend-
ing on the results, make some decisions. If the soil is heavy clay, 
make sure to work with a broadfork to break up soil to make 

How to plant a tree. Courtesy of International Society of Arbo-
riculture: actrees.org/resources/local-resources/how-to-plant-a-
tree/

In addition to interception 
and transpiration, 
trees also increase soil 
infiltration rates and overall 
infiltration capacity....
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room for water, roots, and air.
 Another option to integrate trees and pavement is a designed 
soil medium called “structural soil,” which can be compacted 
to pavement design and installation requirements, yet can still 
allow for root penetration and optimal tree growth.
 However, if you can plant trees in natural soil with adequate 
space for growth, a good rule of thumb for prepping the soil for 
urban trees is to top-dress 1-2” (2.5-5 cm) of compost, rip to 1’ 
(30 cm), top dress with another inch of compost, and 2-3” (5-7.5 
cm) of woodchip mulch and prepare an 8’ (2.5 m) diameter tree 
ring, and let the mycelium get to work!
 Know that whatever steps you take to help repair the soil and 
plant a tree, you are improving the soil. An established tree’s 
roots can help to break up compacted soils and build organic 
matter, while drawing carbon from the atmosphere. The increase 
in organic matter of the soil in turn increases its water-holding 
capacity—strengthening its resiliency to heavy rainfalls.
 Plant a tree correctly: Go around many cities and towns, 
and you will see trees with volcanoes of mulch piled around 
the base of their trunks. People do this thinking they are giv-
ing a tree what it needs. Little do they realize that by “volcano 
mulching” or piling mulch high up on the base of the trunk, you 
are actually damaging a tree’s ability to transpire properly. It is 
more likely to be susceptible to disease, decay, and potentially 
even result in strangling itself through girdling adventitious 
roots. That being said, the same is true for planting a tree. Do 
not plant it too deeply. A tree’s root flare (the base of the trunk 

that curves out into the roots) must be level with the ground, and 
then a donut-shaped circle of wood-chip mulch should be placed 
around the tree, leaving the root flare open to the air and able to 
breath at least a fist-width distance from the base.
 Anticipate water management needs: If you track or research 
the climate trends in your area, you may be able to anticipate 
about how much water you may need to manage onsite. Start 
by assessing how much water any preexisting trees have to deal 
with. One way to do this is using a tool like i-Tree (11) which al-
lows you to assess how much stormwater a tree may be inter-
cepting by inputting its location, species, size, and condition. 
Comparing how much water is already being intercepting, and 
how much water you must anticipate in an extreme event, and 
consider your urban tree species selection based on that.
 Even if your region expects higher rainfall, it is essential 
to have a water maintenance plan in place when planting new 
trees in the city. Newly planted trees experience transplant shock 
and can require up to 15 gal. (60 L) of water a week for the first 
three years after planting! So be ready to have a watering plan 

for trees between periods of heavy rainfall to ensure their long-
term thrivelihood. 

A note on species selection

 The following list of trees (though some are more often 
considered shrubs) are all species that tolerate drought-to-flood 
conditions in temperate climates. Depending on your site, 
some varieties will thrive more than others. These species were 
chosen for their functional diversity from stormwater manage-
ment capabilities, edibility/usability, wildlife habitat, beauty, and 
adaptability. They are as follows: willow, downy serviceberry, 
dogwood (flowering, red-osier, yellow-twig), eastern red cedar, 
black gum, oak (swamp white, overcup, chestnut, nuttall), black 
walnut, elderberry, plum, American hazlenut, redbud, sugar 
maple, and paw paw. Check out the end notes for more tips on 
selecting urban trees for transitioning climates (12).       ∆                                                                        

Diana Sette is a Certified Permaculture Teacher and Designer 
working primarily in Cleveland, OH, after almost a decade of 
growing in the Green Mountains of Vermont. She serves on the 
Board of The Hummingbird Project (hummingbirdproject.org) 
and Green Triangle (greentriangle.org), two permaculture-based 
non-profits working locally and abroad. Her work in social and 
urban permaculture is centered at Possibilitarian Regenerative 
Community Homestead (PORCH) and Possibilitarian Garden 
(Facebook:Possibilitarian Garden) in Cleveland.

Notes & Resources—Rain Gardens

1. The WATER Institute (Watershed Advocacy, Training, Educa-
tion and Research) is a project of the Occidental Arts & Ecology 
Center in Occidental, CA. www.oaecwater.org. See Brock Dol-
man’s article “Watershed Relationships,” in the Winter 2010-11 
issue of Permaculture Activist (#78) for an in-depth discussion 
and explanation of watersheds.
2. www.lakeeriewaterkeeper.org/lake-erie/facts/

...it is essential to 
have a water maintenance 
plan in place....  

School rain garden in October. Photo by Rhonda Baird.
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Brochure%20Metro%20Nashville.pdf Many of the other Rain 
Garden Manuals cited in the End Notes provide plant recom-
mendations as well. Numerous seed companies are selling ‘rain 
garden seed mixes’ as well. See Prairie Nursery, Ohio Prairie 
Nursery, Prairie Moon Nursery, Roundstone Native Seed, Ernst 
Seeds, The Vermont Wildflower Farm, among many more you 
can find online. Other resources for rain garden design inspira-
tion:
- 12,000 Rain Gardens in Puget Sound: www.12000raingardens.
org
- 10,000 Rain Garden in Kansas City: www.sustainablecitiesin-
stitute.org/Documents/SCI/Case_Study/Case_Study_Kansas_
City_10000_Rain_Gardens_Initiative.pdf
- Re-Imagining Cleveland Ideas into Action Resource Book: 
www.birminghamal.gov/download/comprehensiveplan/6_Cleve-
land%20vacant%20land%20pattern%20book.pdf
- Re-Imagining a More Sustainable Cleveland: Citywide Strate-
gies for Reuse of Vacant Land, 2008: www.reconnectingameri-
ca.org/assets/Uploads/20090303ReImaginingMoreSustainableC
leveland.pdf

Notes and Resources—Urban Trees

7. The WATER Institute (Watershed Advocacy, Training, Educa-
tion and Research) is a project of the Occidental Arts & Ecology 
Center in Occidental, CA. www.oaecwater.org. See Brock Dol-
man’s article “Watershed Relationships” In the Winter 2010-11 
issue of Permaculture Activist (#78) for a more in-depth discus-
sion and explanation of watersheds.
8. Trubek, Anne. “Money Does Grow On Trees: Canopy Cover 
Reflects Income Inequality.” Belt Magazine. beltmag.com/
money-trees/
9. The Cleveland Tree Plan, 2015: www.sustainablecleveland.
org/celebration-topics/2017-vibrant-green-space/the-cleveland-
tree-plan/
10. Stormwater Management Benefits of Trees by Stone Envi-
ronmental, Inc. Many additional resources can be found in this 
article, including more on tree selection, siting, and planting, 
engineered systems for trees, and soil restoration. www.vtwater-
quality.org/stormwater/docs/sw_gi_tree_benefits_final.pdf. 
11. I-Tree Design v 6.0. i-Tree: Tools for Assessing and Manag-
ing Community Forests. www.itreetools.org/design.php. i-Tree 
Design is also useful for assessing and understanding other tree 
benefits related to greenhouse gas mitigation, air quality im-
provements, and energy usage reduction. i-Tree Eco can be used 
for quantifying annual avoided runoff of trees. i-Tree Hydro can 
be used to quantify hourly and total changes in stream flow and 
water quality based on vegetation and impervious cover.
12. More tips for plant selection can be found at Urban Forest 
Adaptive Planting List with consideration given to the warm-
ing climate. “Trees for 2050” Chicago Botanic Garden: www.
chicagobotanic.org/plantinfo/tree_alternatives; “Plants and Your 
Stormwater Control Measures.” Restoration and Recovery. 
rrstormwater.com/plants-and-your-stormwater-control-measures

3. Research on Cleveland climate patterns shows a 25.8% 
increase in annual precipitation from 1956-2012 with a 57.4% 
increase in precipitation in the months of Sept.-Nov. Rajkovich, 
Nicholas B. “Climate Change and Cleveland” presentation, State 
University of NY at Buffalo. 2015. 
4. Cornell Cooperative Extension. Introduction to Rain Gardens. 
hightstownborough.com/blog/wp-content/uploads/NJ-Raingar-
den-tri-fold.pdf
5. There is also a guide chart for assessing proper rain garden 
design in Cornell University Cooperative Extension’s “Installing 
a Rain Garden” manual. www.townofglenville.org/Public_Doc-
uments/GlenvilleNY_stormwater/01238879-000F8513.6/Install-
ing%20A%20Rain%20Garden%20Cornell%20University%20
Cooperative%20Ext.pdf
More worksheets available at Rain Garden Manual for Home-
owners: Protecting Our Water, One Yard at a Time. Geauga 
Soil and Water Conservation District/Northeast Ohio Public 
Involvement Public Education Committee (NEO PIPE), 2006. 
www.clevelandwpc.com/wp-content/uploads/2010/08/raingar-
den_manual_forhomeowners.pdf
6. Brad Lancaster’s “Rainwater Harvesting for Drylands and 
Beyond” website provides numerous useful rain garden plant 
lists for Dryland Regions (especially AZ, CA, CO, MT, NM, 
UT, WY climates) www.harvestingrainwater.com/plant-lists-
resources/multi-use-rain-garden-plant-lists/ 
 The “Rain Gardens for Nashville” Resource Guide provides 
a thorough species list with particular attention to the Southern 
US. ag.tennessee.edu/tnyards/Documents/Rain%20Garden%20

Michael Simmons with Bloomington Community Orchard dem-
onstrates how to plant fruit trees for maximum health.  Photo by 
Rhonda Baird.  
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intact ball, the tree is often 
grown in heavy soil which 
clings readily to the root 
mass, thus B&B stock is 
considerably heavier than 
most container stock of 
the same size. This is an 
important factor when 
it comes to shipping, 
handling, and preventing 
lower-back pain. B&B 
plants are also more easily 
damaged in the nursery 
than are container plants 
(which will also tolerate 
sitting around much longer 
before planting).

Choosing balled-and-burlapped trees

 Always check the size (see below) and condition of a B&B  
root-ball, avoiding trees with any of the following: a sloppy 
wrapping job with soil and roots spilling out; roots growing 
through the wrapping into the mulch used to “heel in” the stock; 
or a ball which, when lifted, reveals loose or fractured soil ex-
posing roots to air damage. 
 Also, when buying a B&B deciduous tree for early spring 
planting, make sure none of its buds have swollen or opened. 
The initiation of bud-break produces a hormone that initiates 
new root growth at the cut ends of large roots; ideally you want 
the buds to break only after the tree has been planted so that 
these new root-hairs come into immediate contact with moist 
native soil. 

Top-to-root ratios—think small 

 The health of a B&B tree or shrub depends on the amount 
of soil held around its roots in the nursery. And this volume of 
soil can support healthy trees only up to a certain size. The chart 
in Figure 1, from the American National Standards Institute 
(ANSI), describes nursery standards for the ratio of trunk diam-
eter (caliper) and/or height to root-ball diameter. The caliper-to-
root-ball-diameter standards apply to two types of shade trees: 
regular and slow-growing shade trees. The height-to-root-ball-
diameter guidelines are for small upright and spreading trees 
(Figure 2). Trees taller or with a greater caliper than listed 
in these charts have outgrown their root ball and should be 
avoided. I think trees much shorter and with considerably less 
caliper are even better deals when it comes to the tree’s long 
term health—as I’ll explain below.

ONE OF THE MOST IMPORTANT STEPS in planting 
a tree is simply bringing the right one home from the 
nursery. But beware; looks can be deceiving, and large 

size is not necessarily the best indicator—actually, in my opin-
ion, the best trees to be found in a nursery are the smallest ones. 
 Many plant-shoppers, however, (especially those who take 
pride in “getting their money’s worth”) often pounce on a nurs-
ery special with cries of “It’s so big! What a great deal!” Sadly, 
there are plenty of ways nurseries can keep plants looking good 
in spite of damaged root-systems and other defects. Such plants 
often either fail to survive transplanting, or survive only to limp 
along miserably for decades. Poorly growing trees are often 
pampered and nursed along by purchasers because “I paid good 
money for that, and I’m not about to tear it out!”
 So to help avoid this frustrating situation, here’s a review 
of the advantages and disadvantages of the two most common 
ways trees are sold: balled-and-burlapped (abbreviated as B&B) 
and as container trees.

The B&B tradition 

 For much of the coun-
try, balled-and-burlapped 
stock is the most common, 
traditional, and well-
known tree “package”—a 
field-grown tree which 
is dug and has its roots 
wrapped in a burlap bind-
ing along with a lump of 
soil around the root-ball. 
Such trees are dug up in 
the early spring near the 
end of the dormant sea-
son, and for best results 
should be planted while 
still dormant. Today, how-
ever, B&B trees are often 
held in the retail nursery 
even after they leaf out, 
and on into the summer. 
B&B is most appropriate 
for trees over 6’ (2 m) tall, 
especially evergreen conifers and broadleaf plants and shrubs 
such as spruces, arborvitaes, cypresses, and pines.

Limitations of B&B

 Digging-up a B&B tree removes up to 98% of its roots, so 
its ball of soil needs to remain more or less intact to protect the 
few remaining roots from desiccation. In order to ensure an 

Buying Good Stock
Robert Kourik

Figure 1. Reprinted by permission 
of Robert Kourik, from Understand-
ing Roots.

Figure 2. Reprinted by permission 
of Robert Kourik, from Understand-
ing Roots.
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The Scourge of the Captains of Compost
Robert Kourik

AN EVIL FOLLOWER OF KOMPOST KINGS has ap-
peared—symphylans (Scutigerella immaculata). They 
are ¼” (6 mm) long and look like very fast-moving, tiny 

white centipedes. They thrive in tilled soils with large amounts 
of organic matter and regular moisture levels—the same condi-
tions found in organic vegetable gardens, where they eat the 
root hairs of many vegetable plants, stunt their growth, and can 
even kill the plant. Symphylans are nearly impossible to banish 
by any organic approaches. They are more easily controlled by 
adopting no-till methods.  
 Some organic gardeners and farmers think perhaps sym-
phylans are a problem when too much unfinished compost 
is added in great quantities. In some places, the Captains of 
Compost are seeing more and more of this horrible pest. Yet in 
other places with well-managed compost, they still invade the 
soil. When they are identified as the cause of wholesale death 
of whole areas of plants, panic ensues. One way to test for these 
critters is to put pieces of cut potatoes on the soil at night. In the 
morning, lift the potato pieces and look for the centipede-like 
symphylans. Once you see the damage of stunted, wilted, and 
dead plants, it’s too late to do anything but replant or put the 
area into fallow—where no food crops are grown for a while.
 Research has pointed to some possible ways to deal with 
symphylans, but there is no silver bullet. No organic pesticide 
has been shown to be worthwhile in controlling these little 
beasts that can burrow 7-10’ (2-3 m) deep in the soil. There are 
a number of organic control options: fallow period; Wheeler 
rye, Monida spring oats, Micah barley (all used as winter cover 
crops, effective at reducing symphylans in some studies); as 
well as aggressive soil tillage to disrupt the pathways they use 

Trunk-to-height ratios for trees

 The practice of some growers of cramming in too many 
plants per acre forces their trees to grow in a very shady 
(especially for lower limbs and trunk) and wind-protected 
environment. This usually results in overly tall, weak-trunked 
trees incapable of resisting strong winds. A top-heavy canopy 
flexing against a puny stem, like a large sail on a small mast, is 
a formula for disaster. In addition, trees supported with stakes in 
containers will probably develop with a much smaller diameter 
than trees allowed to flex and sway naturally in the wind. ANSI 
has developed some important guidelines in this area of trunk 
caliper-to-height ratio (Figure 3). I generally choose much 
shorter, stockier trees than ANSI recommends.
 Another important aspect of a tree’s ability to hold up 
its canopy is the location and number of its lower branches. 
Because horizontal branches help build diameter and strength, 
“standard” trees (those trained to resemble lollipops, with no 
branches until well up the trunk) tend to have smaller calipers 
than trees with a naturally growing lower-branch structure. Re-
taining a tree’s lower limbs, at least for a few years, will give it 

some time to strengthen its trunk; if you want a park-like effect, 
lower branches can always be trimmed over a number of years 
with summer pruning.           ∆                                                                                                          

and packing the soil after transplanting to collapse the tunnels 
they move through. None of these methods is very effective, 
especially if you have symphylan levels high enough to prevent 
seedlings from forming roots. 
 What does work is to adopt nature’s method of creating a 
healthy soil with good structure and a balance of micro- and 
macro-organism predators: no-till. Symphylans are found 
throughout the continental US, Hawaii, and the UK in both for-
est systems and prairies. You have to ask yourself, why aren't 
they killing the forests or grasslands? The simple answer is 
that nature for the most part doesn’t till—she mulches. Tilling 
disturbs the permanent burrows that soil predatory insects and 
organisms use to find and capture prey.
 Most pests reproduce much faster than predators. Tilling the 
soil favors the pests—in this case, symphylans. Simply stop till-
ing and mulch with a good well-aged compost. What was barren 
soil due to severe symphylan feeding on plant roots will soon be 
a verdant paradise—think of all the hard work you’re avoiding.
 Keep the organic matter of the soil between three and five 
percent. Check with a lab report. Inspect all potted plants, com-
post, and soil you bring into the garden. All this may help keep 
things under control. But, if you do get symphylans, you most 
probably will always have some symphylans.                            ∆                                                                                                                

Robert Kourik is the author and publisher (Metamorphic Press) 
of nine books including: Designing and Maintaining Your Edible 
Landscape—Naturally (1986), Understanding Roots (2015), and 
The Lavender Garden, (Chronicle Books, 1998). He has over 35 
years experience as an irrigation, environmental, edible land-
scape designer and consultant in northern California.

Figure 3. Reprinted by permission of Robert Kourik, from 
Understanding Roots.
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I HAVE JUST RETURNED from the Thailand Permaculture 
Convergence held at Suan Lung Choke in Wang Nam Kh-
iew, Nakorn Ratchasima, Thailand. I personally feel inspired 

and refreshed. While the whole experience of the convergence 
was very rich with exchanges of interesting experiences, tech-
niques, seeds and products, delicious food, music, stories and 
fun, I was most struck by my experience walking with the host 
himself.
 Lung Choke, the host, is a disciple of my teacher, Pooyai 
Viboon, who unfortunately due to his age and health is no longer 
able to receive visitors to tour his lands and share knowledge as 
he did when he was younger. Lung Choke is a very respected 
teacher himself. He has been practicing this science and art that 
we call permaculture for 27 years, even though I don’t think 
Lung Choke knew much of this word until recently. 

Natural permaculture

 Some in the movement may question if we can call such 
ecological wisdom “permaculture” if one has never done a PDC 
or even read a book on permaculture. (Earth Net Foundation, 
where I have worked for over ten years, only at the end of this 
last year released the Thai edition of Introduction to Permacul-
ture by Bill Mollison—before this, there was only one book in 
Thai, without any pictures or diagrams, which translated most of 
a lecture by Mollison when he visited Thailand in the early 90s. 
We have a copy in our office of this long out-of-print book. It is 
not at all an easy book to grasp, and I understand it was read by 
few and comprehended by fewer.) In any case, I understand that 
much of the basis for permaculture came from indigenous wis-

dom. Any people who succeed in finding a balance with nature 
in their place of residence evolve a sort of permaculture.
 My personal view is that name is not the matter, but doing is 
the reality. Narsanna Koppula of India, whom many of you may 
have seen in the original Global Gardener series and then again 
in a video by Geoff Lawton and who joined our convergence 
said, perhaps being a bit generous but not wildly so, that Lung 
Choke’s farm “was the best example of a permaculture farm he 
has seen in his 30 years of traveling.”

Planting trees, renewing barren land

 Lung Choke gave us a chance to join him in morning walks 
of his farm on two days. I joined him on the last day and helped 
to interpret for English-speaking participants. This walk and 
his earlier opening presentation showed many gems of perma-
culture in practice. When he began, the land was barren but for 
two remaining trees. Working with the roughly 15 ha (37 acres) 
of land he received from his family, he started to convert it into 
a food and medicine forest. While his home was near the road, 
he started planting on the other side of the land, a lower point 
with richer soil and more water. As the walk across the land in 
the strong sun was very unpleasant, one of the first steps he took 
was to make a path and plant it with bamboo, the clumps planted 
on each side in line with the sun such that except for a small 
period around noon, the path would be shaded all day.

Any people who succeed 
in finding a balance 
with nature in their place
of residence evolves 
a sort of “permaculture.”

Walking with Lung Choke at the 4th Thailand Pc Convergence
Permaculture in Practice
Michael B. Commons

From the Regions

Lung Choke with a recently planted seedling very close to a 
banana tree. The banana is a water reservoir for this sapling 
during dry periods. Photo by Mr. Supakit Kitchawattana.
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Choke set us back at the scene of his early transition explaining 
that when you start planting trees and bananas in a barren field, 
there is still a lot of light. So there is no problem at all to plant 
all sorts of other crops (vegetables) in between, like cucumbers, 
eggplants, chilis, and pumpkins. He said already from 45 days, 
he was able to start harvesting cucumber, eggplants from 60 
days, then chilis, pumpkins, and so forth. Then, in about a year, 
your first crop of bananas will have fruit for harvest. Aside from 
this, he stresses the value of seedlings. He explained that already 
two years out he was getting seed stock from trees he planted 
and producing and selling seedlings. He said while there are 
many protests when prices fall from rubber, rice, and cassava 
growers, he has never seen a protest from seedling sellers as 
there is always a demand for and decent return on seedlings. 
He said that presently this is one of his greatest returns, with a 
highly diverse forest garden with many mature trees, he has a 
vast supply of good seed and stock material. Going then deeper 
into where he can earn money, we saw that there is no lack of 
earning possibility for one who understands the wealth of the 

forest. Around our meeting area on one side were many small 
fan palms. He said that each leaf of such palms could be sold 
for 1.5 THB (about 5 cents) as they are used in flower arrange-
ments. Clearly many hundreds could be harvested on a regular 
basis without damage to the palms. 

Weed-specific solutions

 Lung Choke showed his wisdom in how he works with the 
land. The main area where we stayed and met is presently a 
bamboo forest with trails and spaces. He explained that this area 
has some poor soil that would become swampy in parts of the 
rainy season. Trees did not do well. However, bamboo did just 
fine and helped to control erosion, slow water flow, and bal-

 Lung Choke explained how he plants trees—a way very 
different than most. He explained that he never tried to plant 
trees in lines or rows. He actually tries to mix what he plants 
here and there between many species. He also plants the trees 
much closer together then most people do—as little as a meter 
between trees. He explained his reasoning and experience. First, 
he has observed that trees of different types often complement 
each other, whereas the same variety may compete. From many 
years of doing this, he now knows many combinations that work 
well (what we may call guilds). He has also observed that with 
close spacing, an experience also shared with me by IFOAM 
president and organic grower Andre Leu, the trees have an ac-
celerated development and may fruit from seed in only two or 
three years, whereas six years or more would be the norm. But 
perhaps the core reason is that he practices what has become 
know as the “STUN” method in the permaculture world, thanks 
to Mark Shepard. He produces his own forest tree seedlings and 
is very capable at this. So he has no lack of planting material. He 
explained that he uses the least effort needed to plant seedlings. 
He does not dig a big hole, he does not add manure or compost, 
he does not weed. He just plants the trees at the right time—that 
is, the beginning of the rainy season, using a hoe to break a 
small hole in the soil. With so many seedlings planted of differ-
ent types and Mother Nature providing the rains, in every case 
some will survive. Many may die, but this is no matter-enough 
survive, and the ones that do are the strongest and most well 
adapted. He also explained about the valuable role of bananas, 
well documented in permaculture literature, and how banana 
trees store water that can be used by neighboring trees—when 
your neighbor is a banana, closer is better. His respect of the ba-
nana came in this advice to new farmers of what to do if they do 
not know, “Plant a banana sapling every day of the year and if 
you do only this, it will be a good year, and your farm will much 
improve.”
 Hearing this methodology and thinking like many of us this 
is all good but where is the yield in the first years, a participant 
asked the logical question, how did you earn a living? Lung 

Author Michael Commons (right) interpreting for Lung Choke 
(left) during opening address. Green fan palm leaves in back-
ground (right) can be regularly harvested and sold for ornamen-
tal flower arrangements. Photo by Chanikar Fusang.

Orchard of primarily mangoes now converted to forest. To the 
right of Lung Choke, you can see a mango tree that looks as if it 
is pollarded. The many small branches growing from it provide 
a valuable yield of budwood that can be grafted to produce 
quality mango trees. Photo by Mr. Supakit Kitchawattana.
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ance out the moisture. The current space is very pleasant with 
much shade and cooling from the bamboo. He explained about 
the great value of bamboo for him. Aside from having bamboo 
shoots to eat and being able to sell bamboo trees, even with-
out cutting the bamboo, he has a constant supply of bamboo 
stalks and copious bamboo leaves. The stalks provide material 
for many simple structures and all of his fuel needs. He pro-
duces much charcoal during the dry season. Bamboo charcoal 
is considered one of the best charcoals, often being used for 
other purposes besides fuel. The bamboo leaves make a great 
mulch and yield an excellent compost when piled together and 
moistened with a microbial starter. Lung Choke meets many of 

his needs from these amazing giant grasses. He also explained 
about weeds. An agricultural graduate himself, he said all he 
was taught in every course on weeds was completely useless. In 
the textbooks, a weed is defined as any plant you did not intend 
to grow. So that water spinach (Ipomoea aquatica) in a rice field 
is a weed, even when one of the most popular meals in Thailand 
is a plate of rice served with stir-fried water spinach. He said for 
weeds you need to understand the plants themselves. The domi-
nant weed in his land was the infamous blady grass (Imperata 
cylindrica, cogongrass). He explained that blady grass, when 
cut or burned, comes up even more strongly, but when stomped 
on and crushed, it is weakened. So he stomped on this grass and 
planted tree seedlings. Blady grass also needs ample light—once 
shaded, it goes away. For another type of tall weedy grass, he 
had learned by trial and observation that if cut with a blade it 
grew back strongly, stomping and crushing did not help, but cut-
ting/bruising it with a nylon line (aka weed trimmer) weakened 
it to allow his trees to take over the space.

Fire and water

 While we held this convergence during one of the driest 
periods of the year at the crest of a mountain after a rather sparse 
rainy season, we had plenty of water for our needs. While Lung 
Choke said it was some years later, when he had the funds to do 
so that he transformed his land, he said the basics of water are 
very simple. The forest and trees give birth to rain, and water 
always runs downhill. So, restore the forest and observe where 
you can catch water and catch it there. He has a few large ponds, 
and in our walk said that the deepest pond was about 8 m (25’) 
deep. He used the earth from excavating the pond to build some 
key roads and the foundation for the house where my family and 
many others stayed. Clearly, he figured out not only where and 

The basics of water are 
very simple: the forest and 
trees give birth to rain, and 
water always runs downhill

how to best capture water but also how to use the earth removed 
to serve a high value.
 Looking at the closely planted trees, one visitor asked, 
“What about fire?” Lung Choke said that a few years after he 
started, there was a wildfire. While he did lose some trees, he 
learned clearly when, where, and how the fire comes (sector 
analysis). He said fire almost always would come in late March 
or early April from a certain direction. It was 99 times out of 
100 started by a person (normally burning the chaff in their 
fields), but then grew out of control. With this clear understand-
ing, he developed a road system for the land creating many 
firebreaks and breaking up the land into sections from the high-
est risk direction. He explained that it was easy to control a fire 
and that he could back-burn from the firebreak (road), depleting 
fuel and meeting a coming fire to stop it. He then explained that 
when you want to stamp out coals and flames, the best tool of 
all is a banana tree. It’s wet and spongy, and also soft enough to 
hold easily which makes it perfect for beating down fires—yet 
one more reason to love these trees and get them on your land 
early.

The orchard becomes the forest

 When walking an area that was once an old orchard but now 
much more like a forest, he explained that most species of fruit 
trees bear flowers on their branch tips and that all such trees 
need light on the branch tips to bear fruit. So when an orchard 
gets too crowded and shaded, it will stop bearing. (However, 
trunk-bearing fruit trees like jackfruit and cacao produce fruit 
well in the shade). He converted this orchard into forest and said 
that many people think you should cut the orchard down if you 
convert to forest, but you should never do this. He explained 
that as long as you can see the sun at some point during the day, 
the forest tree seedlings have enough light to grow. In the mean 
time, you still receive the benefit (fruit) from the existing fruit 
trees; as the light becomes insufficient, you can prune back your 
trees, allowing more light, and harvest wood to use for struc-

Lung Choke’s mobile vegetable garden now in the rice field near 
the main dining area (one of few sunny areas).  The pots provide 
a protection against flooding which can happen with one heavy 
rain. When the rice season starts, the pots are moved to a higher 
place with sun to continue the harvest. Photo by Chanikar 
Fusang.
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tures or fuel. In the current state, we observed many mango trees 
growing like tall pollarded older trees with a compact bushy 
growth of mango shoots and leaves above. One might think, 
“Why keep such trees that will not bear fruit?” Lung Choke 
explained that these trees of his favorite variety, Choke Anun—
a mango that can be eaten and enjoyed at any ripeness as well 
as be processed into pickles and fruit leather—produce much 
excellent and easily accessible budwood. So what seems like a 
useless tree is actually yielding a very high value as material for 
quality grafted trees.

A moveable feast

 Not far from our dining area we walked into a rice field 
now filled with many pots with vegetables, including lettuce, 
tomatoes, eggplants, green onions, and water spinach. He asked 
us what many of us were thinking. “Do you know why I am 
growing my vegetables here in pots?” He explained that most 
of his land is forest, and there are only a few spaces with suf-
ficient light for (annual) vegetable production. His rice fields 
(rice also needs a lot of sun) are one of these areas. Now in the 
dry season, without any rice, they are free to serve this purpose. 
But why pots? He explained that while it is dry season, the rice 
fields are located in low areas that naturally flood when there 
is heavy rain, and if planted directly in the fields, one such rain 
would destroy them, but the pots provide height and protection. 
A last reason is that when the rice season comes, he will plant 
rice, and the space will not be free, but then he can just move 
his whole garden to another higher area and continue to harvest 
vegetables.
 Passing an abandoned open shed, our host said that this was 
once a mushroom-growing house and that for a period he cul-
tivated mushrooms. However, now for many years, he has had 
an abundance of edible wild mushrooms (most are mycorrhizal) 
that co-exist with his trees—no reason to bother cultivating 
mushrooms.
  In a recently acquired zone (from his father-in-law), we saw 
a sort of demo of starting over, now three years old with many 
banana trees; forest trees including rosewood, leguminous red-
wood, Dipterocarpus spp, and mahogany; along with lime trees, 
most of which were in cement pipe circles. Some hardy peren-

nial vegetables were scattered here and there. He said that as 
his circumstances have changed, he no longer chose to plant (an-
nual) veggies amongst his trees, but went with citrus. He started 
planting the citrus trees directly in the soil, but only the tough 
kaffir limes (Citrus hystrix) did well, while the others could not 
handle the poor soil. So he invested in cement pipe circles which 
are placed directly on the land and filled with compost and cov-
ered in mulch. He put his lime trees in these circles where they 
have done very well. When you look in these circles though, you 
will see that there is more than just a lime tree. There may be a 
chili pepper plant, some ginger or turmeric, or another type of 
vegetable. He explained that his preparation of the cement rings 
had already created a very good planting bed in this area, while 
the young trees were yet to take much light. There was thus an 

ideal space and environment for some veggies or root crops. As 
they would water the limes twice a month, the veggies would 
also get whatever water they needed. This, like many things 
Lung Choke shared, showed how to stack functions, save energy 
and time, and allow nature to do what it does best.

This beautiful entry path to Lung Choke’s forest garden was 
planted first to provide him a shaded pathway to access his land. 
The buddha belly bamboo here can be crafted into beautiful 
furniture by a skilled artisan. Photo by Chanikar Fusang.

Here are their four charcoal ovens, the one on the left is now 
burning. Photo by Chanikar Fusang.

This, like many things 
Lung Choke shared, 
showed how to stack 
functions, save energy 
and time, and allow nature 
to do what it does best.  
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Ask the birds

 His greatest gem of wisdom is something so beautifully 
simple that I think it may become a permaculture meme like 
the chicken tractor. After starting his forest garden, he went on 
to help transform a 2,000 hectare (4,900 acre) area of degraded 
forest land into now the refuge for the largest population of the 
wild cattle, guar (Bos gaurus) in Thailand. He said that if you 
want to revitalize the forest, the first tree you should plant is a 
wild fig tree (ton sai, which normally refers to Ficus benjamina). 
This tree produces many small, highly nutritious fruits that are 
favored by many birds.  For larger healthy trees, fruits may 
come much of the year. Who are the best planters of forest?—
the birds. By establishing one tree that attracts many birds, we 
bring in the seeds of many plants left in their droppings (aka 
fertilizer-laden seed pellets). The tree is happy, the birds are 
happy, and they—in their way of living happily—help to restore 
the forest.
 Lung Choke, when choosing which tree to propagate, would 
observe the trees and choose those with many birds.  He said 
some figs with larger fruits are much less popular as they are not 
as easy for the birds to eat, while others may be less sweet or 
delicious. The birds tell us that this is a good tree.

 This last gem of wisdom I think could be applied anywhere: 
places with such fig varieties, but anywhere by planting the tree 
that attracts the most birds and getting it established in a defor-
ested area. Once it fruits, birds will come and help the reforesta-
tion process go much faster where there is no longer seed in the 
soil or diverse trees surrounding.   I also see this fig tree as a 
valuable permaculture metaphor for other contexts. Aiming for 
happy societies, if we can determine what is the “fig tree” that 
brings people together to share ideas and experiences, we may 
thus plant it and help to revitalize communities.
 Our convergence this year drew many younger Thais who 
are determined to be ecological farmers or otherwise apply 
permaculture-type principles in their life paths. We were very 
fortunate to be able to host the event in Lung Choke’s forest gar-
den and to learn something from his 27 years of practice. What 
I have related here is much of what I recalled from being with 
him for a period of just three hours. While each of us must walk 
our own path, practicing permaculture where we are in our own 
way, it is a rich experience to learn from someone who has gone 
so far and long on this journey.                                                 ∆  

How to plant bamboo—
Wisdom of Lung Choke

One Global Gardener to another. Narsanna and Padma Kop-
pula sharing appreciation and laugher with Lung Choke. Photo 
by Chanikar Fusang.

Michael B. Commons worked over ten years with Earth Net 
Foundation as coordinator of its Organic Fair Trade Rice Chain 
Project to build the capacity of farmer organizations, NGOs, 
and social entreprenuers from South and Southeast Asia in the 
areas of organic rice production, guarantee systems, supply 
chain quality management, fair trade marketing, and climate 
change resilence. Since January 2016, he has shifted to a part 
time basis to be able to practice more intensively the Wanakaset 
method (organic agroforestry + self-reliance) with his wife and 
family on their farm in Chachoengsao, Thailand, and dedicate 
time to writing about what he has learned from farmers in Asia 
over many years. He also helps to locally coordinate the MESA 
exchange program, is a member of the Agricultural Biodiversity 
Community steering council, and is active in the permaculture 
community of Thailand. Michael is originally from California. 
He first came to Thailand as an exchange student about 30 
years ago and returned to settle 12 years ago.  Contact him at 
michael@greennet.or.th.

The tree is happy, 
the birds are happy, and they, 
in their way of living happily, 
help to restore the forest. 

Dig bamboo culms with good roots for transplanting. Cut the 
stalks to leave about 0.5 m (about 18”). Plant with stalk at 
about a 30° angle. As initially the bamboo will photosynthe-
size from the remaining stalk, this method gives better light 
exposure. New growth comes up vertically from the root base.

Our new address (effective May 15):
Permaculture Design Publishing

PO Box 3607
Tupelo, MS  38803
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Movement Musings

ONCE UPON A TIME IN THE LAND OF THE WEST, 
where the Rocky Mountains tower like gentle giants 
reminding us of another time, a group of inspirational 

people forged a path to paradise. In the new reality they created, 
the land and natural cycles were honored by all people and were 
enveloped within a different style of life. 
 A village design for an imaginary site at the edge of the 
Rockies, which encapsulated basic patterns, and the details were 
then embodied, even embraced by these visionary permies. 
This village idea was held close and cultivated by an atypical 
group of permaculturists: ones of smaller stature, higher pitched 
voices, and remarkably wilder behaviors then the larger more 
serious type designers.
 This group was full of energy—they knew all the special 
additions that a real village would need, to make it functional, 
enjoyable, stylish, and also utopic, regenerative, and fun. Natu-
rally, they had visions of a better place for children to grow up, 
and they shared this dream. As ideas flourished, expressions cre-
ated tangible pathways through this paradise, alive and balanced 
with the powerful chants from the characters that live the dream, 
“I’m Alive! I’m Grateful!”—often with the reminder that life 
is delicious, singing together “YUM!” and reminding everyone 
about “Peace”—never forgetting that we all love. 
 Designing and implementing the Ecological Arts for Youth 
Children’s Program for Rockies Edge Permaculture Design 
Course was a huge challenge and a great success. Even before I 
began my adventure in permaculture in 2010, I was hosting art 
and garden parties for families. It was exciting when the families 

Integrating Youth for the All-Inclusive PDC
On the Edge of the Rockies
Robin Eden

created together in multigenerational community. Having a posi-
tive and Earth-oriented focus as a family, with a greater com-
munity, with actions, steps towards goals, and gatherings, helped 
shape my mission in life.
 When I attended Permaculture Teacher Training with Sandy 
Cruz of High Altitude Permaculture and Becky Elder of Pikes 
Peak Permaculture, my teachers welcomed my newborn baby 
with open arms, and thankfully the whole group was welcom-
ing. This is where it became apparent that my niche in permac-
ulture was to create ALL-INCLUSIVE learning environments. 
Since then, I’ve been dedicated to that goal. Our family busi-

ness, called Regenerative Lifestyles, began in 2012, creating 
all-inclusive opportunities for education in environmental and 
social design, as well as natural building workshops, and com-
munity arts events. My husband, Mike Wird, a teacher, designer, 
musician, and cultural ambassador, and I, a multimedia artist 
and events planner, have observed that people really like to have 
fun while they learn. Arts and culture as connecting forces for 
learning are keys to success. 
 All too often, people have to leave their families to attend an 
educational training, which in some cases is a lovely getaway, 
and as a parent, it’s nice to get a break. But the 72+ hour course 
means a long time away from our children, and not everyone 
can afford full-time care for their children while they’re away. 
To have an option where parents and children can be learning 
similar topics together, in my opinion, follows the People Care 
ethic, and several principles, like Integrate rather than Segregate, 
and Use and Value Diversity.
 In 2014, Mike and I, along with Tararae Kent, Kristin Al-
exander, and Avery Ellis, founded Rockies Edge Permaculture, 
to fill a gap in Boulder, by creating a local PDC. Our childrens’ 
program was sponsored by Rockies Edge Permaculture, which 
helped us to buy food and supplies for the childrens’ program, 
and to pay our three teachers basic compensation. The program 
will be better funded through grants, donations, or payments, as 
most of the families were on scholarship or teaching the course. 
This was an experiment, showing how the fair share ethic en-

Having fun before the Presentation! Photo credit: Marisa Mari-
nac.

It was really like 
a giant family. 
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riches everyone.
 Our team structured the lessons loosely on the adult cur-
riculum, for example, the youth were learning about water at the 
same time as the adults in the next room. Mostly, children want 
to play, and given the ages, “learning stations” and keeping a 
schedule were important. Creative play is how children learn to 
be creative thinkers. Our curriculum balances ecological design 
with mixed-media arts and creative play. 
 Circles and creative time were most effective for communi-
cating basic information, as well as a great opportunity to collect 
important notes about the ideas they had for the design and their 
roles in the village. Sometimes we just had to be spontaneous—
one day, it rained in the sand lot: the perfect moment to experi-
ment with water flow design and observation. They naturally 
worked together in teams, building on their ideas, and shared 
their many gifts, talents, and styles.
 Most of the parents in Rockies Edge PDC brought their 
children, and six families participated. Between them, we had 17 
youth, ages 1-16. Our course was “through the seasons,” meet-
ing one weekend per month for seven months, April-October. 
We set aside special times when we blended the adults with 
children, like circle time, lunch, and some “hands on activi-
ties” where all the 50+ people in the course came together. It 
was really like a giant family. Our children were caring in their 
relationships, and looked forward to the next month, when we 
would all gather together again.
 Our retreat weekend was especially memorable for me. We 
hosted the weekend getaway at Woodbine Ecology Center, a 
unique and historic retreat center in the mountains south of Den-
ver, where people can go to learn about and address social and 
ecological issues. Being in nature and getting more acquainted 
with our community was enjoyable, and the Rockies Edge Tal-
ent Show was epic.
 When I interviewed Kaiyah, 11, and Onahje, 8, about the 
experience, here is what they had to say:
 Me: What are some memorable moments from Rockies 
Edge?
 O: We were on a walking tour, looking for patterns. I saw a 
pattern on the bark of a tree—the insects made it.
 K: Oh Ya! I found a rabbit tail, which had the same pattern 
as a clump of grass and thistle!

 Me: What made Rockies Edge special?
 O: Friends and family!
 K: I like that all ages were welcomed. We all took care of 
the babies.

 Me: Are there any other details you would like to share?
 K: Circle games were fun, and making art. I made a fairy 
on a flower.
 O: I liked camping at Woodbine with my friends. We played 
a lot.
 K: We had fun and learned at the same time.

 Because I was a theatre major during my teens and twen-
ties, I found interactive games super beneficial in developing 

a platform where each one’s unique personality would evolve, 
building on the social aspects of our design. We gathered in 
circles every day where the children would embody the roles 
of the characters that live in the Ancient and Futuristic Village. 
They would come up with poetry and chants, and would be 
invited to share with the larger group of adults at the end of each 
weekend. This practice prepared them to present their design at 
graduation, on the last day of the course.
 My history in theatre and scriptwriting sparked an idea that 
we could actually create a theatrical piece, which we did, and 
shared with the audience during the presentation of our design. 
As a writing exercise, and educational piece, I wrote a 45-min-
ute play based on the design, the characters, and all the obser-
vations we collected over five of our weekends together. The 
children shared their dynamic presentation, in costume, sharing 
improvised skits that introduced both their designs and charac-
ters, highlighting how the villagers honored the three ethics of 
permaculture, then ending in a dance party with everyone! 
 Congratulations to the teachers, parents, and graduates of 
the Ecological Arts for Youth Children’s Program of 2015! If 
there were really a village created like the one we designed for 
the Edge of the Rockies, people would travel from far and wide 
just to learn and experience, and if the next generation are the 
ones innovating on whole systems design, while using ancient 
techniques, and futuristic ideas, then we all win. Any efforts for 
them, will benefit us all. In Gratitude.        ∆                                                                                  

Robin Eden works with www.earthguardians.org as a com-
munity liaison, launching the Soil for Life Project, and co-
producing the Front Range Bioneers conference. She works 
with Edible Landscapes Boulder, to implement food forests and 
learning habitats in public parks, with designers from Rockies 
Edge PDC, CU-INVST, and 350.org. Robin continues to create 
all-inclusive events in the Front Range area with www.regenera-
tivelifestyles.org. Contact her at futurefruits@gmail.com.

Building Environments. Photo credit: Leilani Midori.
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I HAD NO IDEA WHAT TO EXPECT from my first PDC. 
The drive down, sharing a car with a fellow Permaculture 
Design Certificate recipient was pleasant enough, and we’d 

made pretty good time down the long, winding coast road from 
the rainy and windy South East into the surprisingly sunny West, 
but now as we approached High Heathercombe, our training 
center on Dartmoor, I began to worry that two weeks might be 
too long to be tucked away with 15 others who’d signed up for 
72 hours of permaculture—you’d have to be mad, right? 
 This is not an essay about gardening. I won’t try and tell you 
exactly what permaculture is. You’ll find explanations as numer-
ous as the pages of any old growing guide. In fact, the subject 
stretches itself across many disciplines so broadly that a quick 
attempt would probably fail. And besides, you no doubt already 
clued up. And maybe you’ve already breezily dismissed those 
commentators using short-cut-to-thinking soundbites about the 
‘muesli-eating, hair-shirt brigade’ types who are supposedly 
into this type of thing. Unfortunately, and despite myself, my 
expectations couldn’t help but be tainted by those sorts of tatty 
innuendos—even my Dad, a bit of a Thatcherite in his 70s, 
dismissed the idea of it as ‘hippy nonsense.’ Sometimes it’s hard 
not to succumb to preconceptions, even if they are someone 
else’s. 

 So it looked as if I’d be arriving in Dartmoor that winter 
Saturday afternoon with a guitar, two weeks’ worth of clothes, 
a laptop, and all my metropolitan anxieties about being stuck in 
close proximity with ‘hippy trippy’ folks fully stoked. I didn’t 
want evangelism, therapy, or dogs on strings. I wanted to learn 
something multi-faceted that could maybe be applied to any 
number of areas—not just my veggie patch. I hoped permacul-
ture was it. And, with any luck, I’d meet some like minds. 
 I’d lived in London for 19 years, working various media- 
and office-based roles but had recently moved to rural West 
Sussex and resolved to push my life in a different, perhaps more 

Take the PDC—who, me?
Dan O’Neill

meaningful direction. Undertaking the design course was part 
of that statement: a way to get into another mode that’s not all 
about what you have. When you’re living in a city, it’s easy to 
see plenty of examples of how poorly we cultivate our relation-
ships with the natural environment, but now I wanted to do more 
than just put up with it. I’d become fed up with the dreary con-
sumerism and the grinding wheel of “work, buy, work, buy” that 
seems to have swallowed most of us whole, with its insatiable 
appetite for compliance. One life—has to be another way—and 
there has to be some way to put something back. 

 I took this 
mixed bag 
of hopes, 
niggles, and 
neurosis 
straight to the 
front door of 
the center.  
Now, if 
you’ve done 
a residential 
course, you 
probably 
already know 
that sharing 
your space 
with people 
you’ve 
never met 
before can be 
tricky. If you 
haven’t, you 
might even 
find the idea 
a little off-
putting. Me? 
I couldn’t 
believe I’d 

been such a sissy about it all. As soon as I got inside and started 
shaking hands with everyone, all of my presumptions seemed 
a little pathetic. Everyone was friendly, interesting, and just as 
eager as I was to get onto something new. 
 I don’t need to give a rundown of the timetable of the 
course—sign up for one, and you’ll find out more than you 
think. Let me just say that for every day of those two weeks, for 
12 hours a day, we seemed to absorb more ideas than the moor 
did rain.  Seemingly, the travails and trials of all those permac-
ulture pioneers was handed to us in the neatest of packages by 
our tutors, Aranya and Klaudia—they bestowed on each of us a 
pair of permaculture goggles: a new way to look at the world; 
practical insights that might mitigate our crazy messes. We took 
it together, and it was all the more potent for it. What I’m trying 

People talked openly 
of their frustrations and 
failures and passionately 
of their hopes and plans. 
There was plenty to learn 
and opportunities to share. 

The author. Photo by Christina O’Neill
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WHEN I WAS 12 YEARS OLD, my family moved to 
an old farmhouse on a ten-acre parcel in Merrimack, 
New Hampshire. The old well was shallow and 

murky, so we had an artesian well drilled through the thick gran-
ite ledge on which the house was built. The water flowed clean 
and steady for 20 years, until a new town well tapped the same 
aquifer, and the water level retreated below our reach.
 When water is managed judiciously, aquifers can rightfully 
be considered a renewable resource. But aquifer water is in 
high demand all over the world—even in the Northeast, where 
rainfall is plentiful. Our aquifers simply cannot keep up with 
demand. Rainfall capture is, therefore, essential to regenerative 
agriculture. I kept this in mind when developing the Food Forest 
card game.
 The Food Forest game emerged from my work with children 
in a classroom setting. My son goes to a Montessori school, and 
I’ve been volunteering in the classrooms there since the fall of 
2014. School garden programs are often activity-based and, in 
the Montessori classroom, learning tools are very much like 
toys. Permaculture, on the other hand, involves a lot of theory. 
I desperately needed a tool that would teach permaculture prin-
ciples as an activity. My breakthrough was a deck of interactive 

to say is that it was the people, tutors, and students alike,  that 
smashed my shaky little doubts about being there. They were 
honest, friendly, and curious. We were all there for what at first 
looked like different reasons. Some wanted to improve growing 
techniques for plots already worked, some wanted to learn from 
others in the course, and some wanted to apply permaculture to 
their already established businesses. But beyond all that, there 
was something else, something a little deeper. 
 I don’t know about most, but what struck me about this 
group, who’d chosen to break with routine and come here—and 
anyone who chooses to go to Dartmoor in November surely 
knows they’ll get no holiday—didn’t seem to be getting what 
they needed from the usual day-to-day routine. They weren’t 
satisfied merely to consume. They were aching for something 
else. Maybe they didn’t all buy the common narrative where 
your life’s just a line that rises from childhood and ‘progresses’ 
through education, on into work, and develops into an all-en-
compassing career satiating your every desire—and all the time 
as if the world around us were merely a backdrop to our desires.
 Leaving aside whether or not you’ve ever met anyone whose 
life is actually like this, do you think that this could, or should, 
fulfil everyone? Of course not! But one way our culture herds us 
to play this game is by applying binaries (hard worker/slacker, 
all/nothing, dreamer/realist), that pressure our thoughts and 
emotions while leaving out large chunks of all the other incon-
venient bits of reality human beings actually need. Why am I 

grossly over-simplifying this sticky little paradigm—one that 
I’ve already shown I can be drawn into? It’s fair to say that our 
collective ‘ache’ stemmed from the realization that there was 
more to life than what we’re ordinarily fed. We wanted a taste of 
it, leaving out the bit where you trash nature. 
 You didn’t have to dig deep to expose this yearning. We 
ate some amazing organic food during our time there, and the 
mealtime conversations were just as tasty. People talked openly 
of their frustrations and failures and passionately of their hopes 
and plans. There was plenty to learn and opportunities to share. 
It was a brilliant learning experience in an idyllic setting, but I 
don’t think anyone there thought they’d find answers to ev-
erything they were seeking. Yet for me, the chance of meeting 
people on the same wavelength was an important part of what I 
wanted to achieve. I had lost, buried beneath city years of quo-
tidian skepticism, the reasons why it’s always worth it to push 
your boat out into unfamiliar water—the joy of new perspec-
tives.
 Permaculture is no panacea to our problems—people are. It’s 
in places like this where you’ll find the ones willing to start the 
change.                     ∆                                                                                                                         

Living south of London, making a living from teaching music 
by day and a keen permaculturist by night, I’m interested in 
ideas that promote harmonious ways of living—cooperation not 
coercion!

The Food Forest Card Game
Playing with Water
Karl Treen

cards that would 
allow the children 
to literally play with 
design concepts, 
building their own 
virtual gardens and 
learning about the 
connections between 
plants. These cards evolved into the Food Forest game. 
 When designing the game, water became a serious consid-
eration. Several conversations with friends made me realize 
just how much I had taken our plentiful New England water for 
granted. The first conversation took place with some drought-
plagued visitors from California. They liked the cards but 
were puzzled that I had not included a “drought” card—which 
I quickly added to the deck. A few weeks later, a local friend 
looked at my “rain barrel” card and said “that should be called 
‘rainwater storage’—55 gal. isn’t nearly enough!” This feedback 
about water was vital to the design of the final deck.
 Much like a standard deck of playing cards, the Food Forest 
deck can be used to play an infinite variety of games—all of 
which involve water. The games are generally based on match-
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with the cards, I have become much more 
conscientious about my own water usage. 
 I hope that others will use the games 
both as teaching tools and as idea genera-
tors for their own permaculture projects. 
The ability to readily move landscape 
elements without computer simulation is 
already being used, with positive results, 
by friends in my own network. With our 
recent crowd-funding launch, others will 
soon have the same ability to literally 
play with their gardens. I look forward to 
their feedback and to learning new ways 
of teaching and learning with the cards.
 To learn more about the card game, 
please visit the website at www.FoodFor-
estCardGame.com.                ∆ 
                                          

ing one card’s inputs with another card’s 
outputs. Every card has a collection of 
icons on either side of a central image. 
The icons on the left side are “inputs,” 
and the icons on the right are “outputs.” 
To keep this clear, there is an arrow point-
ing in from the left and another arrow 
pointing out from the right. These icons, 
from the top down, include:
 Food: the card either needs or pro-
vides food

 Water: the card either needs, or 
stores, extra water between rainstorms
 Pollinators: the card attracts and/or 
requires pollinators
 Nitrogen: the card either depletes the 
soil of nitrogen or increases the supply
 Groundcover: the card either repre-
sents a groundcover or benefits from 
one
 Trellis: the card either requires or 
serves as a trellis
 The infinity symbol: this symbol al-
lows players to incorporate their own 
observations and knowledge of connec-
tions into some of the games.

 All plants require some amount of 

water, of course, but I decided to 
use the water icon to indicate an 
established plant that might not 
ordinarily survive without supple-
mental watering. Many of the tree 
cards, for example, do not include 
water as in input, because they 
have often developed the means 
to store water between rainstorms. 
Although this might seem counter-
intuitive, because all plants need 

water, it makes some sense from the 
perspective of someone building a self-
sustaining landscape. On a well-designed 
site, anything outside of zone 1 should 
be watered passively, by capturing and/or 
slowing down rainwater on its path back 
to the sea. The reality does not always 
match the ideal, of course, but this game, 
by design, encourages the players to aim 
for the ideal, adding swales, ponds, and 
rainwater storage cards to water these 
outlying zones. The Barn card may sit in 
zone 2, of course, but on both the House 
card and the Barn card, we suggest rain-
water harvesting from the roof.
 As a result of designing and playing 

...the Food Forest deck can be used 
to play an infinite variety of games....

Reviews
Low-tech Irrigation Tools
Review by Bill Roley, PhD

DAVID BAINBRIDGE
Gardening with Less 
Water: Low-Tech, Low-Cost 
Techniques; Use up to 90% 
Less Water in Your Garden
Storey Publishing. North Adams, MA. 
2015.
128 pp. 6” x 8”. Color illustrations. 
Softcover. $14.95.

CLIMATE CHANGE and increased 
variability of severe droughts 

worsens our problems of landscape, 

orchard, and crop production. Droughts 
are becoming more common and severe. 
We are running short of water in many 
parts of the world, and the costs of 
water and food are going up, as is our 
consumption of water in most urban 
areas.
 Gardening with Less Water by David 
Bainbridge is on the cutting edge of a 
2000-year-old technology that uses 90% 
less water in your garden. David has 
researched and monitored, low-cost, 
super-efficient irrigation methods, and 
these are simply and well presented in the 
book and the supporting website. David’s 
insights give hope to drought resiliency 
for all of us.
 Bainbridge’s super-efficient watering 
systems go directly to the roots of plants 
and minimize above-ground evaporation 
and runoff. This also dramatically 

reduces weed growth. The auto-regulative 
properties and minimal waste reduce 
watering and spread out watering 
intervals.
 David describes many traditional 
irrigation systems including both wick 
and buried clay pot irrigation that he first 
studied at the Dry Land Research Institute 
at the University of California, Riverside 
in the 80s. His buried clay pot irrigation 
instructions came from the ancient 
Chinese agronomist, Fan Sheng-chih 
from about 10 BCE. Fan increased crop 
yields of resource-limited farmers with 
too little land and too little water. This 
proved well suited for desert restoration 
work and encouraged Bainbridge to 
research this and other little known 
methods of dry land irrigation. 
 After 30 years of promoting these 
super efficient ceramic systems, David’s 
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research has cut water use by 50-90%, 
virtually eliminating weeding and 
improving plant health and crop yields. 
Learning from the past is critical to 
improving performance, reducing water 
use, and evolving climate-sensitive land 
management strategies. 
  David goes through these traditional 
practices and augments and improves 
these water delivery systems with 
modern materials and research in Part 1 
of his book, “Super-Efficient Irrigation 
Systems.” Here, he describes buried 
clay pots, pipes, tree shelters, and other 
porous capsules in simple, accessible, and 
illustrative diagrams
 Part 2 takes water conservation to 
the next level using water-harvesting 
catchments and developing permaculture 
plans for your gardens, patio, house, 
and farms. These practices can provide 
sustainable living almost anywhere 
in the world, whether the climate is 
exceptionally dry or more temperate. 

It is all about reading the landscape, 
identifying existing plants, soils, and 
environmental conditions to establish a 
microclimate permaculture design that 
balances these multi-dimensional factors 
in an integrated plan. 
 Bainbridge’s goal has been to develop 
low-cost, super-efficient systems that can 
work with low quality water, and can 
be made by unskilled or non-technical 
workers using local resources. The 
needed materials are commonly available 
at hardware stores and garden centers, 
and the result is amazingly simple and 
effective.
 David believes water-wise gardeners 
can reduce water demand, improve plant 
growth, crop yield, and beauty of flowers, 
trees, and shrubs, while improving the 
soil food web. 

Water use and weeding can easily 
be cut 50%, but it is possible to go 
much further. Adding experience and 
understanding of these water-wise 
technologies year by year can further 
improve your water-use efficiency. 

 Many agricultural extension groups, 
garden associations, water agencies, and 
sustainable farming organizations offer 
online materials, financial incentives, 
and workshops on deep mulching and 

landform engineering with swales, 
contours, and rain gardens. These 
methods complement the super-efficient 
irrigation systems that this book describes 
in Part 1.
 Home gardeners are looking for 
inexpensive simple ways to irrigate 
efficiently. The systems in this book 
can be ten times more water-efficient 
than other watering methods and can 
be installed in all landscapes. Giving 
priority to native plants from your region, 
choosing varieties that are adapted to 
dry lands, planting in blocks instead of 
rows, and using deep mulch, to keep soil 
cool and healthy can further reduce water 
use. Using these techniques, strategies, 
and technologies can improve people’s 
quality of life at home, on the farm, and 
in neighborhoods, communities, cities, 
states, and nations.
 Bainbridge recommends adding water-
harvesting designs and super-efficient 
irrigation to schools and university 
gardens and landscaping, where water-
wise gardening is a priority for extension 

and outreach. Ultimately, we will all 
need to play a part in reducing water 
use, and making our food systems more 
regenerative by restoring our degraded 
landscapes with vegetative cover.
 Full-color photographs and 
illustrations present an array of options 
with step-by-step instructions showing 
how to assemble these low-tech systems 
and use them in the home landscape 
to deliver water directly to roots. A 
supporting website adds more photos, 
updated supplier lists, and detailed 
instructions for additional systems.        ∆

David Bainbridge is an author, 
professor (retired), and permaculture 
designer, who has been a pioneer in 
solar architecture at Village Homes in 
Davis, CA. He is a writer and guide 
for strawbale construction and has 30 
years of work experience on desert and 
dry land restoration and sustainable 
agriculture. Contact David by email at 
sustainabilityleader@gmail.com.       

Every gardener should have this book if they 
care about water supply or hate weeding. 

A Garden Jewel
Review by Peter Bane

PERRINE & CHARLES 
HERVE-GRUYER
Miraculous Abundance:
One quarter-acre, two French 
farmers
and enough food to feed the 
world
Chelsea Green Publ. White River Jct. 
VT. 2016.
255 pp. paper. color plates. $24.95

VISUALLY ENTICING and carrying
all the romance of a small French 

country place, the story of La Ferme 
du Bec Hellouin in Upper Normandy 
captures the imagination. My partner and 
I passed this small book back and forth as 
soon as it came in the mail: one reading, 
the other picking it up when the first set it 
down. I imagine I will share it with many 
friends and clients.
 While I was disappointed to see that 
The Permaculture Handbook received 
no acknowledgement in this work’s 
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bibliography, I am nevertheless delighted 
that Miraculous Abundance builds on the 
platform for microfarming that I have 
described in my 2012 book. 
 Enthusiastically embracing 
permaculture entire and integrating the 
work of John Jeavons and Eliot Coleman 
with it, the authors describe their 
personal and professional journey from 

banking, scientific exploration, yoga, 
and psychotherapy to a postage-stamp 
plot in the northern French countryside, 
struggling and finally succeeding to 
create a market garden. In itself, this work 
might be appealing as a case study, but 
the authors have partnered with a range 
of agroecologists and other scientists to 
evaluate the yields and inputs of their 
tiny farm. At the 2014 conclusion of 
their study, they demonstrated that nearly 
$60,000 could be derived from 1000 sq. 
meters (10,000 sf, less than 1/4 acre) 
in a year with the input of 2,400 hours 
labor for all work, including production, 
sales, administration, and management. 
This authoritative affirmation of their 
intuitively driven experiment has become 
their flag, and a proclamation to the 
world of the absolute superiority of 
artisanal microfarming over the conceits 
of industrial monoculture. The latter is 
destroying the planet while claiming to 
feed it. The former is returning us to the 
Garden of Eden while paying all the bills 
and restoring human sanity, along with 
the ravaged land and the climate. Having 
earned an opinion on the subject, the 
authors project that microfarming could 
feed France on 12 million ha (30 million 
acres—about the size of Pennsylvania and 
less than 20% of France’s land surface), 
while solving the nation’s unemployment 
and energy deficit problems, and 
reforesting a quarter of its territory.
 The book is first and foremost 
profoundly inspiring and beautiful. 
Written in French and skillfully translated 
by John F. Reynolds, the text blends the 
graceful and slightly antique (to our ears) 

syntax of French thought with utterly 
contemporary phrasing reflecting full 
knowledge of American English and the 
subculture of organic farming. It is almost 
desperately polite (French was long the 
language of diplomacy) by comparison 
with most current writing. Nevertheless, 
it carries on its current a good selection of 
wonderful knowledge. The threshold for 

prosperity in microfarming (the authors’ 
chosen term) is $28/sq. ft./yr and $17/
hour for all activities. That’s gold. In their 
conclusion, they submit that were they to 
repeat their experiment, they would aim 
only to grow 600 sq. m each, rather than 
the somewhat larger plots they now tend.
 I began reading with skepticism, 
drawn in by the pretty pictures. They 
were well educated professionals—she an 
international banker in Japan, he a world 
sailor at the forefront of ecological and 
ethnological research. Clearly, they had 
reached the middle echelons of the French 
elite and could have done whatever they 
chose. They brought significant savings 

to their farm venture, and by dint of god’s 
grace, or more likely social connections, 
were able to buy a few hectares bridging 
an ancient canal in the heart of a national 
historic reserve. They later acquired some 
sloping land on the edge of the same 
valley to bring their holdings closer to 
30 acres. To their credit, and at the end 
of the book, they urge their readers not 
to do this, but to start in the front yard of 
the home they already own. But then the 
story turns a little dark, as by the third 
year of their market garden business 
(2008), they had exhausted their savings, 
plunged into debt, and were working a 
punishing schedule with no clear path 
forward. That is the point at which they 
stumbled across permaculture and lunged 
for it as for a life raft in a stormy sea. Of 
course, despite their manifest privilege, 
and seduced not a little bit by the photos 
of their miniature horse and the winsome 
daughters holding various farm animals, 
I was won over to their side. You will be 
too.
 Miraculous Abundance recapitulates 
a bit of permaculture without attempting 
to describe the system of design. It 
further describes the authors’ adoption 
of precision farming inspired by, and I 
would argue transcending, the work of 
John Jeavons and Eliot Coleman, the 

latter of whom to their astonishment came 
to the mountain. He became a stalwart 
supporter and admirer of La Ferme du 
Bec Hellouin. It is through Coleman’s 
publisher that this story has bridged the 
Atlantic. 
 In the exploration of high density 
market gardening, and through Coleman’s 
experience, the authors rediscovered their 
patrimony in the work of the 19th century 
Parisian market gardeners, perhaps the 
most skilled practitioners or inventors 
of the art of coaxing exquisite food 
from muck and manure in all of history. 
Acknowledging the brilliance of turning 
the city’s horse manure into hot beds, 

Growing carrots and making cheese could 
solve our most intractable problems. 

Every gardener should have this book if they 
care about water supply or hate weeding. 
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and the growing of delicacies under glass 
that distinguished Parisian jardiniers-
maraichers (literally, swamp-gardeners) 
from others of their era, we should also 
tip our hats to the unnamed but equally 
inventive Nahuatl-speaking pioneers of 
the chinampas of Xochimilco, and the 
clever water farmer-engineers of Bali, the 
Philippines, and South China. They too, 
and on similar principles, have advanced 
humanity’s deep interlock with the natural 
world.

Many wonderful and personal stories 

City of Refuge
Review by Rhonda Baird

STARHAWK
City of Refuge 
(The Fifth Sacred Thing, Vol. 3)
Califia Press: San Francisco. 2015
682 pp. Softcover. $28.95.

IF YOU ARE OPEN to Earth-centered
spirituality, if you are open to an 

egalitarian society full of pageantry, then 
you will immerse yourself in the City of 
Refuge and come up for air only when 
your day demands it. City of Refuge is 
imaginatively written with compelling 
and beloved characters that pick up where 
The Fifth Sacred Thing left off. 
 The book explores deeply troubling 
questions and possibilities as our cen-
tury unfolds. For that reason, it fits right 
in with a whole genre of utopian and 
dystopian literature. Thomas More’s 
Utopia reflected the imagination’s search 
for a perfect society—one that might be 
realized. From the Transcendentalists’ 
Brook Farm to New Harmony, Indiana 
in 1825 to the communes that sprang up 
in the 70s, our civilization swings wildly 
between utopian ideals and dystopian 
waking nightmares and all of the radi-
cal realities we engage. Meanwhile, vast 
numbers of people seek comfort and 
security despite the environmental and 
economic consequences. 
 The practice of permaculture is a 
valuable toolbox for a creative, but real-
istic response to the collapse of industrial 
civilization—attempting to ground the 
era to come in regenerative, life-giving 
practice while fully accounting for the 

environmental, economic, and social 
dynamics unfolding. 
 This creative response—grounded 
in practical action, careful conserva-

tion of resources, and imagination—is 
vital to our health and well-being. Some 
people call this ‘vision.’ The relation-
ship between vision and permaculture 
has been sketched out in the writings 
of Holmgren most notably—in Future 
Scenarios. It is also present in Molli-
son’s Designer’s Manual in Chapter 14. 
However, storytelling is the best tool for 

exploring the unknown future. This is one 
of Starhawk’s great contributions. As her 
beloved character, Maya, muses while 
working on her autobiography, “I prefer 
fiction to fact. It’s more truthful, and no 
one can indict you for it.” 
 Peppered throughout City of Refuge 
are pathways exploring how our world 
is being shaped and the impact of this on 
the future—climate change, debt, and em-
powerment are present throughout. City 
of Refuge, with over 600 pages, has time 
to develop the story and struggle between 
the dystopian Southlands which follow on 
the trajectory of our current mainstream 
culture and the utopian Califia which re-
flects a permaculture possibility we might 
all hope for. The book excels at evoking 
the social side of permaculture—and it 
behooves us to remember that permac-
ulture design is more about the invisible 
structures that guide decision-making 
and culture, than about the physical 

techniques that shape a landscape—as 
symbolized by the permaculture flower.
 A good storyteller will hit upon truths 
that strike into the mystery of being 
alive on Earth and living fully. Starhawk 
strums these chords with skill—sex, heal-
ing from brokenness, navigating bitter 
arguments, death, and love. Suspending 
our disbelief and living through these 
characters is cathartic and quickening. 

...storytelling is the best tool for exploring the 
unknown future. This is one of Starhawk’s 
great contributions. 

people this charming narrative, just as the 
lush aerial photos suggest that layer upon 
layer of fractal abundance characterize La 
Ferme du Bec Hellouin. The individual 
character of the proprietors, their family, 
their colleagues, and their colorful work 
are tied to the fate of the earth by the 
morality play of their historical lineage. 
Humble people building humus warm 
human hearts. They also assemble 
incontrovertible evidence that growing 
carrots and making cheese could solve 
our largest and most intractable problems.

 Many well-informed and even 
influential persons have rallied to the 
support of Perrine and Charles because 
they recognized the importance of the 
message captured by this dream. More 
people must let themselves be drawn 
by this song of the earth. A book of 
persuasion more than of guidance, 
Miraculous Abundance points in all the 
right directions. The resources are there to 
be found if the heart is willing.                ∆                                                           
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Permaculture’s growing body of non-
fiction literature might be the structures 
upon which we grow our lives, but story-
telling is fertilizer for our souls. 
 The stories woven together in the nov-
el ring true because they reflect embodied 
experience and practical research into the 
tools and techniques that create a more 
permanent culture. Starhawk explains 
in the afterword the connection between 
City of Refuge and her previous works, as 

well as how the book came to be through 
Kickstarter. Several pages at the very end 
are given to thanking the many contribu-
tors to that campaign. 
 Starhawk’s afterword also reveals 
central questions driving the plot of City 
of Refuge: “Can our strategy of peaceful 
resistance work against a truly ruthless 
opponent? How do you build a new world 
when people are so deeply damaged by 
the old?” Ghandi’s nonviolent methods 
worked against the British only because 
the British considered themselves truly 
moral people. The same is true of the 
Civil Rights era in the US. Permaculture 
ethics and principles connect and guide 

us as practitioners—and they are critical 
to building a connecting culture across 
many, many differences of opinion as we 
go about our work of healing and regener-
ating landscapes and communities. 
 The author further admonishes, “I 
hope readers will understand that City of 
Refuge is not meant to be prescriptive, but 
rather, to experiment with possibilities 
that are more easily lived in fiction than 
in real life.” The choices her characters 

make do explore a full range of possibili-
ties in dealing with a significant threat. 
 Books ring true and offer much when 
they are based on lived experience and 
the research and embodied knowledge of 
other books. These novels, (including the 
prequel, Walking to Mercury) are valuable 
contributions to Starhawk’s body of work. 
Her previous books—particularly Dream-
ing the Dark: Magic, Sex, and Politics; 
Truth or Dare: Encounters with Power, 
Authority, and Mystery; Webs of Power: 
Notes from the Global Uprising; and The 
Empowerment Manual: A Guide for Col-
laborative Groups influence many. These 
books, fresh off the press, found their way 

into my university libraries—weaving 
their way into course papers on gender, 
politics, and power—and the place of 
mystery which might humble us all. Our 
civilization refuses to fully acknowledge 
the power of mystery. To be humbled 
by mystery is to respect the possibility, 
genius, and integrity in every thing. 
 Her other works focus more on the 
balance of the feminine, the Earth-cen-
tered religious impulse embracing the Di-
vine Feminine. They have a breadth that 
will support a seeker from first encounters 
(The Spiral Dance) through practice 
(The Pagan Book of Living and Dying); 
and parenting (Circle Round). Her other 
works bridge between Earth-centered 
spirituality and activism: The Twelve Wild 
Swans—with Hilary Valentine—and The 
Earth Path. 
 Twenty years have passed since the 
publication of Starhawk’s beloved Fifth 
Sacred Thing—a book that pointed to the 
value of honoring the elements that form 
life on this planet and create a harmonic, 
healing effect on every thing they touch. 
City of Refuge is an evolution of Star-
hawk’s struggle with how to respond to 
the forces currently shaping our world. In 
this one informed and creative response, 
we might find inspiration to continue our 
own struggles to rebalance the ills our 
world is facing and create new harmonies 
of beauty, health, and community.          ∆                                                                                                                                               

“How do you build a new world when people 
are so deeply damaged by the old?”

Building for Life
Review by Peter Bane

CHRISTOPHER ALEXANDER
The Nature of Order:
An essay on the art of building 
and the nature of the universe
The Ctr. for Environmental Structure: 
Berkeley, CA. 2005.
Four volumes. approx. 2200 pp. color 
plates. $75 per volume

CHRISTOPHER ALEXANDER 
and a large group of international 

colleagues are famous as authors of A 
Pattern Language (APL), The Timeless 
Way of Building, and other lesser-known 
volumes. I was introduced to pattern 
language thinking and his books in 
particular in my first Permaculture Design 

Course by Max Lindegger in 1990. 
Contemporary with Permaculture I & 
II, APL arises from the same paradigm-
shifting worldview as permaculture. 
Alexander’s work, in my opinion, is 
among the most important of our time. 
I believe it completely up-ends the 
architectural profession and our view of 
building, art, and, as this multi-volume 
work asserts, order itself.
 The four books in the Nature of Order 
series began appearing in 2003, so the 
date I give above is a little arbitrary: 
it attaches to the third volume, which 
I’m presently reading. Perhaps it’s 
presumptuous to review a 4-volume work 
when you’ve read only two and a half 
of them, but I think time considerations 
warrant not waiting. And, I’ve read most 
of Alexander’s earlier works; he considers 
the whole corpus to be essentially one 
book (each volume reproduces the 

Table of Contents from all of them), one 
paradigm, one set of ideas expressing a 
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unified worldview with a million facets. 
I think it fair to say that I understand that 
by now, having read about 3000 pages.
 After encountering and absorbing 
the revolutionary paradigm shift set out 
in The Timeless Way and APL, I was 
both excited to discover the new books, 
daunted by their price (only a little), and 
wondering what else this man could say 
that he hadn’t already. The first volume, 
titled (or subtitled) The Phenomenon of 
Life, did not disappoint. Its chief purpose 
is to announce the premise of the whole 
series, that life arises according to rules 
of geometry or spatial organization, 
making the process of building one 
that can be objectively assessed against 
form-based norms. The kernel of that 
first volume is an exposition of what 
the author terms ‘The 15 Fundamental 
Qualities’ associated with life and living 
environments. In itself, the notion that life 
might be described by or associated with 
a series of qualities is remarkable. That 
there are 15, not three or 33 (Alexander 
avers that others might be discovered—
perhaps like planets or transuranic 
elements—but that he has yet been able 
to do so), places that claim on stronger 
ground. They are too few to be seen as 
quirky or unreproducible, too many to 
be dismissed as superficial. Later, in 
Volume II, The Process of Creating Life, 
the author expands his development 
of the qualities by referring to them as 
transformations, giving them an active 
role in the building process.
 A small note in Volume I gave me 
much pleasure. It cited “the pattern, 
famous in agriculture, of the Fruit Tree 
Guild” followed by a footnote that led 
to Bill Mollison and permaculture. I felt 
that I had stumbled upon the Holy Grail. 
Since permaculture designers had so 
clearly adopted Alexander as one of their 
own, to see that the awareness had flowed 
both ways was somehow reassuring.
 I have since tried to introduce my 
design students to the Fundamental 
Qualities, and just as I have seen with 
pattern language thinking, it has taken 
some time to develop the skillful means 
to communicate these profound concepts. 
After more than ten years, I think that 
the pattern language meme has not only 
become more accessible, but that students 
are actually being able to work with it to 

produce better designs. I look forward to 
conveying the insights of this book series 
in due course.
 In the manner of the writing in 
APL, familiar to many, Alexander uses 
strong and poetic words to convey 
meaning. The 15 Qualities begin with 
Levels of Scale, Strong Centers, and 
Boundaries. They include Alternating 
Repetition, Positive Space, Good Shape, 
Local Symmetry, Roughness, Contrast, 
Gradients, Echoes, Deep Interlock and 
Ambiguity, Simplicity and Inner Calm, 
The Void, and Non-Separateness. Most 
importantly, the author makes it clear 
that these qualities are to be assayed by 
the body and the feelings that spatial 
order invokes. He gives shape to the first 
permaculture principle, “Observe and 
Interact,” by challenging the Cartesian 
notions of objectivity and detachment. 
Indeed, the claims of this series rest on 
the fundamental idea that life is unitary, 
and that being alive, humans may readily 
know when space is alive, when buildings 
have life, or when environments are 
healthy or sick. To pretend that we do not 
connect naturally to living environments 
is utterly false and leads to destructive 
and vacuous actions, as were embodied in 
many modernist buildings of the mid-20th 
century.
 As I view it, this sequence of qualities 
begins with the clearly physical and 
material and slides, along a gradient, 
toward almost purely spiritual qualities. 
Yet on reflection, each of these has both 
material and spiritual aspects that must 
be embraced to realize their power. To 
understand that these states of mind are 
also reflected in actions that may be 
realized by the builder brings the static 
image to life. The Void, for example, is 
also the action of purging structure that 
has become superfluous or interfering, 
the work of emptying out the center so 
that something new and greater can arise. 
This is the import of the 2nd volume in 
the series which, when I first tried to read 
it, left me cold. I felt it was addressed 
chiefly to architects about the training of 
members of their craft. Yet, several years 
later, when I picked the book up again, it 
flowered in my hands, rich with insights 
about the building process that would 
help it and the buildings generated by it, 
come to life.

 In Volume II, The Process of Creating 
Life, Alexander unpacks the building 
process, radically undermining the 
conventional notion that designs are to 
be completed in advance and from these 
schema, plans are to be drawn up and 
followed. Instead, he asserts, a building 
is a sequence of differentiations, of 
options and decisions, a sequence that 
begins with an encounter with the whole 
site and the wholeness of the structure, 
seen in the mind’s eye. This accords with 
my own experience as a builder: that 
many decisions can best be made in the 
context of the building process itself. 
That while it may be comforting to think 
that something as solid as a building can 
be entirely foreseen, this is not true. The 
environments and perspectives created as 
the building emerges provide the context 
for the best decision-making to unfold. 
Indeed, some things simply cannot be 
known until the building is partly in 
place, but with experience, one can 
foresee what these are generally, and plan 
to make the decisions at each appropriate 
step.
 Alexander describes elaborate 
modeling that he and his colleagues and 
apprentices do to test the feeling of space. 
Whole walls, window and door frames, 
and roof members may be mocked up 
in cardboard to give a realistic sense of 
proportion to the person within the room 
or viewing the building facade. Two-
dimensional paper drawings simply do 
not convey the life as 3d models can do. 
Even rough models have a power that the 
most polished drawings do not.
 The second volume also introduces 
the concept of form languages, 
which are, it turns out, a necessary 
complement to pattern languages, and 
help shape the formation of pleasing 
spaces. Form languages grow out of a 
fundamental differentiating process, 
which has great resonance with biological 
system understanding: everything in 
nature, everything alive consists of a 
differentiation of wholes into more 
complex wholes. The seed sprouts into 
cotyledon and radical. The sapling buds 
into branches that further sprout leaves. 
The egg divides, becoming an embryo, 
which further develops internal divisions 
as limbs, organs, and more. So, the author 
tells us, buildings must differentiate from 
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the space that is their context, and take on 
differentiated structure.
 The series of these four books is long 
(like many devoted readers of Alexander, 
I haven’t yet finished it), but reading it is 
rather like a desultory apprenticeship with 
the master. One sees family photographs, 
reads stories that digress insightfully from 
the main line, and learns of the author’s 
professional successes and frustrations: 
the planning commission document that 
was subverted by a stubborn partner, 
the visionary building proposal that was 
never funded, the fight over placement 
of a room within a public building 
successfully carried. Particularly, the 
second volume expands on the failure of 
building and planning law and regulation 
to support, in some places even to permit 
living structure, and how this must be 
changed. How resonant of the struggles of 
permaculture to take hold in the world of 

bureaucratic monocultures of the mind!
 Another unexpected aspect of the 
long text and thousands of pages is the 
exposure it provides the reader to the 
breadth of Alexander’s work. He has 
done major projects on five continents, 
has built a university campus in Japan, a 
homeless shelter in the Bay Area, a gem 
of a visitor center in the south of England. 
Housing projects for the poor in Tijuana 
and in India cascade across the pages 
with the author’s paintings, with accounts 
of community visioning in Florida, and 
pictures of glass etchings and hand-
painted tiles his studios have produced.
 Volume III, A Vision of a Living 
World, provides a sumptuous display 
of many of Alexander’s projects and 
comparable work. Like the other volumes 
in the series, it is large, comfortable to 
hold with its soft binding simulating 
leather, and bound in a long format. The 
pages are coated, and many carry large 
color plates. The typography is pleasing, 
page layouts are well-proportioned, there 
is no shortage of minor typographic flaws, 
and hand-drawn ornament is well used 
throughout—a thoroughly human book.
 Notable in this volume is the focus 
on engineering structure, what Alexander 

call the ‘brute fact’ of physical form. A 
building is a mass of thousands of tons of 
brick, stone, concrete, steel, glass, wood, 
and lesser amounts of other materials. To 
succeed, its structural elements need to be 
massive, and yet the spaces between them 
must be intimate. Both mass and space 
must be positive (generally convex and 
well-shaped), and the dance between the 
two in a successful building is something 
of a fugue, taking on the quality of Deep 
Interlock and Ambiguity. We are taken 
inside any number of large buildings 
Alexander has designed, and we see how 
their shape, responding to the site, gives 
rise to the mass elements that hold them 
up against gravity. We learn how trusses 
come to be shaped for both structural 
and aesthetic integrity. Along the way, 
we see the working architect, learn how 
he adapted building to his conceptual 
processes by changing contracts and 

budgets, and see the largely unseen 
professional aspects of Alexander’s 
work in using computers and developing 
software to support engineering and 
building science. Lest anyone imagine 
that he is merely a mystic or that his 
ideas are soft-edged puffery, know that 
the man is revered among a subset of 
software programmers as well as among 
permaculture designers.
 In this confrontation with physical 
structure, we see the limitations of 
Alexander’s craft. It is here that I pose 
my one question about the master’s ideas, 
not I suspect, susceptible to a simple 
answer. His works and his examples, 
almost without exception, cluster in the 
milder climates of the planet: California, 
England, Mexico, Peru, India, Florida, 
Brazil, Japan. So do most of its people, 
but as my own small building career has 
had a keen focus on energy efficiency and 
conservation, I wonder how Alexander’s 
aesthetic ideas would fare in colder 
regions, where winter is long and not a 
mere grace-note in the year. I accept the 
rules of form he sets out, but would have 
liked more examples of buildings for 
cold-climate regions.
 Volume IV remains ahead of me 

unread, like a mountain range on the 
horizon. With the beckoning title, The 
Luminous Ground, it promises to wrap 
up these expansive notions of the nature 
of matter and the universe in the realm of 
comparative aesthetics, color, painting, 
light, and reflections on the nature of 
the “I.” With chapter headings like “The 
Ten-Thousand Beings,” “The Goal of 
Tears,” and “The Face of God,” we can 
be sure that it will deliver as much as any 
written document could in capping this 
masterwork from a world-embracing life.
 The great joys of these grand and 
inspiring volumes lie in their ample color 
photographs, in the plethora of sketches, 
and in the framework these provide for a 
deeply engaging text. A strong sense of 
repetition arises in the second book, yet it 
does not bore or bother. It seems instead 
to nurture the development of the ideas 
conveyed in the words and pictures and to 
encourage reflection.
 I value these books for the 
connections they make between the 
author’s investigations and my own 
social, philosophical, political, and 
aesthetic concerns. He has developed, to 
a degree I have seen matched only in the 
work of Ivan Illich, a passionate respect 
for the importance of an ordinary life 
amidst the nurturing forms of the natural 
world and a built world that reflects 
it. Illich’s convivial tools were ways 
for humans to augment their freedom. 
Alexander hungers for this as well in his 
many and trenchant insights into ordinary 
human happiness. Both men lived and 
live to renew our common humanity.
 I recommend these works to all 
permaculture teachers and designers. 
Take them slowly and savor their many 
gifts: you have little choice in that 
anyway. A guide that was recommended 
to me and which I have appreciated as a 
helpful adjunct to The Nature of Order is 
the oddly titled Algorithmic Sustainable 
Design: Twelve Lectures on Architecture 
by Nikos Salingaros, a long-time 
collaborator of Alexander, and an editor 
of this series of books. It was written as 
a series of lecture notes and outlines for 
architecture students. His insights bring a 
helpful clarity and expand on many subtle 
concepts in Alexander’s writings.        ∆

A building is a sequence of options and decisions that 
begins with an encounter with the whole site....
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Send Event and Calendar Listings for Issue #101 
(August 2016)

Permaculture at Work
by the June 1st deadline  

events@permaculturedesignmagazine.com

Advanced Design Course
Washington
 Dates: August 21-27
 Location: Bullock’s Homestead, 
  Orcas Island, WA
   Description: Join Terra Phoenix Design and 
the Bullock’s Permaculture Homestead for 
this week long deep-dive into permaculture 
design. During this course you can expect to 
run through the design process several times. 
Each design will feature a new and different 
context to help drive home the patterns to 
details approach we advocate. We will also 
have “choose-your-own-adventure” sessions 
where you select an educational experience 
that matches your specific interests. Examples 
of sessions include: software for design, the 
business end of running a design consultancy, 
plant species deep-dive, landscape graphics 
primer, etc.  Finally, we will walk you through 
projects we have worked on over the years so 
you can see what finished designs look like 
and how to assemble a quality package of 
deliverables for your client. Note: A Permacul-
ture Design Course certificate is a prerequisite.
 Cost:  $1,200; $250 nonrefundable  
  deposit required with course  
  reg., remainder due on or  
  before 7/15.
 Contact:  Dave Boehnlein
     360-840-8483
     info@permacultureportal.com
   http://permacultureportal.com   

Permaculture Design Course
Ireland
 Dates: August 12-21
 Location: Cloughjordan EcoVillage
  County Tipperary, Ireland
   Description: Through a balanced mix of 
theory and practice participants will learn 
how to apply the principles of permaculture 
to many aspects of their own life and that 
of their community.Along with specialists 
from Cloughjordan Eco-village teachers, on 
this year’s course include sessions with Joe 
Atkinson of the UK Permaculture Association, 
Maddy Harland of Permaculture Magazine, 
and Aranya (via Skype) author of Permacul-
ture Design, a Step by Step Guide. You can 
book a room with Pa Finucane at the Clough-
jordan Eco-hostel. He’s on 087 256 9348 and 
www.djangoshostel.com and let him know you 
are on the Cultivate PDC. Included in course 
fees are delicious vegetarian lunches every 
day plus dinner on arrival. During the week, 
dinners are organised in various ways includ-
ing cooking in groups, community meals 
shared with other villagers and so on. There 
will be inexpensive supper options available 
during the week, e.g. pizza, barbeque nights, 
available for booking at the beginning of the 
course.
 Instructors: Joe Atkinson, Maddy Harland,  
  Aranya
                Cost:  €550.00/ Concessions 
  available on request
 Contact:  Philippa Robinson 
  philippa@cultivate.ie 
  00 353 (0)505 56060
  www.cultivate.ie  

Permaculture Convergence
North America
 Dates: September 14-18
 Location: Solar Living Institute
  Hopland, CA
   Description: NAPC is teaming up with the 
Building Resilient Communities Convergence 
(BRCC) (aka, the 11th Northern California 
Permaculture Convergence). NAPC II partners
also include Transition US, Gaia Univer-
sity, PINA (Permaculture Institute of North 
America), Permaculture Design magazine and 
many other permaculture organizations. Build-
ing on the efforts of NAPC I (2014) and the 
International Permaculture Convergence held 
in the UK (2015).
 Contact: 
                        northamericanpermaculture.org

Permaculture Convergence
Mid-Atlantic
 Dates: June 18
 Location: Riverside Project
  Charles Town, WV
   Description: With this gathering we are 
seeking to raise awareness of regenerative 
practices and strengthen the sense of commu-
nity between like minded folks in this region. 
The convergence features Michael Judd, 
author of Edible Landscaping with a Permac-
ulture Twist, as the keynote speaker. There will 
also be wild foraging walks and a live round 
table recording for an episode of co-sponsor 
The Permaculture Podcast.
 Proceeds from this event go directly 
toward honoraria for the speakers and to 
fund future such convergences. If interested 
in sponsorship contact Emma Huvos (info@
theriversideproject.com) for more information.
Tweet @permaculturecst and join the event 
page on Facebook at:  https://www.facebook.
com/events/958157787605257/

Permaculture Convergence
Wisconsin
 Dates: August 5-7
         Location: Kinstone
  Fountain City, WI
   Description: The Wisconsin Permaculture 
Convergence is a yearly event bringing people 
together to skill-share, network, and have fun!
     Cost: Sliding Scale $75-$175
 Contact: 608-220-8226
www.wisconsinpermacultureconvergence.com

Permaculture Convergence
Northwest
 Dates: October 7-9
         Location: Fort Flagler, WA
   Description: The 9th NWPCC was also 
held at Fort Flagler. Michael Pilarski will help 
coordinate local logistics for the convergence. 
Anyone like to join this team? 
For details keep an eye on: http://northwest-
permaculture.org/

Permaculture Convergence
Inland Northwest
 Dates: September 9-11, tentatively
         Location: Heartsong
  Tumtum, WA
   Description: This is the 6th Annual Con-
vergence. This will be 3rd year in a row that 
INPC has been held at Heartsong.
For details keep an eye on: 
http://www.inlandnorthwestpermaculture.com/
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Permaculture Design Course
California
 Dates: October 29-November 12
 Location: Quail Springs Permaculture  
  Ventucopa, CA
   Description: Immerse yourself in perma-
culture in action with this 14-day learning 
journey! Share in the joy of community learn-
ing together and changing the world. Take 
home the ability to design and apply natural 
principles to create stable and resilient systems 
that provide food, water, shelter and energy 
needs while regenerating ecology, community 
and economy. The Quail Springs Permaculture 
Design Course (PDC) includes the 72-hr Per-
maculture Certification through Permaculture 
Research Institute.
 Instructors: Warren Brush
 Cost:  $1,450
 Contact:   
                         permaculture@quailsprings.org

Seed Saving Workshop and
Permaculture Design Course
Oregon
 Dates: July 24-August 6
 Location: Ashland, OR
   Description: Two Week Intensive giving 
you hands-on permaculture experience plus 
harvesting, threshing, winnowing wet and 
dry seeds at a Restoration Seeds farm. Plus 
medicinal herb walk, greenhouse propagation, 
garden to farm-scale design and even bread 
making. Hosted on a working permaculture 
farm, you will learn more about plants than 
anywhere else. You will gain real-world 
design experience with your group design 
project. Bring your work clothes and get ready 
to learn by doing. Includes camping and three 
vegetarian meals per day. Discount for couples 
$50 each. Course photographer, assisted cook 
or student $100 discounts.
 Cost:  Super Early $1,150 ends  
  5/24, Early $1,250 ends  6/24,  
  Regular $1,450.
 Contact:  Chuck Burr
    541 201-2688
    courses@sopermaculture.org
  www.sopermaculture.org  

Sustainable Living Skills Immersion
Permaculture Design Course
Western Oregon
 Dates: June 5-July 16
 Location: Aprovecho, OR
   Description: Aprovecho’s Sustainable Liv-
ing course is the oldest program of its kind in 
the Northwest and includes hands on training 
in appropriate technology, sustainable forestry, 
natural building, and sustainable agriculture.  
The 72 hour Permaculture Design curriculum 
is woven throughout the program, leaving stu-
dents with a framework for integrating strate-
gies and techniques into cohesive designs for 
sustainable human settlement. 
 Instructors: Jude Hobbs, Marisha 
  Auerbach, Rick Valley,  
  Andrew Millison, Tao Orion, 
   Abel Kloster and Friends
 Cost:  Sliding scale of $2,200-$2,800  
  for six weeks
 Contact:  Abel Kloster
    541-556-1426
    abelkloster@gmail.com
  www.aprovecho.net      
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Permaculture Design Course
Washington
 Dates: July 16-30
 Location: Bullock’s Homestead, 
  Orcas Island, WA
   Description: A two-week design course 
on the Bullock’s 30+ year-old permaculture 
homestead. Over 72 hours of classroom and 
hands-on education including design meth-
odologies, observation skill-building, whole 
systems design, annual and perennial foods, 
water/energy/waste management, appropriate 
construction, plant propagation and culture, 
outdoor mushroom cultivation, herbs, and 
natural fiber use.
 Instructors: Douglas & Samuel Bullock,  
  John Valenzuela, 
  Dave Boehnlein & more.
 Cost:  $1,500 ($1,400 paid-in-full by  
  May 1st). A $250 non-
  refundable deposit is 
  required for registration)
 Contact:  Dave Boehnlein
     360-840-8483
     info@permacultureportal.com
   http://permacultureportal.com   

Permaculture Teacher Training
Oregon
 Dates: August 7-13
 Location: Wilson Creek Gardens 
  Cottage Grove, OR
   Description: Empower yourself to advocate 
for change through whole systems design 
and teaching! In this dynamic and interactive 
course, you learn significant teaching tech-
niques to communicate and apply Permacul-
ture principles and strategies to a wide variety 
of audiences and educational settings. Our 
goal is to encourage and inspire your unique 
strengths and abilities by demonstrating 
diverse teaching modalities including effective 
use of lecture, storytelling, class discussions, 
interactive experiential activities, visual aids 
and hands-on skills.
As a group we facilitate a safe setting of active 
learning, building confidence by experiencing 
essential practice via preparing and co-teach-
ing multiple presentations.
As with a Permaculture Design Course, in this 
teacher training we offer practical solutions 
for sharing information, which is essential in 
these current times. We have had great success 
teaching, and are advocates for the Mollisoni-
an Standard Permaculture Design Course cur-
riculum. We also believe each course taught 
needs to speak directly to local conditions and 
the specific skills of the presenters’ team.
Jude has taught this course almost thirty times 
and it is never the same way twice… As pro-
active educators we are constantly adjusting 
the way a workshop or course is presented…
creating innovative experiences that address 
varied learning styles while moving from 
theory to practice.
 Instructors: Jude Hobbs, with Guests  
  including Andrew Millison
 Cost:  $950.00  Early Registration  
  discount of $50 by 7/11
  Limited local work trades
 Contact:  cascadiapc@gmail.com  
  cascadiapermaculture.com
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30th Annual!
Permaculture Design Course
Colorado
 Dates: August 8-19
 Location: Basalt, CO
   Description: Not only are you gaining the 
concepts and tools to design and engineer 
sustainable systems, such as forest gardens, 
renewable energy systems, water conserva-
tion systems,  and other eco-technologies…
But you’re putting your learning to use, 
hands-on, in an environment that’s benefited 
from decades of comprehensive permaculture 
practice: state of the art, passive and active so-
lar greenhouses…mature indoor and outdoor 
forest gardens, tropical and Mediterranean…
rain water catchment and greywater systems…
functioning aquaponic systems…compost-
ing toilets…not to mention small animal 
husbandry! You’ll not only be learning the 
theories…you’ll be learning the skills needed 
to implement them…and seeing the fertility 
and abundance that result from decades of 
applied permaculture. When you participate 
in this year’s Permaculture Design Certifica-
tion program – our 30th annual PDC! – you 
gain the tools, the hands-on experience, and 
the long-range vision to make that potential a 
reality wherever you are.  
 Instructors:  Adam Brock, Creighton  
    Hofeditz, Isabel Sanchez,  
    Jerome Osentowski, Michael  
    Thompson and Avery Ellis
 Cost:  $1,875, includes meals, 
  camping, materials; 
  a non-refundable $600 deposit.
 Contact:  crmpi.org

Social Permaculture Intensive
California
 Dates: September 28-October 2
 Location: Quail Springs Permaculture  
  Ventucopa, CA
   Description: How can permaculture prin-
ciples bring people together to co-create and 
empower one another to transform patterns 
of unjust power into healing, nurturing and 
inspirational collaborative experiences?
All groups deal with issues of power, conflict 
and the need to make decisions. In this five-
day intensive, using approaches inspired by 
permaculture principles, we’ll explore how 
to structure our groups for maximum group 
health, how to share power fairly, improve our 
communication skills, mediate conflicts and 
facilitate group processes. And we’ll share 
tools for decision making and constructive 
critique. 
 Design the physical to support the social.
Working with diversity–race, gender, class, 
sexual orientation, etc.
We’ll balance the process work with time 
outdoors in nature, including hands-on work 
on the land, as well as walks, bird sits and 
wilderness awareness. Insights from perma-
culture, magic, and indigenous wisdom will 
help us learn to be more effective and joyful as 
we work together to regenerate our world.
 Instructors: Starhawk & Pandora Thomas 
 Cost:  $825
 Contact:   
                         permaculture@quailsprings.org

Permaculture Design Course
California
 Dates: July 16-July 29 
  OR
  September 24-October 7
 Location: Occidental Arts & Ecology  
  Center (OAEC)
  Occidental, CA
   Description: The Summer PDC is a two-
week residential intensive. Using a combina-
tion of lecture, discussion, hands-on activi-
ties at OAEC’s 80-acre site, visits to local 
permaculture examples, and a group design 
project, you will have the chance to integrate 
and apply the concepts of permaculture during 
almost 100 hours of course time.
 Instructors: Brock Dolman, Kendall 
  Dunnigan, and guests
 Cost:  $1,650, or $1,550 if registered  
  three weeks in advance
 Contact:  oaec@oaec.org  
  www.oaec.org     

Permaculture Design Course
California
 Dates: August 31-September 12
 Location: Heartwood Institute, 
  Garberville, CA
   Description: Permaculture is a whole 
systems method of design that offers ways for 
you to create permanent culture by conscious, 
sustainable use of resources in all aspects 
of living. It offers a positive response to the 
uncertainties of the future. This PDC offers a 
guide to how to make effective decisions in 
everyday life.
 Instructors: Jude Hobbs, Lauren 
     Proctor, and Eden Gal
 Contact:   707-923-5009 
                         lauren@HeartwoodInstitute.org   
   HeartwoodInstitute.org

3rd Annual!  Permaculture Academy
Colorado
 Dates: July 11-24   Location:  Basalt, CO
   Description: We break the whole two weeks up into four categories. The first covers 
Designing and Managing Greenhouses, section two is an intensive course on creating 
forest gardens, and the third and forth are about integrating greywater, and then finally 
integrating aquaponics. 
 Instructors: Jerome Osentowski, Michael Thompson, Avery Ellis, 
  and Tawnya Sawyer
 Cost:  $2,400 for the whole two weeks, includes camping and meals. Or, take  
  only select modules. 
 Contact:  Jerome@crmpi.org; www.crmpi.org

September 14-18!
North American Permaculture Convergence II

For more information: 
northamericanpermaculture.org

Management Grazing Course
California
 Dates:  August 26-28
 Location: Heartwood Institute  
  Garberville, CA
 Description:  In this course you will be 
trained in real-world design strategies for inte-
grated animal husbandry systems. Learn how 
Management-Intensive Grazing can help build 
soil, reduce erosion, improve forage quality 
and increase profits on your farm or ranch.
   Instructors: Jim Gerrish
 Contact:    707-923-5009
                    lauren@HeartwoodInstitute.org
                   HeartwoodInstitute.org
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Back Issue Prices & Ordering
$6 each ppd* • US addr. 20% discount on 5+ • Complete Set $450^^

Permaculture Design - PO Box 3607 - Tupelo, MS  38803  USA
*except: Vol. I,1-VI,2, #24 & #33-35 -$5 each; VI,4, #26-32, 36, 41 & 

48 -$9 ea; #38, 40, 43, 51 - $12 each. ^^Can./Mex. +$70, Overseas +$100

I,1 July ‘85 Permaculture in Oz I,2 Nov.  ‘85 Fruit & Nut Trees
II,1 Feb. ‘86 Garden Design II,2 May ‘86 IPC-2 & Pc Courses
II,3 Aug. ‘86 2nd Int’l Pc Conference 
II,4 Nov. ‘86 Fukuoka, Keyline, Genetic Conservation, City Farms, Oceanic Pc
III,1 Feb. ‘87 Networking, Natural Farm’g, D-Q Univ., Children’s Permaculture
III,2 May ‘87 Wild Land Restoration III,3 Aug. ‘87 Annual Planting Cycle
III,4 Nov. ‘87 Trees for Life IV,1 Feb. ‘88 Marketing Pc Products
IV,2 May. ‘88 Urban-Rural Links, Economics & Community Development
IV,3 Aug. ‘88 Social Forestry, Gabions, Jap. Org. Ag., Producer/Consum. Coops
IV,4 Nov. ‘88 Multi-Story Tree Crops, Greening Dominican Repb., Runoff Gdns
V,1 Feb. ‘89 Permaculture: A Designers Manual, Tree Bank, Water in Pc
V,2 May. ‘89 Plant Guilds, Roof Gardens, Small Livestock
V,3 Aug. ‘89 Rainforest Conservation in Ecuador, Gaia, Weed Gardens
V,4 Nov. ‘89 Earthworks & Water Conservation: Small Dams, Ponds, Keyline
VI,1 Feb. ‘90 Household Greywater Systems, Soil Imprinting  ($5 each to here)
VI,2 May. ‘90 Insectary Plants, more Greywater, Land Use for people “     
VI,3 Aug. ‘90 Water: Forests & Atmosphere, Catchment, Pond Design
VI,4*Nov. ‘90 Urban Permaculture: EcoCity Conf., Soil Detox, Suburbs & Pc
#23 May ‘91 Politics of Diversity, Greenhouse Market Gdn, Pc in Nepal
#24 Oct. ‘91 Creativity in Design: Case Studies, Index to Issues #1-23   $5
#25 Dec. ‘91 Design for Community: CSAs Restoring Forests, Garden Ecology
#26*May ‘92 Soil: Our Past, Our Future, Fertility, Worms, Cover Crops
#27*Aug ‘92 Integrating Pc: Deconstructing Utopia, Grassroots Organizing, 
   Garden Polyculture, Pattern Learning, Living Fences
#28*Feb. ‘93 Structures: Comm’ty Dsgn, LETS, Industry, Strawbale/Timber-framing
#29/30* Jul. ‘93 Networks: Media Revw, Rural Reconstructn, Leaf Concentrate, Comm’ty 
   Food, Palestine Pc, Do-Nothing Educ, Feng Shui, Pc Academy
#31*May ‘94 Forest Gdng: Energy & Pc, Mushrm Cultvn, Robt.Hart’s F.G., Spp for 
   No. Cal., Alders, Agroforestry: Belize & China, Honeylocust, N-fixers
#32*Apr. ‘95 Animals & Aquaculture: Animal Polyculture, Sm-scale Cattle, 
   Goat Dairy, Keyline, Feral chickens, Bee Plants, Constructed Wetlands
#33 Dec. ‘95 Cities & Their Regions: Green Cities, L.A. Ecovillage, MAGIC Gdns,
   CoHousing, Micro-Enterprise Lending, Suburban Conversion  $5
#34 June ‘96 Useful Plants: Bamboo Polyculture, Medicinals, Pest Control, Root 
   Crops, Oaks, R. Hart’s F.G., Russian Plants, Regl. Plants, Sources $5
#35 Nov. ‘96 Village Design: Pattern Language, Consensus Democracy, Conflict, 
   Historic & New Villages, Planning for Tribe, Village Economics $5
#36*Mar. ‘97 Climate & Microclimate: Climate Change, Windbreaks, Low-Tech Sun
   Locator, Drylands, Cool Slopes, Straw-Clay Bldg. Round Beehive, Water Catch.
#37 Sept. ‘97 Tools & Appropriate Technology: Dowsing, Workbikes, Scythes,
   Japanese Saws, Nursery, Ferrocement, Greywater, A-frame & 
   Bunyip Levels, Ram Pump, Solar Toilet, Log Yoke, Cookstoves
#38*Feb. ‘98 Economic Transformation: Speculation, No Middle Class, Coops
   WWOOF, Global Warm’g, Hol. Fin. Plan’g. Land Use, Adopt-a-Hive
#39 Jul. ‘98 Knowledge, Pattern & Design: Pc Way of Seeing, Native Consvn
   Sand Dunes, Language-Worldview-Gender, Patterning Process,
   Land-Use Planning, Teaching Pc, Vietnam, Holmgren on Pc

#40*Dec. ‘98 New Forestry: Regl. Devl., Horselogging, Menominee Reservatn,
   Forest Investing, Restoratn, Old Growth, Homestead Tenure, Forest 
   Soils, Forest Farmg, Woody Agric., Rainforests, Windbreaks, Coppice
#41*May ‘99 Natural Building: Oregon Cob, Cordwood, Bamboo, Thatch, Ethics,
   High Winds, Origins of Conflict, Greenhouses, Ponds, Adobe, Road
   Bldg, MicroHydro, Living Bldgs., Under $20K Houses, Dreams
#42 Dec. ‘99 Self-Reliance & Community Cooperation: Co-Intelligence & Self-
   Orgn., Archetype Dsgn, Sovereignty, Samoa, Mondragon, Natural
   Hous’g, Comm. Gdns., Zone 0, Solar Electric Tractor, Beekeeping
#43*June ‘00 Food & Fiber: Hunger, Ferments, Seasonl Salad, Heirlooms, Fencing
   Self-Fertile Gdns, Rice Revoltn, Cold-Climate Food, Edible Insects,
   Chilies, Food Origins, Garlic, Ethnobotany, Wild Food, Bamboo, Hemp
#44 Nov. ‘00 Earthworks & Energy: Spreader Drain, Horse Swales, Earth Dams, 
   Machinery, Carpet-lined Ponds, Constr. Wetlands, Biogas, Windmills
#45 Mar. ‘01 Medicine & Health: World & Self, Healthy Home, Designing Care,
   Ayurveda, Agents of Decay, Comn. Health Centres, Women Trad. Med.
   4th World Apothecary, Healing Weeds, Medicnl Crops, Hawaiian Bot’ls
#46 July ‘01 Good Work & Right Livelihood: Pc Golf Course, Downsize Cost of 
   Living, New Forest Economy, Energy Currency, Buddhist Mktg, End 
   Wage Slavery, What’s Surplus?, Urban Community, Enterprise Facil’n
#47 June ‘02 Watersheds: Water4Sale, Basins o’Relations, Watershed Devl, Gabions, 
   Urban Runoff, Beavers, Skywater Ctr, Consvn. Investmt, Peat Bogs, Rabbits
#48*Sept ‘02 Making Changes: Co-Intelligent Activism, Webs of Power, Urban
   Food, How to Change, Teaching for Change, Global Transform’n, 
   City Repair, Escaping Job Trap, Argentine Recovery, Costa Rica Pc
#49 Dec. ‘02 Where is Permaculture? Land-Rent Reform, 10 N. Amer. Sites, Cuba Ag, 
   Rainbow Vall. NZ, Cacti/Succulents, Animal Self-Meds, Challenge2Pc
#50 May ‘03 Ecosystems: Holmgren on Pc Mvmt, Hazelip & Syng. Ag, Chestnuts/
   Pigeons, Oak Savannas, Root Crop Polycultures, Alders, Fungal Ecosys.
   Humans & Wilderness, Indoor Ecosystems, Humid Tropics
#51 Jan ‘04 Trad’l. Knowledge & Regeneration: Cataclysm & Collective 
   Memory, Genome Wisdom, Waru Waru, Biosculpture, 
   Inuit Medicine, Fermented Stimulants
#52 May ‘04 Aquaculture: EcoAquac, Fish4Health, Dowsing, Pond Design, 
   Greywater Biotreatment, N. Amer. Polyculture, Manage for 
   Native Spp, Integrated Village Fisheries, Vietnam

Visit our website for the contents of more recent issues and complete ordering 
information, along with a sample issue to download in pdf format.

Back Issues of Permaculture Design

Permaculture Design Course
Colorado
 Dates: July 1-12
 Location: Sunrise Ranch
  Loveland, CO
   Description: This program will give you 
the skills to:›Plan and implement  a permac-
ulture system for yourself›Assist in design-
ing systems for others›Incorporate relevant 
permaculture ideals and methods into existing 
systems (residential, business, and urban 
environments)›Assess systems for sustainabil-
ity› Develop personal interests in permaculture 
products and outcomes›Arouse community 
interest in activities that center on true growth 
and development› Develop gardens that ad-
dress the need for providing nutrition, health, 

and wellness in our society

This program would be beneficial for: ›Com-
munity designers, developers, builders, 
landscape architects, and engineers› Educators 
interested in working with children, young 
adults and students of permaculture›Students 
new to the concept of permaculture who are 
seeking to gain a comprehensive understand-
ing› People who desire to live their lives in a 
way that has a direct positive effect on their
environment, watershed, and surrounding spe-
cies› “Gap year” students who are looking for 
something creative and productive to do with 
their summer

Course Content: Water conservation and re-
use, residential permaculture design, regenera-

tive design studies, full loop waste systems, 
food forest design and implementation, 
community-scale fruit and vegetable produc-
tion, greenhouse operations, natural building, 
home/community-scale composting, fractal 
patterning application, water harvesting, pas-
ture management, rotational grazing strategies 
and implementation, food preservation and  
storage, social permaculture and much more!
 Instructors:  Patrick Padden, Avery Ellis,  
    Tara Rea   
 Cost:  $1,050 before May 31st,  
  $1,150 After.
 Contact:  Patrick Padden
  970-999-4306  
   ppadden@emnet.org    
  www.sunriseranch.org/pdc



WATER EXTREMES: DROUGHT & FLOOD • MAY 2016       61 

Permaculture Design Course
Central Colorado
 Dates: June 18-July 2
 Location: Westcliffe, CO
   Description: This is the first residential per-
maculture course offered in the Pikes Peak Re-
gion, and our sixth design certification course!  
We have top-notch instructors, including Peter 
Bane, Marco Chung-Shu Lam, and Sandy 
Cruz.   With exceptional guest instructors, this 
course offers a wonderful mix of classes.  You 
will experience engaging site visits, hands-on 
projects, and each student participates in a 
meaningful design from visioning through to 
the final design presentation.  From ethics and 
principles to natural systems, soil and herbs 
to forestry, food systems to natural building, 
home systems to the urban zone, this course 
will cover a broad spectrum of subjects, 
including invisible structures of our human 
culture.
  A residential course allows immersion into 
the deep end of permaculture.  Living on site, 
with the instructors, allows for outside class 
conversations and connections.  We invite 
you to join us for this fabulous course.  Get 
inspired, get certified!
 Instructors: Peter Bane, 
  Marco Chung-Shu Lam
 Cost:  $1,400.00 before 5/15. After  
  5/15, $1,500.00
    Tuition includes camping, 
    delicious healthy food, and all  
    course materials.
 Contact:  Becky Elder   
  Pikes Peak Permaculture     
  719-685-0290  
  rselder@comcast.net

Permaculture & Biodynamics
Perma-dynamics
Colorado
 Dates: July 31-August 13
 Location: Telluride and North Fork 
  Valley, CO
   Description: Southwest Institute for Resil-
ience (SWIRL) brings together Permaculture, 
Biodynamics and Holistic Management.  In 
addition to topics covered in a 72 hour per-
maculture design course, students will learn 
the basics of biodynamic farming, and holistic 
management. Each day will integrate the 
planetary influences into daily lessons on three 
different working permaculture sites.   Week 
one will be split between the beautiful Peace 
and Plenty Biodynamic farm and the  permac-
ulture homestead at The Oasis.  Week two will 
be spent at the base of Mount Hayden on Hast-
ings Mesa outside of Telluride, Colorado on 
Tomten Farm.   Students should be prepared 
for hands on work applying permaculture prin-
ciples and biodynamic techniques, as well as 
community style living and working environ-
ments, weaving together not only lessons and 
work, but living and connecting as humans 
with unified vision.   Stick around for a week 
after to experience the Telluride Mushroom 
Festival.  
 Instructors:  Kris Holstrom, Pat 
    Frazier, Shannon “Wind”  
    Clearwater
 Cost:  $1,300 Save $100 by 6/15. 
 Contact:  Kris Holstrom 
  970-708-0289
  swpermaculture@gmail.com

Permaculture Design Course
Montana
 Dates: July 15-27 Location:  Rathvinden Farm & Sanctuary, Bozeman, MT
   Description:  Broken Ground and Inside Edge Design are excited to offer a family-friendly 
residential Permaculture Design Course rooted in the teachings of Bill Mollison, David Hol-
mgren, and Rosemary Morrow. Students will receive the 72-hour core permaculture curriculum, 
and will come away with skills to be practitioners in the areas of Edible Forest Gardening, 
Social Systems Design, Regenerative Agriculture, Community Development, Rural or Urban 
Homestead/Farm-scale Enterprise Planning, and Digital Mapping and Design Methods. On-site 
childcare is provided. 
 Instructors: Penny Livingston-Stark, Kareen Erbe, Jessica Peterson, Caroline Wallace and  
  local teachers
 Cost:  $1,550. Couples discount available. Fee includes camping on-site and three local  
  organic meals per day. A $350 deposit is required for registration. 
 Contact:   Kareen Erbe, 406-600-7881, info@brokengroundpermaculture.com, 
  http://www.brokengroundpermaculture.com/montana-pdc.html

Design Studio
Midwest
 Dates: May 13-15   
         Location: Racine, WI
   Description: If you have taken a Permac-
ulture Design Course, you should have been 
introduced to the design process, but even if 
your first design was a success, there’s a good 
chance you would benefit from a refresher and 
new insights. Learn a living design process 
within a focused group with instructor support 
throughout. There will be a presentation and 
discussion, but no class, on May 13.
 Instructors:  Peter Bane, Rhonda Baird
  Cost: $495
 Contact: Peter Bane
  pcactivist@mindspring.com.

Workshops and Courses
Rutledge, Missouri
 Contact: dancingrabbit@ic.org
  www.dancingrabbit.org

Midwest Sustainable Communities Conf.
 Dates:  July 2-4

Join us for a weekend of community building, 
sustainability learning and climate change 
activism. The weekend will feature talks, 
workshops, networking opportunities and 
hundreds of small moments of connection and 
inspiration. 

Ecovillage Experience
 Dates: July 9-14
Spend five days gathering ideas, concepts, 
and skills for living lightly wherever you live. 
The course includes hands-on interactive op-
portunities with natural building, low-carbon 
gardens and kitchens, alternative energy 
systems, organic resource recycling, as well 
as permaculture design, alternative economic 
systems, skills for human connection and 
cooperation, and creative fun.

Permaculture Design Course
 Dates: September 17-25

We are teaming up with Midwest Permacul-
ture to offer our second Permaculture Design 
Course (PDC) right here at Dancing Rabbit!  
The course will cover the full PDC curricu-
lum, with creative and practical techniques for 
designing abundant food, water, energy and 
housing systems, with more in-depth info on 
what it takes to create authentic and long-
lasting community.
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May 14-15. Racine, WI. Permaculture 
Design Studio. Peter Bane, 812-335-0383, 
pcactivist@mindspring.com.  
June 4-5. Basalt, CO. Two-day Greenhouse 
and Forest Garden workshop. CRMPI, 
Jerome@crmpi.org, or go to http://crmpi.org/
learn/courses/workshops-2/ .
June 5-19. Paoli, IN. Permaculture Design 
Course. Andy Mahler, andy@lazyblackbear.
org.
June 5-July 16. Aprovecho, OR. Permac-
ulture Design Course with a Sustainable 
Skills Immersion. Abel Kloster, 541-
556-1426, abelkloster@gmail.com, www.
aprovecho.net.    
June 8-September 2. Black Mountain, NC. 
Year-long Permaculture Design Course. 

Calendar

Permaculture Design Course
New England
 Dates: June 18-28
         Location: Williamsburg, MA
   Description: Sowing Solutions Course at 
Snow Farm New England Craft Program.
Permaculture Design Certification Course with 
Sowing Solutions : Join us for a guided eco-
logical design training; Visit numerous dem-
onstration sites; Learn community resilience 
skills; Meet our staff of leading permaculture 
designers & educators from the northeast; 
 Instructors: Kay Cafasso, Keith Zaltzberg,  
  Ryan Harb, Walker Korby,  
  Llani Davidson & guests
     Cost: $1,350-$1,500 sliding scale  
  tuition includes organic meals
 Contact: www.PermacultureSeries.org

 Don’t forget!
We’re moving!
Effective May 15: 

Permaculture Design 
PO Box 3607

Tupelo, MS 38803

Permaculture Design Course
Southeast
 Dates: June 10-26
         Location: Earthaven Ecovillage, 
  Black Mountain, NC
   Description: This program builds ecologi-
cal literacy for those seeking to learn systems-
thinking and ethics-based approaches to 
observing, integrating, and creating thriving, 
environments for people, place and planet. 
Students will learn strategies for creating 
landscape and habitat design that enhance the 
long-term resilience, gain skills in earth-based 
traditions and common-sense approaches that 
address real-world challenges.  
  Contact: NikiAnne Feinberg
                nikianne@thepermacultureschool.org
  thepermacultureschool.org

Year-long Permaculture Course
Southeast
 Dates: June 8-September 2
         Location: Earthaven Ecovillage, 
  Black Mountain, NC
   Description: Engage in a year-long ecologi-
cal learning journey designed for people who 
want to build skills, knowledge, and experi-
ence to successfully embark on their perma-
culture projects and careers while addressing 
climate issues in a practical way. Those on the 
path toward becoming permaculture practitio-
ners, educators, activists, and advocates are 
especially encouraged to apply. 
  Contact: NikiAnne Feinberg
                nikianne@thepermacultureschool.org
  thepermacultureschool.org

Design & Advanced Courses
Fountain City, Wisconsin
 Contact: info@kinstonecircle.com
   www.kinstonecircle.com 
   608-687-3332
 Instructor:  Wayne Weiseman

Plants in Permaculture
 Dates: June 22-26 OR July 20-24
Description: This in-depth course is about all 
things “plant.” You will learn to identify trees 
and plants, understand their significance in the 
landscape, and delineate how to use plants for 
food, medicine, and utility. The curriculum 
includes plant guilds, food forests, biology, 
botany, effects of weather on vegetation, inter-
actions with animals.   Cost:  $500 

Permaculture Design Course
 Dates:  August 13-22
  Description: This course provides a compre-
hensive introduction to permaculture princi-
ples, applications and design practices. Special 
attention is given to climatic zones represented 
by course participants.
 Cost:  $1,295; before 7/2: $1,165

Advanced Permaculture Design
 Dates:  October 3-9
  Description: So, you have your PDC, now 
what? This program teaches the use of eco-
logical landscape design language and tech-
nique using the Permaculture design process 
to create an ecologically balanced residence 
and abundant lifestyle. Forest gardening, 
landscape design techniques, and other topics 
covered in this course will insure a life-chang-
ing experience and provide enhanced skills for 
ecological design. Basic drafting and technical 
drawing are included. PDC certificate req.
 Cost:  $995

Permaculture Teacher Training 
 Dates:  October 11-16
  Description: If you want to develop and 
practice a curriculum of your own to teach 
Permaculture to others, this course focuses on 
just that. This is an immersion course based on 
practice and independent work with guidance 
and input from other students and the instruc-
tor. PDC certificate required.
 Cost:  $995; early bird, $895

Permaculture Design Course 
Midwest
 Dates: June 5-19   
         Location: Paoli, IN
   Description: Gain practical skills, gather 
truly helpful insights, and create actionable 
plans in this university-based permaculture 
design course. Lead by an experienced and 
ever-evolving teaching team you will ground 
your understanding in permaculture design 
and balance it with play in a beautiful 200 
acre forested farm. The course moves beyond 
the standard curriculum and prepares you for 
practical next steps in your own learning and 
practice. 
 Instructors: Rhonda Baird, Peter Bane,  
  Keith Johnson and guests
 Contact: Andy Mahler, 
  andy@lazyblackbear.org

NikiAnne Feinberg. nikianne@thepermacul-
tureschool.org, thepermacultureschool.org.
June 10-26. Black Mountain, NC. Permac-
ulture Design Course.  nikianne@thepermac-
ultureschool.org, thepermacultureschool.org.
June 18. Charles Town, WV. Mid-Atlantic 
Permaculture Convergence.  https://www.
facebook.com/events/958157787605257/.
June 18-28. Western MA. Sowing Solutions 
Permaculture Design Certification Course 
and Training. www.PermacultureSeries.org.
June18-July 2. Westcliffe, CO. Permac-
ulture Design Course. Becky Elder, Pikes 
Peak Permaculture, 719-685-0290, rselder@
comcast.net.
June 20-24. Occidental, CA. Garden 
Teacher Training. OAEC. oaec@oaec.org  |  
www.oaec.org.
June 22-26. Fountain City, WI. Plants in 
Permaculture. Kinstone. 608-687-3332.  
info@kinstonecircle.com.
June 27-July 1. Living Learnscape Design 
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Hello,
 I’m in the process of reading the 
Spring 2016 issue. Chock full of good 
info.  I noticed you’ve gotten complaints 
about the condition of delivered maga-
zines, so I wanted to let you know about 
my experience.  When this issue ap-
peared in my mailbox, it had been folded 
lengthways with enough pressure to put 
a crease down the middle of each page 
(not required to fit my large mailbox, 
so I don’t think it was our mail carrier 
who did it).  The front cover was torn in 
several places, including a hole torn in the 
center.  A bit of clear tape, and everything 
came together again.  Other than that, 
the pages were fine, and the back cover 
received no damage.
 Keep up the good work on the con-
tent! Looking forward to the day when it 
becomes a monthly or even a bi-weekly. 
I know it’s a lot of work, but premise a 
dreamers, right!

Thom Illingworth
Greensboro, NC

LETTERBOX

Hello, 
 We just received the spring issue, and 
it is barely readable due to the entire pub-
lication having been ripped through the 
center and half-way up. The non-ripped, 
upper half has a curved crease suggesting 
that the magazine had been caught up in 
some kind of machine.
 It came in a clear plastic bag with a 
“WE CARE” label and apology from the 
postal service, so I assume it was their 
sorting machine that did the damage.  Be-
cause we live in Southern Illinois, it must 
have occurred between Rantoul and here.
 I would like to receive a replacement 
copy if possible, and am willing to pay 
for it, as this issue covers a topic dear to 
us. Thank you much,
 Calvin Maginel, Tamms, IL

Hello,  
 Thank you so much for a magazine 
that inspires me and helps me feel con-
nected. I notice a new life being breathed 
into it.

Ona Blue
Lopez Island, WA

Workshop. Occidental, CA. OAEC@oaec.
org. www.oaec.org.
July 11-15. Occidental, CA. School Garden 
Teacher Training. OAEC@oaec.org. www.
oaec.org.
July 11-24. Basalt, CO. Permaculture Acad-
emy. Jerome@crmpi.org, http://crmpi.org.
July 15-27. Bozeman, MT. Permaculture 
Design Course. Kareen Erbe, 406-600-7881, 
info@brokengroundpermaculture.com, http://
www.brokengroundpermaculture.com/mon-
tana-pdc.html.
July 16-30. Orcas Island, WA. Permacul-
ture Design Course. info@permaculturepor-
tal.com, http://permacultureportal.com.
July 20-24. Fountain City, WI. Plants in 
Permaculture. Kinstone. 608-687-3332.  
info@kinstonecircle.com.
July 24-August 6. Ashland, OR. Perma-
culture Design Course plus Seed Saving 
Workshop. Chuck Burr and Others, SOPI, 
541 201-2688, courses@sopermaculture.org, 
www.sopermaculture.org.
July 31-August 13. Telluride, CO. Permac-
ulture and Biodynamics Design Course.  
Kris Holstrom, 970-708-0289, swpermacul-
ture@gmail.com.
August 5-7. Fountain City, WI. Wisconsin 
Permaculture Convergence. 608-220-8226
www.wisconsinpermacultureconvergence.com

Hi Calvin,
 Thanks for letting us know. We are 
looking into packaging options with the 
printer, to prevent this in the future. A re-
placement copy is on its way to you today 
(no charge).
 John Wages, Publisher

[In between printings (i.e., for new 
subscription orders), we mail issues 
with two adhesive tabs to hold the pages 
together. The printer says this does not 
help very much and that envelopes or 
plastic sleeves are the only sure way to 
prevent mangling of mailed issues. We are 
reluctant to incur the additional cost and 
waste of envelopes or sleeves. However, if 
damaged copies are a recurring problem 
for you, please send us an e-mail, and we 
will make arrangements to mail your cop-
ies in an envelope.]

August 8-19. Basalt, CO. Permaculture 
Design Course. Jerome@crmpi.org, www.
crmpi.org.
August 12-21. IRELAND. Permaculture 
Design Course. Philippa Robinson, philip-
pa@cultivate.ie, 00 353 (0)505 56060, www.
cultivate.ie.
August 13-22. Fountain City, WI. Perma-
culture Design Course.  Kinstone. 608-687-
3332.  info@kinstonecircle.com.
August 21-27. Orcas Island, WA. Advanced 
Design Course. info@permacultureportal.
com, http://permacultureportal.com.
August 26-28. Garberville, CA. Manage-
ment-Intensive Grazing Course. Heartwood 
Institute. 707-923-5009; lauren@Heartwood-
Institute.org, www.HeartwoodInstitute.org.
August 31-September 12. Garberville, 
CA. Permaculture Design Course. 707-
923-5009; lauren@HeartwoodInstitute.org,  
HeartwoodInstitute.org.
September 14-18. Hopland, CA. North 
American Permaculture Convergence II. 
northamericanpermaculture.org.
September 28-October 2. Ventucopa, CA. 
Social Permaculture Intensive. permacul-
ture@quailsprings.org.
October 3-9.  Fountain City, WI. Advanced 
Permaculture Design. Kinstone. 608-687-
3332.  info@kinstonecircle.com.

October 11-16. Fountain City, WI. Perma-
culture Teacher Training. 608-687-3332.  
info@kinstonecircle.com.
October 29-November 12. Ventucopa, CA. 
Permaculture Design Course. permacul-
ture@quailsprings.org.
November. MI. Permaculture Teacher 
Training. Peter Bane, 812-335-0383, pcactiv-
ist@mindspring.com.

There is a Facebook page for Emilia 
Hazelip and Synergistic Agriculture 
created after working with some Italian 
students!

We are publishing a book about syn-
ergistic agriculture from the Emilia 
manuscript a draft in French. To il-
lustrate this project we are looking for 
gardeners and gardens in synergy in 
Francophone regions.
If you know of anyone, please contact 
me at: kali5@skynet.be.

Kali De Keyser
Las Encantadas

Networking
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Subscription
 I want to subscribe to The Permaculture Activist and work to develop 
an ecologically sustainable land use and culture. I will contribute as follows:
USA       1yr/ 4 iss/ $25, ($23 renewal)         3 yrs/ 12 iss/ $63           Gift sub with yours - $20
Canada   1 yr/ 4 iss/ $31       3 yrs/ 12 iss/ $83 Gift sub with yours - $26
Overseas airmail    1 yr/ 4 iss/ $45        3 yrs/ 12 iss/ $125    Mexico          1 yr/ 4 iss/ $39
Activist Lifetime Subscription         $450 USA          $600 Canada             $850 Overseas

Agroforestry News:      1 yr/ 4 iss/ $31 USA/$34 Canada 2 yrs/ 8 iss/ $59/ $65
  
    Send this form with your check or money order payable in US dollars to:

________________________________________________________________________
NAME       PHONE OR EMAIL

___________________________________________________________________________
ADDRESS

___________________________________________________________________________
CITY    STATE/PROVINCE POSTAL CODE COUNTRY

Free Classified Ad for subscribers. A 
bonus to subscribers: one free 20-word clas-
sified ad (or $10.00 off any ad). Send your ad 
with subscription payment or use bonus later. 
Add 50¢/word over 20 words. All diction-
ary words count. Phone number is one word. 
Email and web addresses count one word per 
punctuation. Zipcode is free. Use this form 
to send in a classified ad even if you are not a 
subscriber. Write your ad here:

——————————————————
***ENTER GIFT SUBSCRIPTION HERE***

 ——————————————————
——————————————————
——————————————————
——————————————————
——————————————————
——————————————————
————————————————— www.permacultureactivist.net

Issue #100

Subscribe to — 
AGROFORESTRY NEWS

 High-quality information on temperate climate tree crops 
and forest gardening, 40 pages qtly. Vol. 24 No. 2 (#94) features:
plant profiles of marsh woundwort (Stachys palustris), Himalayan sea 
buckthorn (Hippophae salicifolia), and Australian tea tree (Leptospermum 
scoparium), plus agroforestry with aspen, book reviews, and more.
$31/yr, $59/2 yrs. Use form below. All back issues available, $8 each postpaid.    

10% discount on 5+. Shipped by air post to USA. Canada rates below.  

Quick-Start 
Booklet Series
$7 each postage paid, $25 for all 4.

• Water in the Home Landscape
• Building Living Soil
• Beekeeping Simplified
• Wild Fermentation
Compiled by the PcDesign and chock-full of 

information from the best minds in Pc.

 Permaculture Design
PO Box 3607  Tupelo, MS 38803

USA

Permaculture Design

Permaculture Design, PO Box 3607, Tupelo, MS 38803 USA

www.permaculturedesignmagazine.com

Classifieds
Classified Ad Rates: 50¢/word, $10.00 mini-
mum, advance payment required. Send ad 
copy and payment to:
 Permaculture Design 
 PO Box 3607
 Tupelo, MS  38803
 ads@permaculturedesignmagazine.com
One free 20-word ad with subscription.

Opportunities

LOOKING FOR YOUNG COUPLE/S 
or singles to share 154 acre PCfarm in the 
Ozarks. No buy-in. Let’s talk! ozarkpcfarm@
gmail.com

ENTER TO WIN THE BUILDING and 
property known as Tickletown—the center of 
a local living, sustainable economic com-

munity in Great Valley, NY. Just $40 and a 
200-word essay. Go to WinTickletown.com 
for more details and to enter.

FOR SALE BY OWNER: Unique Permac-
ulture Homestead near Bloomington, Indiana. 
Complete details at Craigslist: 
bloomington.craigslist.org/reo/5510546459.
html. Showings by appointment. pcactivist@
mindspring.com.

Organize a Local Guild
Group Subscriptions:

10 copies to one address—1 yr $99 (US)
add $11 per copy for extras; 20th, 30th copies free.

Permaculture Design Magazine
PO Box 3607

Tupelo, MS  38803 

www.permaculturedesignmagazine.com

Be sure your Event 
is covered. Join the 

Calendar and Events 
Reminders List.
Send notice to:

events@
permaculturedesignmagazine.com

/$38



"Compaction-busting,
awesome tools."
      —Eric Toensmeier (Paradise Lot)

"This is a perfect tool."
      —Joel Salatin (Everything I Want to Do is Illegal)

"I love my Meadow Creature broadfork! 
It’s tough, rugged, well designed, well 
built and should last a lifetime or two."
      —Dave Jacke (Edible Forest Gardens)

©2016 Meadow Creature, LLC

MeadowCreature.Com®

Or Give Us a Call 360-329-2250

• Built for breaking hard ground
• Tills deeper than any other broadfork
• Guaranteed Forever

MEADOW CREATURE® MAKES
THE BEST BROADFORK

FOR PERMACULTURE
- -

MEADOW
CREATURE®
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PERMACULTURE
CONVERGENCE

The 2nd North American

Register/Volunteer/Sponsor: NorthAmericanPermaculture.org

SEPTEMBER 14-18, 2016

AT THE SOLAR LIVING INSTITUTE, HOPLAND, CALIFORNIA

NAPC is teaming up with the Building Resilient Communities Convergence (BRCC) 
(aka, the 11th Northern California Permaculture Convergence). NAPC II partners 

also include Transition US, Gaia University, PINA (Permaculture Institute of North 
America), Permaculture Design magazine and many other permaculture

 organizations. Building on the efforts of NAPC I (2014) and the International 
Permaculture Convergence held in the UK (2015).

WORKSHOPS • WORKING GROUPS • SPEAKERS 
PANELS • SKILLSHARES • PC EXPOSITION • LIVE MUSIC

LOCAL FOOD • SYMBIOSIS • SYNTHESIS
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