
Permaculture
Activist

Water Wise

permacultureactivist.net
Winter
2010-11
No. 78
US$6.00
Cdn$7.50



EarthEn 
hand 
natural  
Building

Offering month, week, and weekend  
length International workshops in  

earthen construction. To learn more  
visit us at www.earthenhand.com 

Sculpt a BEttEr tomorrow.

Passive/active solar, 2700sf custom-built home, plus cottage, cabin, geodesic 
dome, other outbuildings. Main house is a timber-frame structure with 3 BR, 2 BA 

and studio apartment. Large, south-facing windows, stained-glass and artistic 
architectural features throughout. PV system, radiant floor heat, on-demand 

water heaters, wood heat. Decking, organic garden terraces, mature landscaping, 
prolific berry patches. Extra acreage available. $495,000. 828/297-2884. See 

more at: http://www.sundancemountainlands.com/977-green-property-blue-ridge/

Custom Solar Green Home
5 Acres with Outbuildings
Sugar Grove, NC (nr. Boone)



WATER WISE  •  NOVEMBER 2010      1

Contents
EDITOR’S EDGE 2

Thinking Like a River 3
 Michael Blazewicz
Watershed Relationships 10
 Brock Dolman
Berms and Basins Gain the Colorado Rain 16
 Jason Gerhardt
From Wastewater to Gardens 18
 Mark Nelson and Florence Cattin
Old Practices, New Thinking: Water Tools & Views for Drylands: 22
 1. Cisterns of Saudi Arabia
 2. Watergy: Where Water and Energy Meet 24
 Brad Lancaster
Mexican Water Design Endures 450 Years 26
 Scott Horton
Edible Boardrooms and Allotments in the Sky 28
 Dave Richards
Water Conservation in the Home 33
 Jerry Yudelson
The Causeway Approach to Poorly Drained Lands 37
 Chris Dixon

DEPARTMENTS
Movement Musings 41
Reviews 48
Permaculture Events 58
Back Issues 60
Calendar 62

Classifieds	 64
Letters 63
Subscription 64
Book Catalog Center Insert

Permaculture Activist welcomes your articles, news items, photos, and other materials of 
interest. Please contact the Editor in advance of your submissions (editor@permacultu-
reactivist.net) to request writers guidelines and present your ideas.

Permaculture is a holistic system of DESIGN, based on direct observation of nature, learning from 
traditional knowledge, and the findings of modern science. Embodying a philosophy of positive 
action and grassroots education, Permaculture aims to restructure society by returning control of 
resources for living: food, water, shelter, and the means of livelihood, to ordinary people in their 
communities, as the only antidote to centralized power. For 30 years Pc has combined top-down 
thinking with bottom-up action to make a world of difference in over 100 countries. 
We are everywhere.

Upcoming Issues, Themes & Deadlines

#79 The Urban Frontier     December 1
#80 Designing for Disaster     March 1
#81 Hidden Connections in the Garden  June 1

The Permaculture Activist
November 2010 Issue #78

The Permaculture Activist © (ISSN 0897-7348) 
is published quarterly. Copyright 2010 by The 
Permaculture Activist, a sole proprietor business op-
erated by Peter Bane. Material contained herein may 
be copyright by individual authors, artists, or other 
publishers as indicated.

Permaculture Activist is an independent journal serv-
ing the permaculture movement in North America. 
We aim to provide information useful to people 
actively working to establish permaculture systems 
“on the ground.”

For subscriptions, advertisements, editorial submis-
sions, and all correspondence write:
Post	Office	Box	5516,	Bloomington,	IN	47407	
USA. Please see page 64 for complete subscription 
information.

The publisher assumes no responsibility for unsolic-
ited materials. Please send typescript, photographs, 
or digital content on CD or via email to our address 
below. Materials not accompanied by a stamped, 
self-addressed envelope will not be returned. Copy 
and artwork should be submitted at least two months 
prior to publication date.

An ad rate card is available upon request from:
The Permaculture Activist
Post Office Box 5516
Bloomington, IN 47407 USA
1+812-335-0383 or see our website.
ads@permacultureactivist.net

Publisher
Peter Bane
publisher@permacultureactivist.net

Editor
Scott Horton
editor@permacultureactivist.net

Guest Editor Editorial Guild
John Wages Rhonda Baird
 Keith Johnson

Photo credits to article authors
unless otherwise noted. Front and back cover 

images by Keith Johnson.  
Tree Tax
For each issue mailed to subscribers, 25¢ is placed in 
a Tree Tax Fund maintained by The Permaculture Ac-
tivist. From time to time these funds are distributed 
to individuals or groups working in reforestation and 
forest preservation. Recipients are selected based on 
need and demonstrated effectiveness in their work. 
To apply for funds, contact the Publisher and include 
a short description of your project and proposed use 
of funds. We have approximately $1000 available 
per year.

Please send subscriptions, letters, 
and material for publication to:
The Permaculture Activist

Post Office Box 5516
Bloomington IN 47407 USA
editor@permacultureactivist.net

www.permacultureactivist.net



2     PERMACULTURE ACTIVIST  •  #78

Editor’s Edge
Water Connects and Challenges All of Us
Guest Editor, John Wages

Last week, I returned home from northern 
California, somewhat exhausted, trying to catch up on 
my teaching duties, and working on the Activist. read-

ing Gene Logsdon’s Holy Shit and trying to figure out what was 
worth writing in a review, I was sitting outside at the edge of a 
very weedy garden, untended this summer except for a cover crop 
of sorghum sudangrass, when three dragonflies settled on me. 
two stayed only a few seconds, but one landed on my hand, close 
enough that I could see that he had a small bee in his mouth. I sat 
still and watched as the bee slowly disappeared down the hatch. 
My grandmother called dragonflies “snake doctors,” although I 
don’t know why. This one was a white-tail dragonfly (Plathemis 
lydia), with the powder-white abdomen of a male. he stayed 
there for several minutes, moving his huge compound eyes this 
way and that, and tilting his head up from time to time. Dragonfly 
and bee were close enough that I could hear crunching. Finally, 
the last lingering bee leg was swallowed, the front legs came 
down, and the insect flew away—only to return to my own leg in 
a few seconds, depositing a small chunk of dragonfly frass, as a 
nitrogen-rich parting gift to my garden—holy shit, indeed.
 the wonders of daily life, as well as life itself, depend on wa-
ter. My dragonfly friend, for example, spent his early childhood 
in a pond as a nymph. Looking nothing like the winged adult, the 
nymph is just as ferocious. Insect versions of amphibians, many 
insects like dragonflies, damselflies, mayflies, and stoneflies live 
part of their life cycles in freshwater. on the other hand, few 
insects live in salt water. Like us, they depend on the tiny amount 
of freshwater that has been purified by the water cycle.
 over 97% of earth’s water is saltwater in the oceans and salt 
lakes. only 2.75% of total water is freshwater, and over three-
quarters of that is locked in glaciers and the polar ice caps. thus, 
less than 1% of the planet’s water is relatively available for use. 
    recently, the BBC carried a story about ascension Island in 
the south atlantic, which made the rounds of permaculture dis-
cussion lists. once a fairly barren, remote, rocky outcrop of the 
mid-atlantic ridge, ascension was visited by Charles darwin in 
1836. although the full story has yet to be told, the bleakness of 
ascension inspired him to an experiment in terraforming, or what 
we might call permaforming. over 200 species of plants were 
collected from around the world. kew Gardens in London and 
Cape Botanic Gardens in south africa, as well as sources in ar-
gentina, contributed diverse species to the effort. Planted on the 
slopes of Green mountain, the highest point on the island, vegeta-
tion gradually grew into a self-sustaining cloud forest. at the 
summit, a dewpond (also known as a cloud pond or mist pond) 
was constructed, and bamboo seedlings were planted around it. 
Collecting rainfall and probably some condensate from surround-
ing vegetation, the dewpond still exists and is a popular tourist 
destination for intrepid souls who venture to ascension.
 Permaculture is a philosophy and a toolkit for the design of 

stable, natural systems that support human life. water has always 
been central to the permaculture design process, and making sure 
a site has reliable water is one of the first tasks of the designer.
 so far, permaculture has been applied mainly on the backyard 
scale. some amazing examples of resilient, productive systems 
have been developed. many of these are described in this issue of 
the Activist. Jason Gerhardt, Brock dolman, and Brad Lancaster 
discuss water catchment in semi-arid Colorado, seasonally dry 
northern California, and hyper-arid saudi arabia. even though 
permaculture philosophy has percolated into mainstream, organic 

thinking about food and shelter, examples of successful, com-
mercial-scale permaculture farms remain rare. with its emphasis 
on small-scale solutions and working outward from a controlled 
front, permaculture itself ensured that this would be its beginning. 
 In “Thinking like a River,” Michael Blazewicz challenges us 
to begin thinking bigger. what can permaculture contribute to 
watershed restoration? how can productive, sustainable agricul-
tural systems and human settlements be integrated with creeks 
and rivers that retain their natural meanders, native species, and 
wilderness? Can permaculture pilot systems in backyards and 
small farms be scaled up to the watershed or bioregion? Could a 
state develop a plan to green itself? what about a whole country? 
In his book Thriving Beyond Sustainability, reviewed in this is-
sue, andrés edwards gives us some examples of national sustain-
ability initiatives—to whet our appetite. In his book Meat, (See 
pg. 55), simon Fairlie envisions permaculture for all of Britain. 
 when unimaginable sums are spent on the destruction of 
war, when no real national energy policy exists to address 
Peak oil, when attempts to secure usda funding for the Land 
Institute’s efforts to breed commercially viable perennial grains 
fail, and when every step forward in the white house organic 
Garden is answered by more concessions to agribusiness, a bet-
ter world sometimes seems like an impossible dream. Carbon di-
oxide levels not only don’t go down—they rise faster than ever! 
when we are in danger of succumbing to burnout, we should 
look for better points to intervene in the system, and meanwhile 
take comfort from the fact that ascension Island is still green, 
175 years after Darwin’s first visit.    ∆

Can permaculture pilot 
systems in backyards and 
small farms be scaled up to 
the watershed or bioregion?
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that is largely responsible for excessive erosion and flooding, 
loss of habitat, and increased sediment and nutrient loading to 
surface waters (causing eutrophication, or algal blooms with a 
resulting depletion of oxygen). Rather than fighting nature with 
dwindling tax revenues, the state has shifted its focus to reducing 
infrastructure near streams. the goal is to develop a sustainable 
relationship between humans and rivers over time, minimiz-
ing the costs associated with floods (~$14 million annually in 
Vermont) and maximizing the benefits of clean water and healthy 
ecosystems (VTANR, 2008). In the rest of this article, I’ll explain 
why river-corridor planning is an important emerging practice, as 
well as clarify some common river myths and highlight a few key 
pathways for successful action. 

Myth #1—River health=water in the channel

 In a simplified model, watersheds are described as hav-
ing three parts, the headwaters or source zone, mid- or transfer 
zone, and the lower or depositional zone (see Figure 1 based on 
schumm, 1977). these zones provide an idealized pattern to 
understand key watershed processes such as sediment transport, 
hydrology, channel morphology, and ecology. while individual 

a watershed Is an area oF Land that draIns 
water to a common channel. as units of study and design, 
watersheds have garnered much attention because they 

are 1) finite– their boundaries are dictated by gravity and topogra-
phy and thus not subject to debate, 2) scalable– the term water-
shed can be used to describe large or small areas of land that can 
be nested within each other, and 3) measurable– we can obtain 
information about diffuse landscape patterns by taking measure-
ments of water flowing out of a watershed (Benoit, 2009). 
 The field of watershed restoration has come a long way and 
continues to evolve as researchers and practitioners unwind and 
pull together the many strands of knowledge related to these 
complex systems. Personally, I have enjoyed the challenge of 
addressing specific watershed issues such as habitat loss, water-
quality degradation, and river instability. to address these issues 
requires focusing on technical details such as sediment types, 
channel dimensions, and water chemistry. Concurrently, the 
complexity and interconnectedness of watersheds demands that 
we evaluate the systemic interactions of a watershed, while rec-
ognizing that upstream activities affect the downstream, and that 
numerous social and political interfaces need to be addressed. 
 as with many restoration activities, band-aid solutions domi-
nated for many years. the state of Vermont, as an example, has 
a continuously evolving, progressive watershed vision. In the 
1970s and 1980s, commercial gravel mining of streambed sedi-
ments was a well-established enterprise in the state. By the late 
1980s, the consequences of this mining had severely degraded 
many rivers, and eroding streambanks were regularly shored 
up with stone. The emerging science of fluvial geomorphology 
helped usher in heavy-handed manipulation of river channels 
in the early 2000s under the guise of natural-channel design. 

Rivers were manipulated into quasi-natural configurations, only 
to carve their own course years later, abandoning millions of 
dollars in improvements. today, with a broader systems per-
spective, Vermont’s river management Program is engaged in 
river-corridor planning in order to remediate the river instability 

Restoring the Landscape for Water

Thinking Like a River
Michael Blazewicz

Rather than fighting nature 
with dwindling tax revenues, 
the state has shifted its focus 
to reducing current and future 
near-stream investment in 
infrastructure.

Figure 1: Simplified model of longitudinal zones of a river and 
their generalized characteristics. Source: “Stream Corridor 
Restoration: Principles, Processes, and Practices,” 10/98, by 
the Federal Interagency Stream Restoration Working Group 
(FISRWG).
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sediments may be transported long distances. As fine materials 
have the highest concentration of nutrients and organic material, 
their absence or overabundance in a stream system can have great 
impacts on the aquatic biology in the immediate and downstream 
receiving water (VTANR, 2008). 

 along the bottom of a stream, the larger cobbles and grav-
els slide and tumble along during high-water events. In a stable 
stream, these larger particles are transported and sorted according 
to variations in stream power associated with the slope, depth, 
and width of the channel. disruptions in the transport of these 
larger particles either through increasing water's erosive energy 
(e.g., by channel straightening or berming) or decreasing erosive 
energy (e.g., by channel-constricting bridges, culverts, dams, or 
gravel extraction) can have a significant effect on the stability and 
habitat of a stream. In addition, these disruptions to normal-trans-
port processes may cause undesirable erosion and increased flood 
risk. understanding the presence or absence of sediments and 
their role in stabilizing or destabilizing channels is an important 
component of river rehabilitation.

Myth #3—River locations are fixed

 rivers move. despite what a river was like yesterday, when 
you were four, or when your grandfather bought his land…rivers 
change. accept it. anticipate it. 
 Given consistent inputs (average annual precipitation and 
sediment input), every river has a single most probable form to-
ward which it is constantly adjusting (Leopold, 1994). We know, 
however, that natural and anthropogenic impacts to a river chan-
nel or watershed may so drastically alter the equilibrium between 
sediment transport and water flow that a threshold may be ex-
ceeded, after which a series of morphological (i.e., shape and lo-
cation) responses are initiated, as the river works to reestablish a 
self-maintaining channel (Figures 2 and 3). These responses may 
be small-to-moderate changes affecting distinct reaches or they 
may be large-scale changes that transform channel and floodplain 
interactions for many miles (Montgomery and Buffington, 1997). 
 river-channel adjustments fall into four categories: degrada-

systems may deviate, many rivers follow this model closely: 
steep headwaters flow to a gradually widening, flatter valley 
eventually leading to a depositional zone at the mouth or estuary. 
understanding the components and connectivity of each of these 
watershed parts is critical for improving river health. 
 In addition to upstream and downstream connectivity, healthy 
streams maintain important connections perpendicular to the di-
rection of flow (extending beyond the stream bottom and banks). 
Clearly visible, but often hard to imagine except during high-
water events, are adjacent riparian zones and floodplains. These 
out-of-channel areas are critical for aquatic ecosystem health and 
channel stability. out of view is the hyporheic zone, a region of 
mixing shallow groundwater and surface water that extends down 
and out (sometimes for many hundreds of feet) into the sediments 
surrounding many stream channels. the hyporheic zone supports 
aquatic biota, fish spawning, and water chemistry. It is dramati-
cally diminished where streams are channelized and armored. 
when we talk about rivers, we must keep in mind that these ad-
ditional components are critical parts of the system. 

Myth #2—Rivers transport only water

 The science of fluvial geomorphology informs us about how 
water shapes the earth. water does so by moving everything from 
clay particles to boulders downhill, carving steep canyons and 
wide valleys. By picking up and dropping off sediments, a stream 
dissipates the water’s gravitational energy, and helps form habitat 
features such as riffles and pools. The belief that rivers carry only 
water leaves a huge portion of ecological health and channel 
stability out of the equation. 
 successful river-corridor planning and restoration depends on 
understanding the critical role of sediment transport in stream sta-
bility and habitat development. During high flows, large volumes 
of small sediments are easily transported to reaches of the stream 
where low velocities are found (typically the inside of a bend 
or on the floodplain). There they drop out of suspension and are 
deposited. Where floodplains don't exist or are inaccessible, or 
where bends have been removed through straightening, these fine 

Fig. 2. The Lane Scale depicts how a change in sediment load, 
sediment size, channel slope, and/or the amount of water dis-
charged may lead to river channel degradation or aggradation. 
Lane’s Diagram (1955) from Rosgen 1996.

Fig. 3. Streams will adjust their elevation and boundaries in 
accordance with local precipitation and channel sediments. Bed 
elevation and width will undergo slight changes from year to 
year. Extreme changes to a river channel or its watershed may 
cause an abrupt channel response (such as extreme incision or 
change in location) after which slight, year-to-year changes will 
again dominate. 
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 • Incision – Channel degradation (cutting of stream into the 
channel bed) (II)
 • Channel widening, aggradation (sediment build up in the 
bed), and planform migration (III-IV)
 • The formation of a stable channel with access to its flood-
plain at a lower elevation or new location. (V)

 It is important to note that such channel-evolution processes 
may take decades to play out. even landowners who have main-
tained forested riparian buffers may experience eroding banks, 
sedimentation, and migrating channels, as the river responds to 
stressors up or downstream (Figure 6). 
 It may be difficult for streams to attain stability where the 
placement of infrastructure prevents lateral movement of the 
stream. making matters worse, many of the country's rivers have 
been repeatedly armored and bermed to contain floodwaters 
in channels (elevated roadbeds have often had similar effects). 
These efforts have proven to be temporary fixes at best, and in 
some cases have led to disastrous property and habitat losses. 
analyzing watershed stressors and current channel-adjustment 
processes is invaluable for telling the story of what has happened 
and helping to predict what may happen to our stream systems. 

Myth #4—All rivers react similarly

 watershed-restoration goals and future-development plans are 
often in competition. effective management of these expectations 
must acknowledge that certain areas are more sensitive to altera-
tion. "stream sensitivity" refers to the likelihood that a stream 
will respond morphologically to a watershed level or reach level 

tion, aggradation, planform, and widening. degradation 
(sometimes referred to as incision) is the term used to 
describe the process whereby the stream bed lowers 
in elevation through erosion, or scour, of bed material. 
aggradation is a term used to describe the raising of 
the bed elevation through an accumulation of sedi-
ment in the channel. the planform refers to the channel 
configuration as seen from above (bird’s eye perspec-
tive). Planform change may be a reaction to channel 
straightening, or a channel response to other adjustment 
processes such as aggradation and widening. Channel 
widening occurs when high-energy flows are contained 
in a channel as a result of degradation or floodplain loss, 
or when sediments choke the stream channel, and the 
erosive energy is pushed outwards into the banks. 
 a common channel response to watershed stressors 
(from the smallest ditches to our larger rivers) is degra-
dation. once a stream begins to incise, it will typically 
erode its way through a predictable evolutionary process 
until it has created a new floodplain at a lower eleva-
tion in the landscape (sometimes leaving behind visible terraces). 
Common stages of channel evolution (as shown in Fig. 4 and 
illustrated in Fig. 5), include: 
 • A pre-disturbance channel location and elevation (I)

Fig. 4. Example channel evolution process. Terraces in (A) non-
incised and (B and C) incised streams. Terraces are abandoned 
floodplains, formed through the interplay of incising and flood-
plain widening. From Stream Corridor Restoration: Principles, 
Processes, and Practices. Interagency Stream Restoration Work-
ing Group (1998).

Fig. 5. Historic channel straightening of the West Branch Ompompanoosuc 
River, Vermont, leading to channel incision and abandonment of seasonal 
floodplain. The author surveying channel widening and planform adjust-
ment as development of a new floodplain ensues. 

A common channel re-
sponse…to watershed 
stressors is degradation.
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to watershed hydrology associated with land use and drainage. In 
Vermont, two-thirds of flood damage in the last 10 years occurred 
in areas that were outside of FEMA-designated 100-year flood-
plains. Designing our communities around specific elevations 
(and allowing loopholes for raising building elevations) fails to 
acknowledge the erodibility of soils, historic and potential future 
migration of river channels, and increasing alteration of both our 
landscapes and climates (increased precipitation and more intense 
short-duration storms being forecast for the northeast). 

Path to Success #1—Watersheds as systems

    as outlined in the preceding sections, rehabilitating our rivers 
requires an holistic perspective of watershed processes and the 
stressors that lead to instability in these systems. we also have 
to know the factors that promote stability. By considering these 
complex interactions whenever we undertake restoration, reha-
bilitation, or conservation projects, we can ensure success and a 
long-term benefit to the community. 

Fig. 6. Meander patterns in the Upper Otter Creek in Clarendon, 
Vermont. Channel location history delineated by author. 

Riparian Forest Rehabilitation
Michael Blazewicz

For many years, my transitional seasons have been times of great activity. while the northern states are in the grip of 
“mud” (early spring) and “stick” (late fall) seasons, stream-restoration practitioners work to plant millions of trees and shrubs 

along our nation’s waterways. We race leaf-out in spring or the first snows in autumn, working to get dormant plant materials into 
near-river soils. Despite our efforts, most of these plants have a difficult path ahead; the effects of flooding, ice, mice, deer, beaver, 
drought, and humans hinder the recovery of our riparian forests. 
    As many are aware, the quality and quantity of riparian areas greatly influence the ecological health, water quality, and flood 
intensity of streams. These transitional lands join our permaculture gardens as “the most diverse, dynamic, and complex habitats 
on the terrestrial portion of the landscape” (Naiman, 1997). 
    The presence and function of riparian floodplains have been historically undervalued, as evidenced by extensive clearing, drain-
ing, and filling of these environments. A multitude of resources (financial, material, time, and energy) have been spent protecting 
property adjacent to rivers by hard-engineering methods such as channel straightening, dredging, and armoring. these practices 
often are short-lived, they degrade aquatic ecosystems and water quality, and may increase flood-hazard dangers in downstream 
reaches (see accompanying article on watershed restoration). 
    Permaculture practices are needed to diversify, as well as to reconnect the lateral and longitudinal features of riparian zones in 
order to reinstate the critical ecosystem services they offer (Table 1). Such efforts would reduce the need for intensive (and often 
destructive) river management and shift the focus from short-term control (2- to 10-year planning) to long-term equilibrium and 
stability (50- to 150-year planning). 

stress. a stream’s inherent sensitivity is based on numerous fac-
tors including the relative magnitude of stress occurring together 
with the topographic, geologic, and vegetative context that sur-
rounds the channel. the sensitivity of a stream may be increased 
when human activities alter the characteristics that influence a 
stream’s natural adjustment rate such as changes to the banks, 
floodplain, sediment, and flows. Streams that are actively in 
adjustment may become acutely sensitive and have highly unpre-
dictable activity during flood events (VTANR, 2008). 
    Incorporating stream-sensitivity data into management and 
restoration activities is critical. In general, highly sensitive stream 
types should be approached with great caution before engaging in 
channel restoration activities. often these highly sensitive reaches 
may be better protected by reducing upstream, in-channel, and 
corridor stressors. Less sensitive channels may be better candi-
dates for in-stream channel restoration activities and floodplain 
restoration projects as these streams tend to have a high tolerance 
for change. 

Myth #5—Compliance is no guarantee

    Remember River Myth #3— Rivers move. Of all types of natu-
ral hazards experienced in Vermont (as in many communities), 
flash flooding represents the most frequent disaster mode and 
has resulted in by far the greatest magnitude of damage inflicted 
on private property and public infrastructure. while inundation 
of areas below a certain elevation is a significant component of 
flood disasters, the dominant mode of damage in many com-
munities is associated with the dynamic and often catastrophic 
adjustment of stream-channel location or dimensions during 
storm events. these rapid changes occur due to bed and bank 
erosion, debris and ice jams, structural failures, flow diversion, or 
flow modification by man-made structures (bridges and culverts). 
these channel adjustments and their devastating consequences 
are often related to historic channel-management activities, 
floodplain encroachments, adjacent land-use practices, or changes 
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instability.) (Note: This requires significant technical expertise 
and investment, but can yield important results.)
 • On-site stormwater management and erosion-control for 
existing residential and commercial building sites, and the use of 
low-impact design (LID) techniques for all future development. 
(This reduces flooding, stabilizes sediment inputs, and creates 
habitat and green space.)

 • The use erosion control measures during logging operations 
and construction, and soil conservation practices such as cover 
cropping, agroforestry, and keyline techniques on agricultural 
land. (To reduce flood flows, sedimentation of streams, and to 
providing habitat).
 • Restore floodplain and wetlands by plugging agricultural 
drainage ditches (see the Federal Wetland Reserve Program 
which is helping farmers to revert low-lying fields into wetlands) 
(Reduces flooding, restores habitat.) 

Undertake projects that 
quickly, cheaply, and 
effectively restore...
components to streams.

Table 1: Summary of riparian ecosystem services and their classification as economic, environmental, and/or 
social benefits (Data from Thomas, 2007; Smith, 2008; National Research Council, 2002) 

Benefit Economic Environmental Social
Biodiversity improvement (of both the terrestrial and aquatic 
ecosystems) √ √ √
Improved water quality (including: sediment reduction; 
reduction of thermal pollution through shading; removal of 
nitrogen and non-point source pollutants such as heavy met-
als, hydrocarbons, and pesticides; organic matter processing)

√ √ √

Flood reduction and maintenance of baseflow during 
droughts √ √ √
aesthetics and recreation √ √
Agricultural benefits such as pollination services, wind-
breaks, nFtP crops, forage √
Carbon sequestration √ √
Property damage and maintenance reduction √

Riparian buffer design and management considerations

    Design considerations for riparian-zone rehabilitation are numerous and no one form, width, or species palette fits all. Different 
buffer widths may achieve different objectives. For instance, a width of 25 to 55 ft. (about 8 to 17 m) might achieve bank stabiliza-
tion objectives, while a width of 100 to 300 feet (about 30 to 90 m) may be necessary to maintain habitat for songbirds and large 
mammals (Klapproth, 2001). For streambank stability, temperature control, and pollutant removal, substantial benefits are achieved 

continued on page 8

Path to Success #2 – Let rivers work

    many surface-water issues are best addressed through wa-
tershed-level strategies that address the source of the problem. 
these efforts may be initiated by local governments or com-
munity organizations. they may also be embraced and driven by 
inspired local residents, including permaculture activists. while 
the solutions are numerous and localized, the low-hanging fruit is 
to be found by addressing the truths we’ve discussed (river con-
nectivity, sediment transport, and channel movement). under-
take projects that quickly, cheaply, and effectively restore these 
components to stream systems. Because rivers are in constant 
flux, they are inherently regenerative if we provide them room to 
breathe and heal. removing small but critical interferences will 
often move river channels toward stability.
    my short list of low-hanging fruit for river health and multiple 
yields includes:   
• Replacing or retrofitting undersized bridges and culverts and 
ensuring that all new structures are sized to transport sediment as 
well as to support habitat connectivity. (This reduces maintenance 
costs, restores habitat connectivity, and reduces river instability.)
 • Removing non-essential berms and levees that prevent high 
flows from spilling out onto floodplains. (This restores habitat, 
reduces downstream flooding, and encourages river stability.)
 • Arresting active channel-bed degradation in order to prevent 
initiation of channel-evolution processes (i.e., keep a stream from 
dropping in elevation and losing access to its existing floodplain). 
(This prevents upstream and downstream habitat and channel 
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 • Restoration of large trees and woodlands into our river corri-
dors (Providing habitat restoration, improved nutrient processing, 
improved sediment storage and floodplain development.) 
 Implementing these and other restoration activities relies 
mostly on our ability to garner expertise and funding, as well 
as to develop strong collaborative relationships with streamside 
landowners. at the town level, priorities include the manage-
ment of roads and crossings, as well as adopting land-use poli-
cies that prevent wetland loss and floodplain development, and 
which prohibit the further constriction of rivers. at the state and 
federal level, priority should be given to providing scientifically 
informed data and management recommendations, as well as sup-
port for landowner initiatives through program recommendations. 
also needed are permitting processes that encourage restoration, 
and some financial assistance. In support of this last element, the 
development of social, market, and regulatory mechanisms that 
allow watershed services to be appropriately valued in our com-
munities has taken on new importance. 

Path to Success #3—Relationships are key

    The key to developing mutually beneficial relationships with 
our rivers is implementing future restoration and protection ef-
forts with system dynamics in mind. the goal is to achieve a dy-
namic equilibrium that secures important ecosystem services such 
as stabilization of sediments, floodwater storage, water-quality 
protection, and ecological habitat. where certain landowners bear 
the brunt of these services because of their location in the system, 
innovative strategies for addressing their role, such as the pur-
chase of critical conservation easements, should be considered. 
    Couched within this new watershed perspective is the delin-

Permaculture practices are 
needed to diversify, as well 
as to reconnect the lateral 
and longitudinal features 
of riparian zones in order 
to reinstate the critical 
ecosystems services 
they offer.

within the first 50 feet of vegetated buffer (Rupprecht, 2009). However, lateral movement of rivers absolutely warrants riparian-
buffer establishment that recognizes channel-migration processes. If a newly planted 50-ft. buffer is circumvented by a channel 
shift that redirects the stream into an unprotected field (or worse, a house) then all of our planting dollars, volunteer time, and res-
toration efforts are left high and dry. (Figure 1) A better approach than designating a specific riparian buffer width is to establish 
a channel-migration zone and base-buffer reestablishment on available technical, scientific, economic, and social requirements of 
the project through involvement of key stakeholders (Verry, 1999). 

    Perhaps even more important than buffer width is buffer continuity parallel to a stream. Gaps (including road crossings and 
farm ditches) in riparian buffers provide access points through which nutrients from upland areas can be easily discharged into 
streams, thereby circumventing all the efforts to establish buffers for nutrient removal. additionally, since the cumulative length 
of buffer along smaller streams is much greater than along large rivers, efforts that focus on reestablishing buffers on small 
streams ultimately may have a greater impact on water quality and ecological health of a river system (National Research Coun-
cil, 2002).
    If a project goal is to reduce peak-flood flows, then the vegetation type and distribution of riparian vegetation is very impor-
tant. The main contribution to reduction of flood velocity and quantity is vegetation roughness. Shrubs that flatten over easily 
during high flows do not provide significant friction to a fast-moving stream. The spacing and layout of trees, smoothness of 
trunks, presence of lower branches, level of undergrowth, and amount of dead wood on the woodland floor all have an effect on 
stream flow (and thus design, installation, and management of diversified riparian forests contributes to their capacity to impede 
flood flows) (Thomas, 2007). 
    In selecting species, relationship to the hydrology of the stream should be considered. numerous stream channels in our coun-
try (most particularly in urbanized or highly altered situations) have undergone channel incision. As a stream channel incises, the 
water table in the surrounding riparian area also descends. This lowering of riparian soil moisture and change in flood frequency 
is often responsible for changes in species composition and introduction of more mesic and non-native species. riparian plant-
ings that re-introduce hydric-adapted species may suffer from mortality or poor success in these incised systems once supplemen-
tal irrigation is removed (Figure 2). 

continued on page 9

eation of river corridors (sometimes called channel-migration 
zones). The width of a corridor is defined by the lateral extent of 
the river meanders, or the meander belt-width, which is governed 

by valley landforms, surface geology, and the length and slope 
requirements of the river channel. the width of the corridor is 
also affected by the stream type and sensitivity. river corridors 
extend perpendicularly from the channel, as well as lengthwise, 
providing important connectivity from headwaters to mouth. the 
adjacent lands included in the corridor are those most likely to be 
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Conclusion
    
 where riparian buffer-restoration efforts are successful, they are usually couched within river-corridor planning, which is en-
acted in order to protect and improve water quality and to reduce flooding. The secondary benefits of this practice are numerous, 
including social, economic, and ecological services for the entire community. key to these processes is developing perpendicular 
and parallel connectivity amongst riparian areas. Diversity and complexity in planting provides additional benefits for attenuating 
floodwaters and nutrients while enhancing ecological and economic opportunities in riparian landscapes. 
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occupied by the channel as it meanders within a valley bottom 
over time (VTANR, 2008). Placing land-use activities (ranging 
from permaculture homesteads to new shopping malls) in the 
context of their river corridors will help maintain river health for 
the long-haul. 
    Despite important efforts focused on site-specific problem 
solving, the long-term health and vitality of our rivers also relies 
on residents without waterfront property. strategies that provide 
incentives for landowners to practice stewardship across the en-

tire watershed will be helpful, as will continued education about 
ecological community and the sense of place that is so closely 
connected to our rivers.     ∆

Michael Blazewicz has worked for over a decade to address food 
and water security through research, restoration, education, and 
collaboration.  His integrated work includes watershed restora-
tion and agroforestry, and spills over into energy issues where 
Michael has been converting cars to run on waste vegetable oil 
and teaching about biofuels.  Michael is a researcher, planner, 
permaculture designer, and owner of Round River Design, LLC, 
and brings a holistic approach to his work.  He can be found 
online at www.RoundRiverDesign.com.
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The goal is to achieve a 
dynamic equilibrium that 
secures important eco-
system services such as 
stabilzation of sediments, 
floodwater storage, water-
quality protection, and 
ecological habitat.
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the CoPIous PresenCe of water 
on our blue and white planet is the 
fundamental expression of life’s diver-

sity and beauty. water ripples out and within 
to touch every aspect of our lives. now and 
in the future, nothing is more valuable than 
pristine watersheds with abundant pure water 
supplies. 

Welcome to Planet Water
 
 The ceaseless flowing and dynamic 
processes of water—the evaporation, con-
densation, transpiration, precipitation, and 
infiltration that together comprise the Water 
Cycle—are truly amazing. Covering more than 
70% of earth’s surface, water can be solid ice 
that floats on its liquid self. It can evaporate 
into the atmosphere as a vaporous, distilled 
gas and then return to earth, purified, as either 
solid snow or liquid rain. without water, there 
would likely be no life on Planet earth. From this perspective, 
it seems more fitting to refer to our home as “Planet Water,” as 
biologist Lynn margulis suggested.
 ninety-seven percent of the world’s water is held in the salty 
oceans and is thus undrinkable. another 2% of global water is 
locked up in ice caps and glaciers. only 1% of the world’s water 
is freshwater in lakes, rivers, and groundwater which is available 
for shared use by humans and all other freshwater-dependent be-
ings. as sea levels rise due to global warming, the melting polar 
ice caps and glaciers are increasing the percentage of water in the 
saline ocean. as we drain wetlands, clear-cut forests, plow soils, 
and pave our watersheds, we further reduce our available 1% of 
freshwater. additionally, widespread pollution of aquifers, rivers, 
lakes, and air dramatically reduces the quality of this critically 
limited resource. 

Doomed to repeat history?
 
 Our civilization is not the first one to face a self-induced water 
crisis. myriad historical accounts and widespread archeological 
evidence indicate that, over time, most centralized city-based so-
cieties have consistently destroyed the capacity of their water and 
land to support extended human settlement. the fall of numerous 
great civilizations is directly linked to their watershed misman-
agement. 
 throughout history, the removal of native vegetation through 
deforestation, overgrazing, and plow agriculture has typically 
resulted in dramatic depletion and degradation of fertile topsoil 
and freshwater. a society that loses its soil and pollutes its pure 

water has lost two of the most important resources necessary 
for its survival. the vanished cultures of easter Island and the 
Pre-Columbian maya of Central america met this fate through 
unrelenting deforestation. today the hills above Israel’s Jordan 
Valley—described in the Bible as a “land flowing with milk and 
honey”—are highly degraded, supporting a scant human popula-
tion, as a result of historical agricultural and grazing practices. 
 our modern civilization is not immune to this type of behav-
ior. J. russell smith states in Tree Crops: A Permanent Agricul-
ture, “In 1950 the U.S. Soil Conservation Service reported that 

the soil washed out and blown out of the fields of the United 
state each year would load a modern freight train long enough to 
stretch around the world eighteen times. If it ran twenty miles an 
hour continuously, it would take it nearly three years to pass your 
station.”

Slow It, Spread It, Sink It

Watershed Relationships
Brock Dolman

Now and in the future, 
nothing is more valuable 
than pristine watersheds 
with abundant, pure 
water supplies.

Conceived by Brock Dolman and artistically rendered by Jim Coleman, OAEC.
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Future thirst

 some will argue that water has never limited human growth 
and development because humans have tenaciously applied their 
technological ingenuity to move water great distances and pump 
it from deep below the surface to fuel burgeoning growth. It has 
been said, “Simply bring the water and the people will come.” In 
the past few centuries, however, this command-and-control atti-
tude towards water has begun to show signs of deepening failure.
 In 2000, the world health organization stated that 1.1 billion 
people do not have access to an “improved water supply” and 2.4 
billion do not have access to “improved sanitation.” According 
to the International Forum on Globalization’s 1999 report, Blue 
Gold, “Global consumption of water is doubling every 20 years, 
more than twice the rate of population growth.” Water-stressed 
populations will increasingly challenge developing and devel-
oped nations alike.

 The much heralded agricultural “Green Revolution” of the 
1960s and 70s, was primarily dependent on a silent “blue 
revolution” of irrigation for thirsty, high yielding, petrochem-
ical-dependent monocrops. Groundwater mining for irriga-
tion, powered by fossil fuels, allowed the Green revolution 
to proceed. In the short term, there has been an increase in 
food production, yet in the long term, the industrial agriculture 
model has created overworked lands, polluted ground and 
surface waters, and dying rivers and coastal areas. In 2004, the 
U.N. identified 150 massive nitrate fertilizer-based dead zones 
near the mouths of coastal rivers around the world. research-
ers document that the number of dead zones has doubled every 
decade since the 1960s. 
 our societal addiction to the combustion of carbon-based 
fossil fuels for energy is now unequivocally understood to 
cause global climate change due to excessive accumulation 
of greenhouse gases in the atmosphere. these gases thicken 
the atmosphere’s capacity to retain solar energy, leading to an 
increase in the planet’s average surface temperatures. solid, liq-
uid, and gaseous phase changes by water are the primary thermal 
mechanisms by which the planet attempts to regulate its human-
induced “fever.” Water is manifesting some of the most dramatic 
expressions of this climate change, with melting polar ice and 
glaciers, rising sea levels, coastal inundation, ocean acidification, 
warmer tropical waters, slowing of the Gulf stream, stronger hur-
ricanes, and increased floods and droughts.
 as we confront the burgeoning reality of Peak oil, we also 
see a new crisis appearing on the horizon: “peak water,” which 
has deep implications for “peak food,” and consequently “peak 

population.” Responding in a timely manner to this triangle of 
energy, water, and food interdependence is one of our challenges. 
The difference between peak oil and peak water is that—while 
the total amount of water and oil on the planet is finite—water, 
unlike oil, cycles infinitely through our lives. As the Titanic of 
cheap energy sinks below the surface, a prudent option would be 
to perceive our watersheds as lifeboats and to use the principles 
of conservation hydrology to batten down the hatches for the 
ensuing storm of changes. 

Watersheds: our Basins of Relations

 at the most basic level, a watershed encompasses all land 
surfaces that collect and drain water down to a single exit point. 
The continual cycle of erosive water flowing over uplifting and 
weathering land has sculpted all landscapes into distinct cradle-
like entities known as watersheds, basins, drainages, or catch-
ments. everyone on the planet lives in a watershed somewhere. 
everything we do for work, play, school, shopping, farming, and 
recreation occurs in a watershed somewhere. watersheds can be 
as large as the mississippi basin, the third largest in the world, 
which drains 41% of the lower 48 states into the Gulf of Mexico. 
or, watersheds can be as small as all the land in a neighborhood 
that flows from the yards, roofs, driveways, and streets to the 
storm drains and out to the local creek or lake.
 watersheds at all scales are evolved living entities. their 
state of health provides a comprehensive benchmark to judge the 
wisdom of our past and future land and water use. watersheds 
literally underlie all human endeavors and form the foundation 
for all future human aspirations and survival. watersheds topo-
graphically define community, and the health of your watershed 

depends on collaborative relations between neighbors in your 
shared basin. therefore, we can consider watersheds to be our 
Basins of relations.

Conservation hydrology

 at the water Institute, we call our philosophical and practi-
cal responses to the water challenges and opportunities before us 
“conservation hydrology.” Conservation hydrology employs the 
disciplines of ecology, population biology, biogeography, eco-
nomics, anthropology, philosophy, planning, and history to guide 
community-based watershed literacy, planning, and action. Con-

Water is manifesting some 
of the most dramatic 
expressions of this 
climate change...

Conceived by Brock Dolman and artistically rendered by Jim 
Coleman, OAEC.
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servation hydrology advocates that human development decisions 
must move from a dehydration model to a rehydration model. to 
achieve this goal, we must retrofit existing development patterns 
with new ones based on the following principles.

Slow it, spread it, sink it

 water is the ultimate resource. thankfully, the Clean water 
Act now recognizes the “pave and pipe paradigm” as disastrously 
flawed and hydro-illiterate. These outmoded engineering prac-
tices capture, concentrate, and convey water away from a site as 
quickly as possible. the old drain-age is now being replaced by a 
new retain-age. 
 the water Institute advocates a new paradigm of stormwa-
ter management based on “waterspread” restoration, with a call 
to “Slow It, Spread It, Sink It.” Slow the water down. Spread the 
water out. sink the water into the land. 
    Practical waterspread applications, such as bio-swales and rain 
gardens filter stormwater biologically, enhancing water quality. 
these applications also enhance water quantity by increasing 
groundwater recharge and reducing peak-flood flows. If you live 
in a floodplain, these ideas may be more challenging to imple-
ment. you will need to evaluate the slope stability, soil porosity, 
storm-event size, and run-off volumes of your site to determine 
which of these concepts are appropriate. when we learn to think 
like a watershed, we can implement development practices that 
will protect water quality and quantity. 

Four R’s of conservation hydrology

 the goals of conservation hydrology can be expressed in 
terms of sound budget management. the four r’s of a water bud-
get are equivalent to income, deposit, savings, and expense. we 
want the water balance of our watersheds to run in the blue and 
not in the red. we want to insure that our liquid assets continually 
produce a high quality return on investment back into our Basins 
of relations. 

Receive = Income

 • Watersheds receive water only as snowfall, rainfall, and 
other forms of condensate such as fog-drip. annual precipita-

tion is the only true source of income to supply our community’s 
water budget. 
 • Global climate changes are predicted to alter dramatically 
the frequency, intensity, and type of precipitation that watersheds 
receive. 
 • Conservation hydrology advocates the adaptive management 
of watershed lands to optimize rehydration. we must implement 
and enforce land-use patterns that enhance the receptive capacity 
of our watersheds in times of excess and in times of scarcity.

Recharge = Deposit

 • Recharge processes are critical for the Water Cycle to 
refresh itself via the deposit slip called infiltration. The capac-

ity to make water deposits depends on the 
watershed’s recharge potential. Precipitation 
received by our watershed must percolate and 
be absorbed, or else there is no replenishment 
of our water savings account. 
     • Recharge functions are impaired by the 
hardening and paving over of natural recharge 
areas, the disconnection of rivers from their 
floodplains, the deforestation of native vegeta-
tion, and the draining of wetlands. 
     • To increase recharge, we must limit 
impervious surfaces and the wholesale conver-
sion of native vegetation. we must implement 
stormwater techniques designed to slow, 
spread, and sink water as a deposit into the 
ground. we must protect open space in known 

groundwater-recharge areas. If site conditions are not condu-
cive to recharge, then we must ensure proper biofiltration of all 
surface waters prior to their discharge and deposit into rivers, 
wetlands, lakes, estuaries, and oceans.

Retain = Savings

 • The retention of recharged precipitation is an asset like a 
savings account. the storage of water is often the most challeng-
ing aspect of water-supply management. Conservation hydrology 
strategies should appropriately slow water down, increasing the 
residence time of water stored in our watersheds. this will op-
timize the amount of water available for local expense by living 
beings. 

...retrofitting all human land 
uses to ensure the integrity 
and function of the water 
cycle is the foundation of 
future societal resiliency.

Conceived by Brock Dolman and artistically rendered by Jim Coleman, OAEC.
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 • We must avoid the overdrafting and dewatering of our 
watersheds. water should never be extracted out of storage in 
amounts greater than what is annually received and recharged. 
all sources of water must be protected from pollution whether by 
development, wastewater systems, agricultural runoff, or indus-
trial effluent. 
 • We must develop water budgets for all watersheds to ensure 
that extractions of water do not exceed inputs. we must imple-
ment groundwater and surface-water management programs and 
ensure that these are funded, monitored, and enforced. we must 
establish the public ownership of water as a public-trust resource, 
and we must resist the privatization of water.

Release = Expense

 • Planet Water has many ways to release its signature ele-
ment naturally to the ocean, land, and atmosphere: the process is 
known as the water Cycle. through seasonally melting gla-
ciers, precipitation, and groundwater springs and seeps, water is 
returned to creeks and rivers. solar evaporation and transpiration 
from plants help to form new clouds and feed the cycle. the 
beauty of the Water Cycle lies in its infinite nature; it continually 
flows, as the expense of one stage produces income for the next.
 • Most development activities (e.g., creating impervious 
surfaces or channelizing stormwater drainages) tend to increase 
the rate and volume of stormwater’s return to the ocean via rapid 
runoff and heightened flood discharges. This directly reduces 
the landscape’s ability to retain water and diminishes the amount 
of water available for later release during dry periods when it is 
most needed. 

 • The implementation of watershed-scale conservation hydrol-
ogy practices will protect reception, amplify recharge, and thus 
optimize retention. these critical steps can ensure that amounts 
water will be available for future release. 

 we must learn how to share the small amount of available 
global freshwater equitably and sustainably for all agricultural, 
residential, manufacturing, energy, and personal needs, as well 
as for the biological needs of all other terrestrial and aquatic life 
forms. Jacques Cousteau reminds us “not to forget that the Water 
Cycle and the life cycle are one.” If sustainability is really about 
our ability to sustain the cycles of life, then certainly rethinking 
and retrofitting all human land uses to ensure the integrity and 
function of the water Cycle is the foundation of future societal 
resiliency. as a designer, I often start my process with the ques-
tion, “What would water want”? I look forward to seeing what 
many of you think some of the answers might be!    ∆

Brock Dolman is Director of the WATER Institute (www.oaecwa-
ter.org), a project of the Occidental Arts and Ecology Center 
(OAEC) in Occidental, CA. The WATER Institute was established 
to offer positive responses to the crisis of increasingly degraded 
water quality and diminishing water quantity. Four interrelated 
program areas (Watershed Advocacy, Training, Education, and 
Research) promote a multidisciplinary, holistic understanding of 
healthy watersheds. Brock is also the director of OAEC’s Per-
maculture Program, and he co-manages the Center’s biodiversity 
collection, its orchards, and 70 acres of wildlands. Brock can be 
reached at brock@oaec.org. 
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Government Resources
• Federal Residential Energy Efficiency Tax Credits. 
www.natresnet.org/taxcredits/default.htm. this tax credit 
was renewed for 2008 and applies to metal roofing.
• Low-Impact Development Hydrologic Analysis. 
www.epa.gov/owow/nps/lid/lid_hydr.pdf. 1999.
Prince George’s Co. md., dept. of environmental resources.
• Albuquerque & Bernalillo County, NM. 
www.uswaternews.com/archives/arcconserv/8waterule2.html
• County of Santa Fe, NM. www.santafecounty.org/about_us/
documents/development_guidelines.pdf.

Publications
• Design For Water: Rainwater Harvesting, Stormwater 
Catchment and Alternative Water Reuse. 
heather kinkade-Levario. new society Publishers. 
Gabriola Island, BC. 2007. IsBn: 9780865715806. 
www.newsociety.com/bookid/3954.
• Guideline on Rainwater Catchment Systems for Hawaii 
by Patricia s. h. macomber. College of tropical agricul-
ture and human resources. Publication no. rm-12. IsBn: 
1929325118. (2001). www.ctahr.hawaii.edu/ctahr2001/PIO/
FreePubs/FreePubs09.asp#water. 
• Rainwater Catchment Systems for Domestic Supply: 
Design, Construction and Implementation. John Gould & Erik 
Nissen-Petersen. 1999. ITDG Publishing. ISBN:1853394564.
• Rainwater Collection for the Mechanically Challenged. 
1997. suzy Banks with richard heinichen. tank town Pub-
lishing. ISBN: 0966417003. www.rainwatercollection.com/
rainwater_collection_how.html.
• Rainwater Harvesting for Drylands, Volume 1: Guiding 
Principles to Welcome Rain Into Your Life and Landscape.
Brad Lancaster. 2006. Rainsource Press. ISBN: 097724640X. 
www.harvestingrainwater.com
• Rainwater Harvesting for Drylands, Volume 2: Water Har-
vesting Earthworks. Brad Lancaster. 2008. rainsource Press. 
ISBN: 0977246420. www.Harvestingrainwater.com.
• Rainwater Harvesting Potential and Guidelines for Texas. 
texas water development Board. 2006. www.twdb.state.
tx.us/iwt/rainwater/docs/rainwaterCommitteeFinalreport.pdf.
• Storm Water as a Resource: How to Harvest and Protect 
a dryland treasure. City of santa Fe, new mexico. 2002. 
www.santafenm.gov/documentView.asp?dId=532
• Texas Manual On Rainwater Harvesting, 3rd Ed. Texas Wa-
ter development Board. 2005. www.twdb.state.tx.us/publica-
tions/reports/RainwaterHarvestingManual_3rdedition.pdf.
• City of Tucson Water Harvesting Guidance Manual 
www.ci.tucson.az.us/water/harvesting.htm.
• Water From The Sky. michael reynolds. 
www.earthship.com.
• Water Storage: Tanks, Cisterns, Aquifers and Ponds. art 

Ludwig. 2005. Oasis Design. ISBN: 0964343363. 
www.oasisdesign.net/water/storage.

Organizations and Websites
• American Rainwater Catchment Systems Assn. www.arcsa.org.
• Holy H2o. www.holyh2o.org
• International Rainwater Catchment Systems Assn. 
www.eng.warwick.ac.uk/ircsa
• Oasis Design    rainwater harvesting/Coliform. 
www.rainwaterharvesting.net , www.oasisdesign.net/water/
quality/coliform.htm
• On Tap Magazine – www.nesc.wvu.edu/ontap.cfm 
• Permacultura America Latina. www.permacultura.org
• Penn State School of Forest Resources: 
Water Facts #13 – Coliform Bacteria
www.pubs.cas.psu.edu/FreePubs/pdfs/XH0019.pdf
• San Francisco Public Utilities Commission. Rainwater 
Harvesting. www.sfwater.org/mto_main.cfm/MC_ID/14/
MSC_ID/361/MTO_ID/559
• The Rainwater Calculator.
www.rain-barrel.net/rainwater-calculator.html
• The Centre for Science and Environment. 
rainwater harvesting technology and systems. 
www.rainwaterharvesting.org.
• WATER Institute offers several booklets for download on 
rainwater harvesting, solar hot water, and biofiltration. www.
oaecwater.org.

 this resource list is adapted from the full list available at 
the water Institute’s website: www.oaecwater.org/educa-
tion/roofwater-harvesting. the full list includes international 
resources (Australia), as well as design consultants and equip-
ment suppliers, with an emphasis on northern California.)     ∆

Roofwater Harvesting Resources
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mon misunderstanding is that rainwater falling onto your proper-
ty may not be harvested, but must be allowed to flow unimpeded 
downstream. Fortunately, this interpretation is only partly true. 
Nevertheless, the fear of being fined for water-rights violation 
runs deep enough to prevent even eco-conscious citizens from 
intensively using rainwater in the home landscape. 
 to be clear, Colorado water law mandates only that water can-
not be captured and contained for later use (excepting by those 
with wells, to which special regulations recently apply). the law 
itself doesn’t prohibit all water harvesting, of which cisterns are 
merely one form. when permaculture teacher Brad Lancaster 
came to Boulder in early 2009, he stunned the jam-packed room 
with one fact: 90% of rainwater harvesting strategies are perfectly 
legal in Colorado. One word sums it up quite well: Earthworks!

The path of least resistance

 with the use of water-harvesting earthworks such as swales 
and infiltration basins, Coloradans can accomplish the better part 
of water harvesting. Redirecting runoff to flow through berms 
and basins, thus infiltrating large volumes of water into the soil, 
would be in full compliance with the law. even better, these prac-
tices allow one to irrigate landscapes free of charge (economi-
cally and ecologically), simultaneously helping to slow, purify, 
and regulate stream flows. 
 though much has been accomplished to advance the use of 
cisterns for rainwater catchment in Colorado and other states, 

raInwater harVestInG in Colo-
rado is a long-lasting and challenging 
battle, in which politics and permacul-

ture collide over complex and sometimes 
senseless water laws. historically, the water-
harvesting conflict in the state revolves around 
legalizing cistern catchment of roof runoff. 
Fortunately, changing the focus can lead to 
a more productive use of rainwater, one that 
requires no legislative change.

Front range water in a nutshell

 much like in cities across the country, most 
homes in denver, Boulder, and other Front 
range Colorado cities have downspouts that 
make a beeline for the street, ushering away 
as waste the incredible dryland resource of 
rainwater. households then pay municipal au-
thorities for chemically treated water to put on 
their gardens, lawns, and trees. what could be 
an efficient, localized irrigation cycle turns into 
an expensive, energy-intensive, and polluting 
wastestream. 
 due to a dense population, water-intensive 
landscape habits, and ignorance of rainwater potential, the de-
mand for water in this arid region far exceeds the supply. Conse-
quently, government agencies have come up with elaborate ways 

to import water from the other side of the Continental Divide (the 
most imposing watershed-defining feature on the continent) to 
water the emerald lawns and landscapes of the Front range cities. 
this money- and energy-intensive habit, combined with disregard 
for the precious resource of rainwater, is a paradigm worth chal-
lenging.

The law

 many Coloradans misinterpret the state’s water laws. a com-

...90% of rainwater 
harvesting strategies 
are perfectly legal in 
Colorado. 

Understanding Water Law in the West

Berms and Basins Gain the Colorado Rain
Jason Gerhardt

A rain basin effortlessly allows rainwater to infiltrate the ground while following 
the letter of Colorado law.
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I am intentionally underemphasizing cisterns in this article. 
Because cisterns represent a more complicated legal issue in 
Colorado, they tend to turn the conversation away from some-
thing we can do, toward something we cannot do. Cisterns are 
still a valued component in any integrated design, but when we 
focus too much on their use, we’re missing the bigger picture. 
 harvesting water in the soil through earthworks can be 
thought of as the primary storage of water for many reasons 
beyond legal technicalities:
 • Earthworks are less expensive and simpler to construct than 
cisterns, therefore more replicable.
 • The water-holding capacity of soil is much greater than that 
of a cistern.
 • Time spent dispensing water from a cistern to soil is re-
duced.
 • Even with a cistern, earthworks are needed to use overflow 
water as a resource.
 • Runoff from overland flow can be harvested in addition to 
roof runoff.
 • Earthworks allow water harvesting to continue through the 
lengthy cold season, whereas in Colorado, a cistern might need to 
be drained to prevent freezing.
 By considering the use of water-harvesting earthworks as our 
first option, we are in a far better position to reap the full benefit 
of the rain that falls on us free from the sky. 

Bringing it to the surface

 with extensive knowledge of rainwater harvesting and the 
experience of using earthworks in arid regions, permaculturists 
are changing the way people think about water harvesting in 
Colorado. along with newspaper articles, public lectures, water-
harvesting workshops, and design projects, the best way to spread 
rainwater-harvesting principles is to put examples on the ground.

 On 18th Street in Boulder, one such example is flourishing. 
Boulder resident Bonnie mettler, inspired after a permaculture 
garden workshop, asked me to design a rainwater-harvesting gar-
den for her yard. By capturing and concentrating her roof runoff 
in a limited area, we substantially increased the available pre-
cipitation there. Normally, the climate, with 17 inches (43 cm) of 
rainfall a year, supports a shortgrass prairie. Instead, our design 
created a dense food forest. 
 In Bonnie’s case, the portion of roof that we put to use sheds 
over 9,000 gal. (34,000 liters) of water annually. This water used 
to run down the driveway and into the street—contributing to the 

...the best way to spread 
rainwater-harvesting 
principles is to put 
examples on the ground.

Bonnie’s rain basins one year into the project. 

storm surge that strains city infrastructure and pollutes water-
ways; now it’s infiltrated into several water-harvesting basins in 
700sf. (65 m2) of former lawn. this transforms the runoff water 
from a liability into a resource—one that supports several new 
fruit tree guilds in the city.

 throughout the design process, Bonnie was skeptical that the 
earthworks would provide enough water for her forest garden, but 
she quickly became a believer. awakened by a midnight down-
pour soon after the completion of the project, Bonnie got out of 
bed to check the earthworks. Braving the torrent of rain, she went 
out in the dark with a flashlight and found the downspout gushing 
and the basins overflowing, one into another. The next morning 
I got an e-mail from Bonnie, “Yahoo, it works!” Since then, she 
has been a budding permaculturist and thrilled advocate for water 
harvesting. 

Infiltrating information

 since the above demonstration, my permaculture colleagues 
and I have installed several more rainwater-harvesting forest gar-
dens which are inspiring their owners to speak for the rain just as 
Bonnie does. as a designer, I am deeply satisfyied to know that 
my clients are hungry to see water flow through their landscapes. 
It is the proof they need to speak for the proper care of rain in the 
drylands. 
 though these individual demonstrations are not large, when 
coupled with hundreds of others, they will steadily transform 
attitudes on the Front range about what the rain can do. and, if 
we put our rain barrels aside for a moment, we may just see the 
bigger scope of rainwater harvesting in Colorado and beyond.

Jason ‘Rain-Basin’ Gerhardt is a Front Range-based permacul-
ture designer and educator. Former Seed Manager of Abbo-
Regional Seeds, he teaches and consults through his garden 
design and rainwater harvesting business. He can be contacted at 
jasongerhardt@gmail.com. 
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Further development of wastewater gardens

 this research experience inspired the development of high 
biodiversity wastewater Gardens in cooperation with dr. h.t. 
odum of the university of Florida Center for wetlands, Insti-
tute of ecotechnics, and the Planetary Coral reef Foundation. 
this high diversity is in contrast with many constructed wetland 
designers who create systems such as reedbeds, with just one or 
two plant species. In the years since initial research and applica-
tions along the yucatan Peninsula in mexico, the technology has 
evolved and been implemented in Belize, the Bahamas, spain, 
France, Portugal, new mexico, Poland, algeria, the Philippines, 
Indonesia, and australia. this mirrors the spread of more natural 
approaches to sewage treatment and water recycling and reuse 
which reflect growing concern about human health and environ-
mental degradation caused by sewage pollution of water resourc-
es, and the recognition that earth’s supply of clean, potable water 
is limited. 
 the high economic and ecological costs of centralized sewage 
treatment include pump stations, high-tech treatment plants with 
machinery and the use of chemicals, and end with disposal rather 
than reuse of the water. In contrast, intelligent design of small, 
decentralized and on-site treatment and reuse systems are more 
economical and provide numerous ecological benefits. Current 
WWGs continue to incorporate subsurface-flow wetlands planted 
with high diversity and the use of commercially valuable plants, 
but also include the objective of complete reuse of the water. 
treated water from the constructed wetland is used for subsoil 
irrigation of ecoscapes adapted to the landscape and climate, 
affording more uptake of the remaining nutrients and reuse of 
the freshwater. These ecoscapes can use native plants; or can be 
used to grow shrubs and trees which can provide fruits, timber, 

Waste = Food

From Wastewater to Gardens
Mark Nelson and Florence Cattin

Fig. 1. Constructed wetlands during the two-year closure experi-
ment of Biosphere 2.

tHE WASTEWATER GARDEN (WWG) SYSTEM 
evolved from the sewage treatment and reuse systems in 
Biosphere 2, a closed ecological system supporting eight 

people and their support systems in a virtually air-tight mini-
world. the connection between wastewater and overall sustain-
ability is far simpler to grasp in a small constructed ecosystem, 
such as Biosphere 2, than in the global biosphere. In the model 
biosphere, it is clear that the production of wastewater by human 
activities—from crop-production, raising of livestock, laborato-
ries and workshops, kitchens, showers, laundries and toilets—
must be recycled safely back into the overall water cycle. 
 For over two years, Biosphere’s constructed wetland success-
fully treated and recycled the wastewater from humans, domestic 
animals, and laboratory/workshops and sent its remaining nutri-
ents and freshwater back into supply for the system’s intensive-
agriculture irrigation system. thus, all nutrients and water were 
continually recycled into the agricultural soils which produced 
food for humans and domestic animals. the constructed wetlands 
in Biosphere 2 (Figure 1) included both rooted wetland plants and 
floating aquatic plants (Table 1).

Table 1. Vascular plants in the Biosphere 2 wetland 
wastewater recycling system.

Scientific Name Common Name
azolla caroliniana mosquito fern
Canna edulis canna
Canna flacida golden canna
Canna indica indian shot
eichornia crassipes water hyacinth
Ipomea aquatica water spinach
Lemna minor duckweed
Pistia stratoites water lettuce
Phragmites australis common reed
sagittaria falcata wapato
sagittaria montevidensis giant arrowhead
scirpus californicus bullrush
spirodela polyrhiza duckweed
Wolffia spp. water meal

 Vegetation from the constructed wetland increased plant 
biodiversity and provided additional habitat space and beauty. 
wetland plants were pruned to supply animal fodder for the 
domestic animals, whose solid waste was composted, and whose 
wastewater was returned to the constructed wetland (Figure 2). In 
such a small system, completely closing the loop between food 
production and sewage was possible. 
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Table 2. Summary of water quality results from Wastewater Garden system 
at Birdwood Downs homestead, Derby, Western Australia. 

Parameter Biological oxygen 
Demand (mg/L)

total suspended 
Solids (mg/L)

total nitrogen
(mg/L)

total Phosphorus
(mg/L)

total Coliforms
(cfu/100 mL)

average load
in septic tank

241 338 52.5 10.3 6,285,000

avg. discharge 
from Garden

12 16.5 27 7.3 116,000

Percent 
reduction

95% 95% 48% 30% 98.2%

fibre, medicinals, and landscape-enhancing vegetation. Complete 
design allows the local community, the stake-holders, to shape 
the technology to their needs and desires. Closing the loop in our 
global biosphere will be more difficult than it was in Biosphere 
2, but the challenge is the same: water conservation and reuse are 
key elements for both human and biospheric health.

Remote communities; developing countries

 nutrient recycling is central to the challenge of transforming 
human economic activities in earth's larger biosphere to a sus-
tainable basis. sewage treatment should do far more than simply 
prevent pollution. wastewater treatment should return nutrients 
and water to productive use. an important development of the 
past few decades has been the use of natural and constructed 
wetlands for the treatment of domestic sewage and industrial 
wastewater and the recognition of the need for water conservation 
and greywater recycling for irrigation.
 sewage treatment systems must be low-tech, low mainte-
nance, and minimal in their energy requirements—attributes 
which constructed-wetland systems exemplify. natural and 
constructed wetlands rely on solar insolation as a main driving 
energy, and warmer climates improve treatment rates. therefore, 
wetland treatment systems operate more effectively in warm, 

high-sunlight mediterranean, arid, and tropical regions, and a 
smaller area of wetland is sufficient. But constructed wetlands 
can be designed to operate in cold climates. an approach using 
high biodiversity increases the buffering capacity of ecosys-
tems. allowing self-organization of plant, animal, and microbial 
biota to develop 
cooperative 
mechanisms 
results in eco-
systems that are 
more adapted to 
handle pollution 
and toxicity. 
 Previ-
ous studies of 
subsurface-flow 
wetlands for 
sewage treat-
ment have dem-
onstrated their 

advantages in situations of small, on-site sewage loading, in areas 
where land is scarce, and in situations where odor and mosquito 
breeding are concerns. A well-designed subsurface-flow wetland 
also can provide highly effective sewage treatment. as is the case 
in the us and europe, where this approach is rapidly spreading, 
the advantages of constructed wetlands are that because they 
rely on more natural methods, they are often less expensive to 
build and far less expensive to operate than conventional sewage-
treatment plants. they can also produce a standard of treatment 
comparable to advanced wastewater treatment. typical sewage-
treatment plants require high capital investment and technical 
expertise and are energy-intensive to operate. subsurface wet-
lands use little or no electricity and technology and require little 
technical supervision once installed. although more expensive 
per unit area than free-surface wetlands, because of the cost of 
impermeable liners and gravel media, subsurface-flow construct-
ed wetlands have more intense treatment action, reducing the area 
that is required. 

Mark Nelson harvesting wetland plants for fodder for domestic 
animals.

In the small system of 
Biosphere 2, completely 
closing the loop between 
food production and 
sewage was possible.
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The Bahamas, Puerto Rico, USA, and Algeria

 In the years since the end of the Biosphere 2 experiment, 
wastewater Gardens International has consulted and 
implemented the basic system worldwide. some 
notable examples are described below.

The Bahamas: an 80 m2 system followed by 
subsoil irrigation was implemented at the Cape 
eleuthera Island school, a school which focuses on 
environmental and science hands-on education. the 
system serves all the school and residential buildings 
and is a feature in the center of the campus.

Puerto Rico: a 52 m2 wastewater garden serves all 
the greywater and blackwater at the homestead build-
ings of the Las Casas de la selva rainforest enrich-
ment and forestry project near Patillas. the depart-
ment of natural resources funded the project as a 
demonstration of an ecological approach to recycle 
sewage and to protect mountain streams that feed 
water reservoirs for local populations. water-quality 
testing showed over 90% reductions of biological 
oxygen demand, total suspended solids, and total ni-
trogen; total phosphate reduced by 83%; and a 99.9% 
reduction in coliform bacteria.

New Mexico, USA: at a conference center at 6,200 
ft. elevation, with winter lows between 0 and -10°F., 
a 20 m2 wastewater Garden treats grey- and blackwa-
ter. treated water from the wwG subsoil irrigates a planting of 
lavender in the leach-drain area (Figure 3).

Coco-Eco Bed and Breakfast

 The Coco-Eco B&B is an ecologically designed facility at 
Broome, west australia run on solar-electric power which wanted 
to set a high standard for treatment and recycling of wastewater 
by using it to create lush, tropical gardens. their 16 m2 wwG is 
fit into the courtyard center of the facility, and remaining nutri-
ents are used in their subsoil-irrigation leach-drain area to support 

Nutrient recycling is 
central to the challenge 
of transforming human 
economic activities in 
Earth’s larger biosphere to 
a sustainable basis.

additional, decorative, flowering shrubs and productive crops like 
banana. this system enables them to protect fragile groundwater 
sources and create landscaping from wastewater, while maintain-
ing low water usage. the facility was awarded the 2005 Laminex 

Group single residential award from the royal architectural 
Institute of australia in recognition of its ecological design and 
features.

Joy Springs (Eight Mile) community

 At the Joy Springs (Eight Mile) community near Fitzroy 
Crossing, west australia, four of the houses on the low-elevation 
side experienced leach-drain failure and plumbing backup during 
wet seasons when soils were flooded. As a solution, the houses 
were retrofitted in 2004 with individual 12 m2 wwG and gravity-
driven leach-drains. In addition, inverted leach-drains were 
roughly 80 m2 and built up 0.5m above ground levels with perme-
able local soils. submersible pumps in the wwG control boxes 
can be activated to pump treated wastewater to subsoil perforated 
pipes in the inverted leach-drains for wet-season operation of 
the system. the inverted leach-drains were planted with a mix 
of native trees and shrubs (especially valuable bush-tucker and 
medicinal plants), and the area was outfitted with a drip-irrigation 
network on an automated timer to water these backyard gardens 
between periods of wastewater application. the wastewater not 
only provides irrigation, but also additional fertilizer because of 
the nitrogen and phosphorus in the treated water. high wooden 
bollard-and-post fencing with wire mesh was chosen as an at-
tractive solution for the exclusion of young children, dogs, and 
grazing animals.

Landscaping with irrigation from engineered wetlands, Synergia Ranch con-
ference center, Santa Fe, NM, in a cold, high semi-desert environment where 
winter low temperatures can be below -10°F. Subsoil irrigation from the WWB 
irrigates a planting of lavender in the leach-drain area.
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Conclusions

 the world is coming to realize the importance and scarcity 
of our sources of fresh, clean water, as well as the necessity to 
improve human health and protect our environment, both of 
which are threatened by contamination by human wastewater. 
In this context, new approaches which can replace or augment 
centralized high-tech wastewater treatment are crucial. those in 
developing countries, and in remote and small communities of 
developed countries, cannot afford the considerable infrastructure 
and machinery upkeep/maintenance requirements of centralized 
sewage treatment, nor will they benefit as much as by intelligent 
on-site, decentralized systems. more ecologically-based ap-
proaches that involve using wastewater to create locally-adapted 
ecoscapes offer new alternatives which may be part of the solu-
tion to the looming 21st century water crisis. 
 It is time that we put into practice the new understanding that 
wastewater is a misnomer, albeit sadly descriptive of what is 
normally done. treating this resource as a sustainable part of the 
human economy will save our potable water from overuse, and 
will lead to effective, natural methods of hygienic treatment and 
reuse of this nutrient-enriched water supply. we can no longer 
afford to throw away wastewater, despoiling our ground- and 
coastal waters. nor can we afford to apply unnecessary technol-
ogy simply to neutralize its pathogens. Closing the loop in our 
global biosphere will be more difficult than it was in Biosphere 
2. But the challenge is the same: in our planetary biosphere—our 
ultimate life-support system, water conservation and wastewater 
reuse are key elements for both human and biospheric health. ∆

Dr. Mark Nelson and Florence Cattin are with Wastewater Gar-
dens International (Santa Fe, NM), a consulting services firm that 
specializes in wastewater solutions. Contact Mark at nelson@
biospheres.com or Florence(International Liaison and Implemen-
tation) at fc@internationalsolutions.com. Visit www.wastewater-
gardens.com for additional international contacts. Portions of 
this paper were adapted from a presentation at the International 
Conference on Decentralized Water and Wastewater Systems, En-
vironmental Technology Centre, Murdoch University, Fremantle, 
Western Australia, July 2006.
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most oF the water PeoPLe now drInk in 
saudi arabia is desalinated seawater. and there are 
great costs to it, among them air pollution from the 

power plants which burn oil to run the desalination plants. 
during our visit, we read articles daily about many people 
falling ill from the pollution.
 the new saudi arabia is very dependent on oil, not only 
for water, but for mechanical heating and cooling of the new 
modern buildings of imported concrete, steel, and glass.
 But the dynamic and traditional saudi culture survived 
and thrived in this hot, dry climate—without oil, imported 
building material, or appliances. we wanted to see the old 
practices of water harvesting, building with local materials, 
and passive cooling and heating. so, we headed for Jeddah, 
the kingdom’s commercial capital, a port on the red sea, 
and the gateway to the holy city of Mecca (Makkah).
 old Jeddah is a gem, replete with a rich vernacular archi-
tecture and a tradition of harvesting rainwater. sami naw-
war was our lively host. he is caretaker of the grand nasseif 
house/al Balad in the heart of the city. sami is hugely excited 

about old Jeddah and has been fighting to save it for over 40 
years. (Throughout our travels we saw everywhere the demolition 
of the old, earthen or coral, passively cooled, traditional sections 
of cities and towns to make way for imported-resource-dependent 
modern buildings.)
 Into the nasseif house we went. the ceilings are very tall 
to gain the benefits of passive cooling. Ample shaded windows 
catch cooling sea breezes. and the walls are made of coral brick 
interlaced with wooden bond beams (of sorts) placed every five 

Documenting a neglected tradition

The Hidden Cisterns of Saudi Arabia
Brad Lancaster

courses or so, to strengthen the building safer against earth-
quakes. the staircase was built very wide with short steps so 
horses could easily climb to the top.

 Then evening prayer began and Sami shouted, “Quick, to 
the top! You must hear the prayers from the roof!” From ev-
ery direction came the call to prayer, rising and falling like the 
chaotic roof lines around us. How amazing! As the sun set and 

Looking down into the neighborhood from the rooftop.

Roof drains in the old buildings leading to cisterns below.

Cistern is below the floor. Note the hatch near the doors.
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darkness fell 
over the city, 
we had tea 
on the roof, 
the cool-
ing breeze 
refreshing us.
 In the hey-
day of nas-
seif house/
al Balad, 
children 
would sweep 
the roof be-
fore the rains, 
so that the 
rainfall 
could be 
directed to 
downspouts 
taking the 
water to 
the huge 
basement 
cistern. all 
non-human 
waste was 
composted 

or fed to livestock. human waste went into a septic tank that 
was cleared once a year, then washed with salt. (I did not find 
out where the human waste went after being cleared from the 
septic tank.)
 sami had promised he’d take me inside a neighboring 

cistern. I shot him 
a look. “Follow 
me,” he said, and 
we ran past the 
group. we rushed 
out of the building, 
down the street, 
and along the side 
of the old mosque. 
turning sharply 
we entered a mod-
ern women’s cloth-
ing shop, and sped 
to the back. sami 
stopped in front of a 
dress hanging on a 
wall and said, “We 
are here.”
     he then pushed 
the dress aside, 
revealing a hidden 
door. we stepped 
down into a mas-
sive cistern with 
vaulted ceilings. It 
was the cistern for 

the mosque. I was having so much fun. we had entered a hidden 
world, the mysterious entrance suggesting something like the 
half floor in the movie Being John Malkovich. It was also further 
confirmation that every culture with a dry season has a tradition 
of water harvesting, and Jeddah was no exception. with just over 
two inches (50mm) of rain a year it was not only possible, but 
absolutely necessary. 
 these cisterns were the water source of the past. they are sel-
dom used today, what with the temporary abundance of plumbed 
and pumped distilled seawater, but I feel they are a major part of 
the solution for the not too distant future. they work on gravity, 
not pumps. they do not require pipes throughout the city, only 
pipes from every roof to a tank below. They demonstrate benefi-
cial connections at the local scale and show the resiliency of the 
traditional culture. They also reduce flooding.

 Jeddah gets little rain, but most of it comes all at once in big 
downpours. After our visit floods did major damage in Jeddah. 
sprawling construction of new buildings and roads is occurring 
all over, paving ever more of the watershed. unfortunately the 
runoff from this new infrastructure (and the old) is now directed 
to streets rather than tanks. Thus these floods are more human-
created than weather-created.
 there is a rich history of praying for rain in this dry country, 
but the management of that rain has been largely forgotten with 
the temporarily available “cheap” oil and desalinated water. 
Much of the answer to those prayers lurks under floors and be-
hind dresses, waiting to be remembered.    ∆

This article is adapted from Brad Lancaster’s blog at www.
HarvestingRainwater.com. © 2010 by the author.

Cistern inlet and outlet. (Not currently in 
use.) Buckets were lowered on a rope to 
access the water. 

Just a small part of the vast cistern (now used for the storage of 
clothes) below the mosque.

The secret cistern entrance in a dress shop. 
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Watergy is a term for the nexus of water and en-
ergy. every time we consume power, we also consume 
water. Water is required to generate power: from 0.001 

to 56 gallons (0.004 to 210 L) of water per kWh of electricity 
at the point of use. therefore, anything we can do to reduce our 
power consumption also reduces our water consumption.
 typically, the amount of water consumed during power gen-
eration is much greater when the power is generated at central-
ized plants. On-site and renewable power production such as that 
from rooftop solar panels, uses negligible amounts of water (only 
a little to wash them from time to time).

Calculating watergy 

 How much water is expended in the generation of electric-
ity from different sources? How much energy, and subsequently 
embedded water, do average Us and arizona households use per 
month, depending on where their energy comes from? How about 
you and your community? Use our Online Community Watergy 
Calculator (www.harvestingrainwater.com/watergy-climate/
online-watergy-calculator) to find out.

How much water do we need and what does it cost?

Watergy: Where Water & Energy Meet
Brad Lancaster

 as shown by the Watergy Cost Calculator, a tucson, aZ, 
household consumes 558 gal. (2,112 L) of water per month via its 
electricity consumption if it gets its power from coal (the primary 
source of electricity in tucson), but consumes only 1 gal. (3.8 
liters) of water per month via its electricity consumption, if it gets 
its power from rooftop solar.
 Now let’s go up in scale. Notice how tucson households con-
sume 112,161,890 gallons of water per month by their combined 
electrical consumption if they get their power from coal, but they 
would consume only 219,925 gallons of water per month via their 
combined electrical consumption if they were to get their power 
from rooftop solar.
 in the excel version of the spreadsheet, you can enter the 
number of households in your community to generate ballpark 
numbers for how much water your community consumes through 
its power generation.
 the Community Watergy Calculator was conceived by me, 
and created by megan Hartman, based mainly on watergy data 
for arizona from The Water Costs of Electricity in Arizona (avail-
able at www.harvestingrainwater.com. Whenever i speak or lead 
workshops in another community, megan generates a one-page 
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Water Conservation 
and Climate Data 
sheets for that place. 
many of these are 
available at our web-
site, with more being 
added regularly. 
these spreadsheets 
also list the portion 
of the community’s 
energy consump-
tion which is used to 
pump and treat water, 
as well as a compari-
son of local rainfall 
and water consump-
tion. in most cases, 
a greater volume 
of rain falls on the 
community than 
is provided by the 
municipality. this 
helps make the case 
that if the community 
were to harvest and 
use more of that free, 
high-quality rainwa-
ter, it could reduce or 
eliminate its deple-
tion of local ground 
and surface water 
sources, and reduce 
or eliminate the need to import high-cost water.

The case for Tucson

 the average tucsonan uses 112 gal. (424 liters) of municipal 
water per day. During an average year, 198 gal. (749 liters) of 
rainfall are available per person per day. To arrive at this figure, 
the spreadsheet calculates how much rain falls on the surface 

area of Tucson in a year of average rainfall, divides that figure by 
365 days per year, and then divides that figure by the population 
of tucson. Note that 44% of the City of tucson’s annual energy 
consumption is used to move and treat water.

 Changing municipal water consumption requires changes 
in policy. On the household scale, it is possible to reduce both 
water consumption and energy consumption by considering the 
principles of watergy. For simple and effective tips to reduce 
your energy consumption at home, increase your on-site pas-
sive heating, cooling, and solar-power production, and enhance 
comfort and productivity, see Chapter 4 of Rainwater Harvesting 
for Drylands and Beyond (www.harvestingrainwater.com/books/
volume1). the whole book is packed with great info on how you 
can reduce your water consumption, while greatly enhancing the 
potential and use of your local rainfall, stormwater, greywater, 
and more.      ∆

Since 1993, Brad Lancaster has run a successful permaculture 
consulting, design, and education business. At home, his family 
harvests over 100,000 gallons of rainwater a year on a 1/8-acre 
urban lot and adjoining right-of-way in the desert Southwest. 
This harvested water is then turned into living air conditioners of 
food-bearing shade trees, abundant gardens, and a thriving land-
scape incorporating wildlife habitat, beauty, edible and medicinal 
plants, and more. He is the author of rainwater Harvesting for 
Drylands and Beyond, a two-volume series explaining what water 
harvesting is, how to do it appropriately, and how to modify it to 
the unique conditions of every site. This article is adapted from 
Brad’s blog at www.HarvestingRainwater.com. © 2010 by the 
author.

…44% of the City of Tuc-
son’s annual energy con-
sumption is used to pump 
and treat water.
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Hacienda Santa Barbara is a walled complex of houses, 
courtyards, stables, sheds, a temescal (sweat lodge), and a chapel 
from the late 16th century.

plains that support widespread agriculture, dramatic vistas, and 
thriving cultures dating to pre-Conquest times. the area has a 
distinctive annual alternation of dry and rainy seasons, so the 
collection and efficient use of seasonal water has historically been 
a critical aspect of survival.
 the Hacienda’s multiple buildings are enclosed within a 
walled compound surrounded by two hectares (5 ac) of farmland 
today. this is but a small remnant of what was likely once a large 
landholding, one that would have been reapportioned following 
the 1910-1912 revolution. the property now belongs to the 
Zamora family, some of whom lived on site until the 1970s. 
today, only a caretaker and his family live at santa Barbara. my 
friend, Javier Zamora, has long had plans to restore the buildings 

and to make an eco-
inn. restoration of the 
water system is, of 
course, critical to this 
plan.
 the many roofs and 
hard surfaces inside 
the walls were from 
the very beginning 
designed to collect, 
channel, and store 
large amounts of rain 
water. a hike to the 
top of the cruciform 
chapel reveals the 

highest point in the built landscape and a nice large surface that 
functions as “the headwaters” for the collection of seasonal rains. 
the roof slopes slightly to the west, and is marked by triangular 
channels which guide water from the whole roof into a series of 

Rediscovering, not Reinventing the Wheel

Mexican Water Design Endures 450 Years
Scott Horton

NOveLty CaN Be OverrateD. Designs that focus 
on the innovative or the undiscovered, often offer more 
surface than substance. in seeking to create break new 

ground as designers, we can easily overlook the solutions of 
those who came before us. By doing so, we risk standing on our 
own shoulders, making little progress with designs which may be 
short on vision, heavy on ego, and destined for entropy. 
 in permaculture we learn that the place to start any design is 
with observation, and we can often learn from design solutions 
of the past to inform and improve the work of our time and to 
sustain it into the future. 

 i have had the good fortune to visit a 16th century hacienda 
owned by friends in mexico on multiple occasions over the years, 
and to play amateur archaeologist and permaculture time traveler. 
By observing the various historical systems of the buildings and 
the agriculture, i have been able to 
piece together stories about their 
past functions and to reveal some 
simple, even elegant solutions to 
design problems we still face today.
 One of the most ingenious 
and frankly functional systems 
at Hacienda santa Barbara in 
Chapultepec, tlaxcala state, 
handles water collection and 
distribution. more than four 
centuries after its design, it still 
makes use of thousands of square 
feet of roofs to collect rain water. 
Centralized storage coupled with 
a radiating pattern of distribution 
supplies the collected water to 
humans, livestock, and gardens, 
while also organizing an efficient treatment of waste water.
 santa Barbara is located in the volcanic highlands east of 
mexico City on the slopes of La malinche, a dormant volcano 
whose rich soil cascades gently all around it in sweeping alluvial 

Triangular curbs gently guide rainwater from the sloping chapel roof 
into stone gutters built into the wall.

A recent survey of the Hacienda Santa Barbara by Capra J’Neva.
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inside the compound, and in modern times, it has been connected 
to the municipal water grid—all this in addition to the roof water 
collection.

 Bill mollison has often 
been quoted as saying that 
permaculture represents the 
cutting edge of 10,000 years 
of technology, but i think 
we sometimes forget that 
for every design problem, 
there have likely been many 
solutions already proven in the 
past. Finding relict systems 
or evidence of their past 
functioning is often difficult (we 
find too few examples of woody 
perennial food polycultures in 
temperate zones, for instance), 
but the process begins by 
acknowledging that such 
systems likely existed. if we do 
our homework to analyze the 
needs and yields of a landscape 
and its inhabitants, and then take 

the time to observe deeply, we 
may learn much from how our 
design ancestors solved some 
of the same problems we 
face today.      ∆

Scott Horton is Editor of 
Permaculture Activist and 
lives in the San Francisco 
Bay Area.

canals built atop one of the walls. 
From there they drain into a semi-
circular stone gutter atop a wall 
separating two courtyards, thence 
finally to an underground brick 
channel that delivers the roofwater 
to a large cistern. Water from other 
roofs—storehouses, dwellings, 
stables, etc.—throughout the 
walled compound joins the chapel-
roof water in the covered cistern to 
await distribution.
 a barrel, suspended from a 
wooden crane and powered by 
people, a burro, or a horse, was 
used to lift the water out of the 
cistern into either of two channels. 
One leads to horse troughs at the 
stables outside the walls. the 

other follows 
a labyrinthine 
waterway to 
supply stone and 
adobe pig stalls to 
the northwest of 
the chapel.
     Waste water 
was similarly 
centralized and 
channeled to 
wetlands outside 
the hacienda walls 
to the north. Baths 

and toilets were located centrally, so that liquid waste could be 
carried away by a simple and direct brick pipeline underground.
 redundancy abounds—santa Barbara sits on the bank of 
a small river that runs along its northern walls. there is a well 

The roof of the stunning small chapel is the highest point in the 
human landscape and “the headwaters” of a comprehensive 
rainwater catchment system.

Wall-top water channels are 
invisible from the ground, 
but a rooftop view reveals the 
system of stone canals.

An ingenious distribution system allows one source to water 
dozens of animals in stone and adobe pens within the walls.

External channels on a later storehouse 
(probably 19th C.) flow to the central cistern.

The east wall of the chapel is 
the only place in the complex that 
features canals (downspouts). 
These are thought to have 
provided seasonal water 
to kitchen gardens outside 
the walls near the priest’s 
quarters, the hacienda’s only 
public face to the world.

The cistern (above) is the size of several swimming pools 
stacked one atop the other. It stores tens of thousands of 
gallons of water for use during the dry half of the year. 
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WHeN tHe iDea OF a rOOFtOp garDeN at 
reading international solidarity Centre (risC) began 
to take shape in 2001, it was a practical response to 

the problem of a leaking roof and how to provide sound and heat 
insulation for a conference hall that doubled as a venue for noisy 
events. Little did we imagine that our solution to a domestic crisis 
would create such interest and a steady stream of journalists and 
thesis-writing students. It’s only with the benefit of hindsight, 
that we realise that the story of our edible-forest roof garden has 
a wider significance in a world of rapidly rising oil prices and the 
need to reduce our carbon footprints. 

 risC is an educational charity that aims to raise 
awareness of global issues by working with schools 
and the general public. in 1995, we bought and refur-
bished a complex of buildings close to the town cen-
ter which dated back to the 18th century. this gave 
us the opportunity to reach new audiences through 
a global Cafe and fair-trade World shop, as well as 
broadening our funding base by offering office space 
and conference facilities to community organizations. 
Unfortunately, the shoestring budget could not stretch 
enough to replace a large expanse of flat roof which 
was well past its sell-by date. armed with a tar brush 
and bucket of bitumen, we fought a losing battle with 
the elements, and in 2001 began to look for funding 
to renew the whole roof.
 the idea of a green roof slowly gained momentum 
as internet research revealed its advantages. it soon 
became obvious that a garden would not only extend 
the scope of risC’s educational work but also appeal 
to funders. grants from the national lottery and land-
fill tax fund provided support to begin this project.

The design

 the design for the 200 m2 site (32m x 6m or about 100’ x 
20’) emerged from brainstorming sessions among the workers’ 
collective that runs the organization: a garden could be a tool for 
making connections between the local and global issues, includ-
ing sustainable development, as well as teaching the economic, 

cultural, and historical importance of plants. We collaborated 
with paul Barney, a local permaculture designer, who adapted the 
forest-garden idea, championed by robert Hart in the 1980s, to 
our site and needs. 
 Our design takes into account every aspect of the site, in-
cluding the surrounding buildings, and makes full use of local 
resources. For example, the Centre produces large amounts of 
organic waste which are composted to help feed hungry plants, 
while minimizing landfill. Shredded paper from offices is high in 
carbon, while vegetable peelings from the café and tea bags from 
the meeting rooms are high in nitrogen—the perfect combination 
for rapid decomposition. In exchange, herbs and cut flowers are 
used in the café. Water from surrounding roofs is harvested for 
the drip-feed irrigation system which is powered by a small wind 
turbine and photovoltaic array. the hard landscaping uses a com-
bination of reused, renewable, and recycled materials: old bricks 
destined for the landfill, paths made from woodchips and edged 
with cordwood (tree surgeons’ waste which would otherwise be 
burnt), and fencing and raised beds made from locally coppiced 
hazel and willow. 
 the forest garden is a variation of the permaculture ap-
proach—using a carefully selected combination of perennial 

herbaceous plants, shrubs, trees, and climbers in a planting 
scheme which mimics a multi-layered woodland ecosystem. this 
creates conditions that support great diversity. Once established, 
forest gardens require a little pruning and lots of harvesting from 
early spring to late autumn. Conventional vegetable plots can also 
be included. the use of a 75mm (3”) layer of mulch, together 
with ground-cover plants, such as herbs and strawberries, helps 
conserve moisture and suppress weeds. 

The World’s First Rooftop Forest Garden  
Edible Board Rooms and Allotments in the Sky
Dave Richards

...a garden could be a tool 
for making connections 
between the local and 
global issues...

Hard landscaping and planting was finished by June 2002.
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 the initial plant list had about 120 species—mainly peren-
nial plants from around the world, most with multiple uses: food, 
medicine, fuel, fibre, construction, dye, and scent—chosen to 
generate maximum interest for visitors, from school children 
through to garden experts. they include the full range of lay-
ers, from roots (oca, Oxalis tuberosum; american groundnut, 
Apios americana) and ground cover (strawberries, Fragaria 
spp.; herbs) through to climbers (hops, Humulus lupulus; kiwi, 
Actinidia arguta; grape, Vitis vinifera), small shrubs (lemon 
verbena, Aloysia triphylla; blue sausage tree, Decaisnea fargesii; 
Chilean guava, Ugni molinae) and taller trees (cherry, Prunus 
avium; Japanese raisin tree, Hovenia dulcis). most of our fruit 
trees are heritage varieties dating back to victorian breeders and 
beyond. Notable for their taste (though not for the uniformity 
required by supermarkets), they will also enrich the gene pool 
from which new varieties will emerge that can cope with global 
climate change. the list has now grown to over 185 species.
 As far as we know, the RISC garden was the first attempt to 
create a temperate forest garden on a roof, and so the project was 
something of an experiment. the biggest question was whether 
our intensive planting scheme could flourish on only 30 cm (12”) 
of substrate. there was particular concern that large trees would 
blow over. the past eight years have demonstrated that the leap 
into the unknown has paid off. the garden has matured into a 
beautiful, inspirational oasis that has won awards, astonished 
the hundreds of people who visit every year, and attracted great 
media interest. However, there are important lessons we have 
learned which will make it easier for others to follow in our foot-
steps…or not.

Costs

 as with most voluntary-sector organizations, minimizing 
costs was imperative for the success of this grant-funded project. 
The total budget of £50,000 (US$78,000) was sufficient for repair 
and adapting the roof, and installation of a root-stop waterproof-
ing system, insulation, drainage board, filter fleece, and soil. Hard 

 the roof garden features two winding, intercon-
necting paths which create ecological niches for forest-
edge plants, but which also provide enticing access 
for visitors, especially children. the design had to 
accommodate assorted skylights and ventilation ducts 
and shade cast by a building on the south side of the 
plot. areas at either end of the site receive full sun for 
most of the day. One is planted with sun-loving herbs 
in a raised bed which surrounds a small area of decking 
made froam local wind-felled oak. the greenhouse lies 
at the other end, as well as raised beds used to grow 
annual herbs and flowers for the café. Cordoned fruit 
trees line a hurdle fence on the south-facing side of the 
garden. about half the plot consists of beds.

The structure

 victorian maps show that our site had been a court-
yard garden, covered over in the 1960s. Luckily for us, 
the flat-roof structure was substantial: a series of 18cm 
(7”) rolled-steel joists, resting on reinforced-concrete 
piers, spanned the 6m (20’) wide space. the engineer 
calculated that this could support the combined weight 

of 30cm (12”) of rain-sodden substrate, hard landscaping, our 
intensive planting, and visitors. this meant we could proceed 
with the forest-garden design without the need for additional 
strengthening, which would probably have been prohibitively 
expensive for a cash-strapped charity. Fortunately, the existing 
drainage system was easily adapted to harvest rainwater, so the 
new system could be laid on top of the existing decking. 

Plants for every purpose

 the contractors began stripping off the old felt in October 
2001 and completed the waterproofing in two weeks. They also 
supplied the lightweight substrate (reclaimed potato washings we 
were told). risC took responsibility for managing the construc-
tion of the main hard-landscaping features: paths paved with 
simulated-stone slabs made from reconstituted building waste 
(high embedded energy from cement, but lower carbon footprint 
than imported stone found in most garden centers), raised beds, 
a staircase, and fencing to secure the plot. planting by a team of 
volunteers was completed by early June 2002. 

Water from surrounding 
roofs is harvested for the 
drip-feed irrigation system 
which is powered by a 
small wind turbine and 
photovoltaic array.

A winding path invites exploration by children and others.
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landscaping, design and planting, the irrigation system, including 
renewable energy components, were also included in this budget. 
Use of renewable and reused materials (most notably Oxfordshire 
limestone originally used in the 12th century to build reading 
abbey, used a second time in an 18th century make-over of our 
building, and a third incarnation on our rooftop garden) helped to 
reduce the cost of hard landscaping, while our crew of dedicated 
volunteers helped to minimize labor costs during construction. 
Ongoing maintenance costs are minimal—small amounts of or-
ganic soil improvers, a new pump for the irrigation system—and 
have been covered by donations from visitors.

Water

 the biggest problem is water, both because we aspire to being 
a zero-carbon garden and the rising cost of being part of thames 
Waters’ revenue stream. Despite our water-conserving meth-
ods, the garden is like a huge hanging basket and does not hold 
water very effectively. there is no water table for roots to seek 
out. the intensive planting has high water requirements during 
the summer which cannot be met by our meagre 2000 liter (530 
gal.) storage capacity. With climate change predicted to produce 
drought conditions every three years on average and huge and 

increasing water demand in southeast england, we need to be 
completely independent of mains water to guarantee the garden’s 
survival. During the dry summer of 2006, when it did not rain for 
six weeks, the garden was severely stressed and survived only 
because, as a business, we were able to use hose-pipes. if thames 
Water had been forced to limit supply to standpipes in the street, 
the garden would have shrivelled and died. Unfortunately, the 
garden is not metered separately so we do not have accurate data 
for water consumption during dry periods, but estimate 500-750 
liters/day (120-180 gal/day) when our storage tank runs dry. On 
the plus side, water that percolates through the soil is recycled 
through the irrigation system.
 When funding allows, our solution is to bury a large cistern 
in the car park. the footprint of the whole Centre is 420 m2 (4500 
sf) which would yield about 13 m3 (3400 gal.) of water in an av-
erage July, reading’s driest month. For most of the year, this will 
be used to flush toilets but can be used on the garden during dry 
periods. this will ensure that we do not have to turn our temper-
ate forest into a mediterranean garden.

Maintenance

 One of the virtues of a forest garden is that it is low-mainte-

nance because it uses predominantly perennial plants, which look 
after themselves, and there is permanent ground cover, which 
reduces weeding. The first year after planting is the most time 
consuming. We created a biodegradable membrane from unsold 
copies of the local newspaper, topped with a layer of woodchip. 

this kept watering and weeding to a minimum while plants 
became established. the garden is maintained by one volunteer, 
a skilled horticulturist, who occasionally mobilizes a larger group 
of volunteers to apply a spring dressing of organic horse manure 
and harvest willow to repair raised beds. 
 During the winter months, mary spends 2-3 hrs/week on 
general maintenance, including pruning fruit trees, shrubs, and 
climbers. spring is the busiest time of year, taking 7-8 hrs/week 
propagating plants for sale to visitors, thinning unwanted self-
seeded plants, and planting gaps. routine summer maintenance 
falls to 3-6 hrs/week, watering when necessary, harvesting and 
clearing rampant growth from skylights.

Fertility and plant health

 Like any allotment, our garden demands large amounts of 
nutrient. Despite annual dressings of compost and manure which 
increase the moisture-retaining organic content of the soil, nutri-
ents are quickly leached from the relatively light soil, although 
they are recirculated via the irrigation system. We monitor the 
health of plants which provides the surest indication of deficien-
cies. although the shallow soil depth has had a bonsai effect on 
larger shrubs and trees, most are extremely healthy and display 
vigorous growth. Our tallest tree, a self-fertile cherry, prunus 
avium ‘stella,’ has grown from a scrawny 2-year old, 1.5m (5’) 
sapling into a robust 6m (20’) specimen, which has had to be cut 
back to reduce its wind resistance. this was explained in roberts 
Kourik's excellent Roots Demystified, which shows that although 
trees and shrubs have root systems which extend many meters 
in all directions, 90% of roots are found in the top 45cm (18”) 
around them, and most of the absorption of water and nutrients 
takes place in this layer. (1) 
 every year or so, we apply a spring dressing of powdered 
seaweed, a slow-release source of nutrients. We have also added 

...water that percolates 
through the soil is 
recycled through the 
irrigation system.

The garden has become an integral part of RISC’s mission to 
raise awareness of global issues. Informal meetings often take 
place amidst the plants and peaceful greenery on the roof.
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ground scottish granite which replaces minerals and trace ele-
ments. a few plants, notably currants and hardy kiwis on the edge 
of the garden, have not thrived under these conditions, but this is 
probably due to stress caused by unreliable watering. 

Pests

 pests have not been a serious problem. there are many plants 
which attract beneficial insects which not only aid pollination, but 
also help control aphids and other unwanted insects. the garden 
attracts birds such as blue tits which consume caterpillars, though 
not enough of the rose chafer beetle and sawfly larvae which find 
some of our plants especially tasty. another observation is that 
fungal disease is minimal. For example, interplanting seems to 
benefit commercial varieties of strawberry which have spread and 
prospered, even though it is recommended that they are replaced 
every year to prevent infection.

Use of the garden

 From the outset, the garden was intended as a tool to com-
municate risC’s local-global message to a wider public. it has 
been an overwhelming success from this point of view. We have 
about 750 visitors a year, mainly in summer. For a time, we left 
the gate open so people could just drop by, but discovered that 
junkies also found it an agreeable place to begin their voyages of 
discovery. the garden is now open by appointment for school and 
gardening groups, and to the general public on four weekends 
during the summer. in addition, groups using risC’s conference 
facilities and meeting rooms often use the gar-
den as a break-out room or a place of respite 
from intense workshop activities. performance 
artists have also used the garden in their pro-
ductions.
 visitors can have a guided tour which 
explains the principles behind the garden and 
the stories behind some of our favorite plants. 
the ultimate must be emmer wheat, triticum 
dicoccum, first domesticated in the Fertile 
Crescent 10,000 years ago, and the founda-
tion of several civilizations. Our interpretation 
materials have improved: all-weather, Uv-
resistant information panels, detailed labels 
listing uses, and leaflets. We have added new 
elements to the garden which demonstrate 
sustainable gardening techniques: siphons to 
empty bathwater, low-cost, rain-fed irrigation 
systems using 200-liter containers formerly 
used to import pickled onions and porous pipe 
made from recycled car tires. in 2006, our 
water-conservation methods were featured on 
the BBC’s gardeners’ World. 

Education

 the garden has been incorporated into 
risC’s formal education work, particularly to 
demonstrate the outdoor classroom as an ideal 
resource to deliver all areas of the curriculum. 

participants in initial teacher training and Continuing profes-
sional Development courses run by risC visit the garden as a 
demonstration of how school grounds can be used to meet the 
government’s strategy for healthy living and sustainable schools. 
 We have developed activities for children which encourage 
them to explore the garden and discover the importance of plants. 
Being asked to be on the lookout for the plant which could kill 
them is a foolproof way of focusing young minds. the leaves 
of american pokeweed, Phytolacca americana, undermine the 
immune system, but the toxins can be neutralised by cooking. in 
the Us, the spinach-like leaves are canned and marketed as poke 
salad, inspiring tony Joe White’s 1969 hit, “polk salad annie,” 
which was part of elvis presley’s 1970s repertoire. One spin-off 
from our education work has been the construction of school for-
est gardens inspired by the RISC model, though all on terra firma. 
(2)

The industry

 another category of visitors include professionals who are 
interested in green roofs. We open during the royal institute 
of British architects’ (riBa) architecture Week and receive a 
steady stream of students, facilities managers, and other people 
interested in the growing field of sustainable landscapes—par-
ticularly green walls and roofs and sustainable Urban Drainage 
(sUDs). more recently, there has been increased interest in the 
food-growing aspect of the roof garden, as part of a strategy to 
promote healthy lifestyles and reduce food miles by encouraging 
urban agriculture. (3,4)
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ideas for creative irrigation. (6)  But there is no getting away 
from the fact that a truly sustainable rain-fed irrigation system for 
an intensively planted green roof is difficult to achieve because 
of the problem of storing heavy, harvested rainwater in the urban 
landscape, and the cost, in both money and CO2, of constructing 
cisterns.

 Our experience has also shown that an intensively planted 
forest garden is a viable low-maintenance option for owners, 
architects, and developers to add to their palette. such a gar-
den scores high on the education, habitat creation, and amenity 
levels, and can produce food and other useful forest products. if 
maximum productivity is the aim, and low maintenance is not a 
priority, then annie Novak’s 6,000 sf (560 m2) organic farm on a 
Brooklyn warehouse roof demonstrates what is possible. (7) 
 an intensive green roof requires higher capital spending, 
especially on structural strengthening, root-proofing, and sustain-
able irrigation systems, but the additional cost of incorporating 
an element of a forest garden on a new building or a complete re-
furbishment of an existing building, is marginal, especially when 
compared to the value added. Just imagine if forest gardens, 
rather than sedum mats, had been planted on roofs in the world's 
financial districts. Edible boardrooms might have helped to put 
city folks back in touch with the real world, prevented the credit 
crunch, and give the human race a realistic chance of juggling the 
challenges of climate change and peak Oil to give the planet and 
all its peoples the possibility of a sustainable future.     ∆
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...an intensively planted 
forest garden is a viable 
low-maintenance option…

Lessons

 in 2001, a roof garden was an intriguing idea. the journey 
of the past nine years has been an unexpected revelation and has 
opened up new worlds, enriching many lives, from those of us 
who are intimately involved in its continuing evolution, to the 
children who have eaten daylily flowers and adults who have 
gone on to grow their own forest gardens. Feedback from visitors 
describes a space that feeds the soul and all the senses. it is a 
valuable oasis in a concrete-, tarmac-, and block-paved jungle, 
a means for people to reconnect with mother earth. We become 
slightly different people in a garden—more relaxed and less for-
mal.
 Where land is available to grow food, it is probably preferable 
to reduce costs and use low- maintenance sedum or other ex-
tensive, low-maintenance plantings to gain the benefits of green 
roofs. However, in an urban context where land is often at a pre-
mium, green roofs have a part to play in urban agriculture. City 
Farmer, Canada’s Office of Urban Agriculture, has produced an 
extensive list of successful aerial allotment projects from around 
the world. (5) However, like conventional allotments, this form of 
productive green roof requires a large supply of water. montreal-
based alternatives has published an excellent practical guide to 
setting up your own edible rooftop garden which includes many 

Medium-sized trees have become established on the roof. Even 
though their size is limited by growing conditions, some speci-
mens have grown tall enough to provide significant shade.
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Conservation Practices and Savings Tips

Water Use in the Home
Jerry Yudelson
 Water sustains all.
   — thales of miletus, 600 BC (1)

aLmOst 60% OF HOUseHOLD Water Use goes for 
shower, toilet, and bath, our daily need for cleanliness. 
Fig. 6.1 shows the sources of water use inside the home. 

you can see that leaks might account for as much as 12% of total 
household water consumption.
 Where do the leaks or non-specific uses come from? A leaky 
toilet, a dripping faucet, leaving the sink running while doing 
dishes or brushing your teeth, perhaps a drip irrigation system 
where some rodent has chewed a hole in the line, all contribute to 
household water use.

WaterSense Appliances

 the U.s. environmental protection agency’s (epa) Wa-
terSense® efficiency label now covers faucets and high-efficien-
cy toilets for the home and flushing urinals and high-efficiency 
(tank-type) toilets for commercial purposes. you can expect 
shower heads, clothes washers, and dishwashers to be added to 
the list soon, along with commercial pre-rinse spray valves and 
landscape irrigation controllers. (3) epa has a calculator that 
allows you to estimate your savings in water and energy by using 
Watersense appliances.(4) Fig. 6.2 shows the reduction in water 
use from Watersense toilets, urinals, shower heads, and faucets.

High-efficiency toilets

 Let’s begin our home water conservation discussion with one 
appliance that we have to use every day: the toilet.

Background
 the energy policy act (epact) of 1992 mandated a maxi-
mum of 1.6 gals. per flush (gpf) for new toilets beginning in 
1994. Nevertheless, quite a few homes and apartments still have 

older toilets that might 
use 3.5 or more gpf. 
During previous periods 
of water shortages, 
many people would put 
bricks or dams in these 
older toilets to cut water 
use per flush, without 
any noticeable decline 
in performance. in Janu-
ary 2007, epa released 
its first product specifications for high efficiency toilets (HETs). 
these require that Hets use at least 20% less water than standard 
1.6 gpf models. The water-efficiency and flushing performance of 
WaterSense HETs have to be tested and verified by an indepen-
dent testing laboratory and manufactured by a company that has 
voluntarily partnered with the epa and the Watersense program.

Types of High-efficiency Toilets
 Hets are available in various forms:
 • Pressure-assist toilets compress air at the top of the refill 
tank to increase flush velocity.
 • Flushometer (valve-type) toilets use direct water pressure 
to flush without 
a tank. these are 
common in com-
mercial buildings.
 • Dual-flush 
toilets use 1.6 
gpf for solids and 
0.8 to 1.1 gpf for 
liquids. (6) i have 
two of the 1.6/0.8 
gpf dual-flush toi-
lets in my home, 
made by Kohler, 
and they work fine.
 
Improved Performance and Testing
 Due to advances in hydraulic engineering and more-effective 
performance testing, the Hets currently on the market are far 
more reliable than first generation HETs introduced in the 1990s. 
Nearly every toilet component, including the tank, flush valve, 
bowl rim and trapway, has recently been re-engineered as a result 
of new tools such as Computational Fluid Dynamics (CFD) com-
puter modeling. (7) although all toilets sold in the U.s. meet the 
minimum flush volume and performance standards of the Ameri-
can National standards institute/american society of mechanical 
engineers (aNsi/asme), these products receive only a pass or 
fail grade, making relative performance comparisons impossible.
 in 2003, the maximum performance (map) test was estab-
lished to “identify how well popular toilet models perform using 

Figure 6.1 Toilets, showers and 
faucets account for 3/4 of water use 
inside a typical California home. (2)

Figure 6.2 WaterSense appliances are designed to cut water 
use by 20% in flush toilets, 50% in urinals, 35% in faucets and 
20% in shower heads. (5)

Figure 6.3 Dual-flush toilets can save 
25% or more of the water used in current 
flush-toilets and much more compared to 
pre-1992 models. Courtesy of Caroma.
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a realistic test media. a new testing protocol, cooperatively 
developed by water-efficiency and plumbing fixture specialists 
in the U.s. and Canada, incorporated the use of soybean paste 
(miso) as a test media, closely replicating the ‘real world demand’ 
upon fixtures.” (8) Actually, to conserve on soybean paste, the 
test medium became miso wrapped in a condom, which replicates 
real-life turds surpris-
ingly well. the 14th 
edition of these map 
test results, released in 
may 2009, detailed the 
performance of more 
than 1,000 toilet mod-
els including those 
that are Watersense-
certified HETs. (9) A 
map test exclusively 
for commercial prod-
ucts and applications 
is currently under 
development. (10)

Where to learn more
 Both the Alliance for Water Efficiency (11) and the EPA web-
sites provide extensive information on the Watersense program, 
industry partners, and certified toilet tank and bowl combinations 
(which is a subtle yet important distinction since only specific 
tank and bowl combinations can achieve Watersense toilet 
certification). (12) The EPA’s WaterSense Current, (13) a quar-
terly news update on Watersense, is a valuable resource on this 
maturing certification system. Your local water utility may have 
additional information on its website, along with possible incen-
tive programs that will pay all or most of the cost of replacing 
older toilets with Watersense-labeled toilets.

Estimated Water Savings
 in the 1970s, during times of water shortages, a popular motto 
was, “If it’s yellow, let it mellow; if it’s brown, flush it down.” 
Now, with dual-flush toilets, we can accomplish the same goal. 
Assuming three liquid flushes per day and one solid flush per per-
son in a four-person household, the average daily water savings 
of dual-flush toilets, per person, would be 2.4 gals., a savings of 
37.5% over a standard toilet’s 6.4 gals. For four people for a full 
year, that would be 3,360 gals. By reducing toilet use by 37.5%, 
overall household consumption could be reduced by about 10%.

Low-flow fixtures

 There are myriad low-flow faucets and shower heads on 
the market; you only have to go to the EPA website and find a 
manufacturer who makes WaterSense-labeled fixtures. Figure 6.4 
shows that a water-conserving fixture can still be very attractive 
while delivering a good flow rate.
 Let’s look at the total water flows through a home, as shown 
in Fig. 6.5. in most homes, the basic inputs are water from the 
water mains (utility water) and rainwater that can be captured and 
used for outdoor watering. Inside the home are water-efficiency 
fixtures and appliances and, in some cases, graywater that can be 
recovered and used for outdoor irrigation. Wastewater, a mixture 

of graywater and blackwater, flows from the home into the sewer 
and then to a local sewage treatment plant. 
 Figure 6.6 shows an integrated sink/toilet combination that 
effectively takes graywater from washing, shaving, and other sink 
uses, and puts it directly into the toilet tank for future flushing. 
i’m still having a hard time thinking that people will straddle 
a toilet to wash their hands, but as we enter a new era of water 
conservation thinking, anything’s possible! Other units put the 
graywater storage under the sink and pump it into the toilet tank 
after each flush. This approach seems more user-friendly.

Shower heads

 the epact of 1992 established a maximum of 2.5 gpm for 
shower heads at 80 psi. Efficient shower heads use 1.5 gpm or 
less. epa’s Watersense program is working on a standard for 
shower heads that will likely use a 2.0 gpm flow rate. Efficient 
shower heads can pay for themselves in just a few months 
because they also reduce energy use. One concern is that flow 
restrictors are sometimes used to meet the EPAct maximum flow 
limit, but they can be easily removed which defeats the conserva-

tion goal. multiple shower heads 
and body-wash nozzles are trendy 
in newer bathrooms. they present a 
loophole for shower head-efficiency 
standards. some manufacturers are 
marketing high-end “shower tower” 
systems that use as much as 20 
gpm. this trend is contributing to 
a rise in water consumption in new 
homes and remodeled bathrooms.

Faucets

 the epact of 1992 limited 
the flow rate of residential kitchen 
and bathroom faucets to 2.5 gpm at 
80 psi or 2.2 gpm at 60 psi. in the 
case of bathroom faucets, Wa-
terSense fixtures must meet a more 
stringent maximum flow rate of 1.5 
gpm at 60 psi, a one-third reduction. 
similar to shower heads, a concern 

is some faucets achieve mandated low flow rates with aerators or 
flow restrictors that could later be removed. The lower the flow 
rate, the longer it takes for hot water to reach the user, requiring 
greater amounts of energy. aerators may also lose their effective-
ness over time because of clogging and have to be serviced or 
replaced.

WaterSense Homes

 in June 2009, epa released a standard for the Watersense 
New Home certification, (17) usable by homebuilders to desig-
nate homes that reduce water consumption by 20%. this program 
should roll out in 2010 and 2011 to the home-building industry. i 
expect it to be especially popular in regions that have seen signifi-
cant water shortages in the past few years. the requirements deal 
with three key areas of household water conservation:

Figure 6.4 Water-saving shower heads 
can be attractive. © Kohler Co. used 
with permission.

Figure 6.5 Household 
water use can be reduced 
with simple strategies that 
focus on efficient fixtures, 
rainwater harvesting and 
graywater reuse. 
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in Australia have found significant bacterial contamination of 
cisterns, which are very popular in australia. (20) it’s important 
that if you use rainwater in a way that could result in ingesting it, 
you decontaminate the water supply regularly. Chlorine bleach is 
one way to do this.

Going further with water conservation

 Each measure will provide both real and “psychic” benefits, 
reducing your water bills and showing your family and friends 
that you take water conservation seriously. most of them are 
low- or no-cost measures; some require replacing appliances, 
such as dishwashers and clothes washers, which is best done as 
these wear out. Others require installing new systems, which 
will require some cash outlay. still others require some lifestyle 
changes, such as taking shorter showers or putting up with less 
flow from faucets and shower heads. Some water treatment sys-
tems (such as reverse osmosis filters and water softeners) actually 
increase water consumption because of the required backflushing; 
these systems typically increase household water use by an aver-
age of 15.8 gallons per day. (22)

Recirculating hot water systems

 as one example, consider the amount of water wasted while 
waiting for hot water, especially first thing in the morning, 
something that upsets many people. there are many devices on 
the market now with an electronically controlled pump-and-valve 
assembly that circulates the water back to the water heater that 
would normally go down the drain. (24) according to one expert, 
“the best pump system is one that has a temperature controlled 
by-pass valve under the farthest fixture sink and a timer on a 
pump that can be conveniently located next to the water heater. 
the timer can be set to go on and off at 15-minute intervals 
depending upon when you need hot water at the fixtures.” (25) I 
installed this type of system in my home in January 2010, and it 
works just fine. I set it to run from 5:00 am to 8:00 am, so there 
would be instant hot water during the time our family is getting 
ready for the day.
 the only issue i have with this system is that since most 
homes feature long plumbing runs from the water heater to point 
of use, there is going to be some energy wasted in circulating 
cold water through uninsulated water pipes, but i’d rather save 

 • Indoor water use, including plumbing, plumbing fixtures and 
fittings, appliances, and other water-using equipment
 • Outdoor water use, including landscape design and irrigation 
systems, if installed
 • Homeowner education (18)
 For indoor water use, a Watersense Home will adopt the latest 
guidelines for appliances and fixtures, including water pressure, 
hot water waste, bath and kitchen faucets, toilets, shower heads, 
clothes washers, and dishwashers. if the builder provides evapo-
rative coolers, drinking water (reverse osmosis) treatment, or wa-
ter softeners, they must also meet specific water-saving criteria.

 For outdoor water use, landscape must be designed with no 
more than 40% turf or to meet a specific water budget. Irriga-
tion systems, if sold with the home, must meet specific criteria, 
including guidelines for irrigation system controllers.
 Homeowner education must include an operating manual for 
all water-using equipment or controls installed in the house and 
yard, including all relevant Watersense materials on indoor and 
outdoor water use. Further, if an irrigation system is installed, the 
builder must provide the homebuyer with a schematic drawing of 
the system and copies of the recommended or programmed irriga-
tion schedules.

Water quality in the home

 in Dry Run, i am concerned mostly about the quantity of 
water available for urban uses, not its quality. most of us take for 
granted that our drinking water is safe. some of us want to get 
rid of chlorine and minerals, so we filter our drinking water using 
reverse osmosis and activated carbon filters. For the most part, 
we don’t worry about what’s in the water supply, since munici-
pally supplied water has generally been quite safe in the Us and 
Canada. However, as we start to reuse water—such as rainwater 
and graywater—in our homes, we should take all necessary pre-
cautions to make sure that contaminants don’t enter the drinking 
water supply. Of course, if your water supply comes from wells, 
you can test the water regularly. in the Us, the federal epa re-
quires all cities over 100,000 population to survey drinking water 
quality annually (called “consumer confidence reports”). (19)
 the epa issues a maximum contaminant level goal (mCLg) 
for 90 contaminants, which shows the levels below which there 
is no known or expected risk to health. Water suppliers are not 
allowed to distribute water that exceeds any of these mCLgs.
 a source of water contamination could be rainwater harvested 
and used for consumption or watering food crops. researchers 

Table 6.1 Possible Water Supply Contaminants (partial list) (21)
arsenic Chromium Nitrates

Bacteria Copper radium

Carbufuran Cryptosporidium radon

Chloramine Hydrogen sulfide sulfates

Chlorine Lead trihalomethanes

Chlorine 
by-products

mercury volatile Organic 
Compounds
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the water. at a typi-
cal installation cost 
of $500 to $600, it’s 
going to take some 
time to recover the 
initial investment 
with annual water 
savings, but the satis-
faction of instant hot 
water might well be 
worth it. some water 
utilities have begun to 
offer rebates for this 
retrofit. (26)
 For saving water 
by generating instant 
hot water, there are 
also tankless water 
heaters on the market 
that usually fit on the 
outside of the house, 
along with instant, on-demand water heaters that fit under a sink.  
 

Summary 

 Do you know how your water use compares to the national 
average of  150 gallons per person per day? even though it’s 
not currently a requirement, could you imagine reducing your 
water use to match australian levels of 43 gals. (150 liters) per 
person per day? there are cost-effective, easy-to-install options 
for reducing water use inside the home, and many water utilities 
offer rebate programs for them. Today’s HETs and dual-flush 
toilets work as well as traditional toilets and can reduce overall 
household water use by 10 to 20 percent. Consider replacing your 

faucets with those that are Watersense-labeled and install shower 
heads that have a flow at or below 2 gpm. While more costly 
to buy and more complicated to install, hot water recirculation, 
graywater recycling and rainwater harvesting systems can also 
contribute to reducing water use in the home. addressing water 
use inside the home will provide financial savings and personal 
rewards for your “sustainability bank account.”     ∆

©2010 by the author. Jerry Yudelson, PE, MS, MBA, LEED AP, is 
the founder of Yudelson Associates, a green building and sustain-
able planning consultancy based in Tucson, Arizona. Excerpted 
from Dry run: preventing the Next Urban Water Crisis, published 
by New Society Publishers and used here by permission.
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Table 6.2 Range of Home Water Conservation Measures (23)

 Measure     Potential Savings
1. Dual-flush or high-efficiency toilets  4,000 gallons per year.
2. Low-flow shower heads  7.5 to 12 gals. per 5-minute shower, about 7,800 gallons/year
3. ENERGY STAR dishwashers  3 to 8 gallons per load, about 1,250 gallons per year.
4. ENERGY STAR clothes washers  18 gallons per load, about 11,000 gallons per year.
5. Faucet aerators (bath and kitchen)  1,700 gallons per year.
6. Hot water recirculation systems  7,300 gallons per year.
7. Greywater reuse  30,000 to 40,000 gallons per year (of irrigation water).
8. Rainwater catchment  50% of home water use (if applied to 100% of site irrigation).
9. Low-water-using native/adapted  Up to 40% of total household water use
 landscape or xeriscape; remove lawn;    (assuming no irrigation water required). 
10. Rain gardens or bio-swales  Included in landscape measures.
11. Lifestyle changes   Don’t run water when shaving, brushing teeth (~ 3 gal./event)
   Take shorter showers (1–2 mins. shorter can save 5 gals.),
   Wash dishes in dishwasher when full.
   Wash car at car wash, not in driveway.
12. Maintenance   Check for leaks (fixing leaky faucets can save 20 gals per day); 
      use dye for toilet (fixing toilet l)
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BaCK iN 1986, my partNer, LyN, aND i achieved 
one of our core goals and managed to purchase a scrap 
of land, tir penrhos isaf, in "wet Wales," near Dolgellau. 

according to the National atlas of Wales, this land receives about 
250cm (almost 100") of rainfall per year, yet even then i was 
thinking that at some point in the future i would have to deal with 
drought. my weather diaries over the next two decades validated 
this concern. periods of intense drought in the once-wet uplands 
are now inevitable. this symptom of global climate change will 
have profound effects on everyone living in Britain.
 With climate instability in mind, i began a practical ex-
periment to increase water storage in the soils on our holding, 
through the construction of a simple causeway. i proceeded 
carefully, following much thought, setting up a small-scale trial 
followed by long observation, before extending the experiment in 
the light of knowledge gained through the trial.
 
Background and site description

 The site of the first trial was about two-thirds of an acre on a 
very mild slope. it was slightly sunken in relation to the sur-
rounding land and may once have been a small peat bog with the 
peat being removed for fuel, leaving the depression. an attempt 
had then been made by previous occupants to turn this shallow 
basin into sheep pasture by cutting a crude herringbone drainage-
ditch pattern.

 this attempt to improve drainage was not particularly suc-
cessful. The basin was included in a larger field whose straight-
line boundaries reflected a concern with the cost and ease of 
fencing, rather than with actual land types or topography. regular 
grazing by sheep, cattle, and horses meant that the shallow de-
pression was almost always a muddy corner.
 Our initial approach was gradually to re-fence the land ac-
cording to soil type and topography. We took the depression out 
of our regular grazing scheme, which allowed better control of 
the animals (including less poaching). the drainage ditches con-
tinued to flow.

Causeway construction: first trial

 My first tentative intervention came in 1995, coincident with 
re-fencing a nearby paddock which resulted in the need to deal 
with a quantity of half-rotten softwood stakes. i laid some of 
these lengthwise in one of the drainage ditches until they were 
level with the surface then added more on either side to create a 
simple causeway. I had in mind to slow the flow of water in the 
ditch.
 i chose to start roughly at the center of the depression. Had 
i started at the slightly uphill side of the depression, any effect 
upslope of the causeway would have been difficult to detect. 
Besides, this was drier land and quite good grazing anyway. if 
i had started at the bottom, too much water could have built up 
and possibly have broken through the causeway with consequent 
erosion. as rivers appear to start in the middle, and grow both up 
and downstream simultaneously, i thought this approach might be 
appropriate here.

With climate instability in 
mind, I began a practical 
experiment to increase 
water storage in the soils 
on our holding…

Reclaiming Poorly Drained Land

The Causeway Approach
Chris Dixon

The first causeway under construction (1995). Rotten stakes, 
fascines, and organic debris lay over the soil.



38     PERMACULTURE ACTIVIST  •  #78

Rather than flowing through the original drainage channel, water 
now spread across the whole length of the causeway. this new 
flow formed many small puddles and hanging pools below the 
causeway that appeared to be suspended, hanging above and 
around the original ditch, giving a stepped appearance.

observation and consolidation

 I kept an eye on the trial causeway over the next five years, 
taking special care to check it out in extreme conditions. it ap-
peared to be stable and showed no signs of collapsing or being 
swept away in catastrophic flooding. I occasionally added another 
layer of scrap timber and spare organic material to raise its level. 
By 2000, the water level immediately upslope of the causeway 
was approximately one meter above the original ditch level which 
was still just visible on the lower side.
    I had planted some flag iris on the upslope side, together with 
bog bean (Menyanthes trifoliata) and spearwort (Ranunculus 
spp.). all these had done very well and, together with native 
volunteers like meadowsweet (Filipendula ulmaria) and water 
mint (Mentha aquatica), had created a mass of luxuriant vegeta-
tion. the occasional addition of ducks to the system meant that 
small areas of water remained open for most of the year. various 
dragonfly species also took advantage of the site and could be 
seen regularly patrolling the area.
 encouraged by the feeling that nothing too drastic or unwanted 
had happened, I added two more causeways, one above the first 
one and one below, and sat back to watch for a few more years.

A decade later

 By 2005, the site had changed from muddy, sheep-grazed 
lawn to a dense mass of foliage. this collection included the 
species i have mentioned already, plus sedges (Cyperaceae), 
angelica (Angelica sylvestris), and a number of self-seeded wil-
low (Salix spp.), birch (Betula spp.), and even a scots pine (Pinus 
sylvestris) that continues to grow, apparently quite happily, in a 
foot of water.
 During the autumn and winter of 2005, i bolstered my 
courage and completed the causeways so that they crossed the 
depression from one side to the other in gentle curves. i coppiced 
the willow for firewood, cut the smaller pieces, the brash, into 

 The first rotten-stake causeway extended for about 4m. Spaces 
between the stakes were filled with weedings, prunings, and soil 
from minor excavations elsewhere on the site. i then watched 
what happened.
 the water backed up in the ditch to the level of the causeway, 
but remained as open water for less than a season as various 
plants took advantage of the new niche and filled it. It looked a 
bit like a dam at first but unlike a dam it had no outlet channel 
and was full of leaks (seeps). in normal conditions, water seeped 
evenly throughout the whole length of the causeway. in heavy 
rainfall, as the causeway is more or less level, it flowed evenly 
over the whole length without building up any great speed or 
forming a channel.
 The causeway seemed to slow down the flow of water on both 
the upslope and downslope sides, rather like a shelter belt that 
slows air movement and creates shelter on both sides. the effect 
was noticeable because a buildup of silt occurred not just on the 
upslope side, as one would expect, but also on the downslope. 

Fascines
 i came across fascines while perusing my dad’s copy of the 
1795 edition of the Encyclopaedia Britannica as a kid (20 vol-
umes bought at a farm sale in Cumberland for 30 shillings and 
transported home in two sacks tied to the pedals of his bicycle).
 Fascines, according to this illustrious dictionary, are six-
foot-long (about 2 m) bundles of thin poles and brash about 
one foot in diameter, bound in the middle and at each end. 
they were used extensively for all forms of earthworks and 
light road construction, particularly over marshes and broken 
ground, usually combined with gabions (in those days, woven 
from willow or cane, rather than wire mesh). the fascines were 
laid out side-by-side and covered with earth, then another layer 
of fascines was placed at right angles to the first and covered 
with another layer of earth and so on, up to the desired height. 
The gabions were earth-filled and positioned at the edges of the 
fascines for additional stability.
 i started making them as a way of dealing with brash from 
18-20 year-old birch and willow rather than bothering with 
machinery for chipping or shredding. it’s quite surprising how 
much brash goes into one neat, easily moveable fascine. 
 i use my fascines mainly for causeway or dam construction 
on our marsh, building up the water-storage capacity and also 
sequestering the carbon in the construction. they can also be 
used to stabilize banks and steep slopes and for light-track con-
struction, but imaginative permies will see other applications, 
such as inclined planes and large-scale earthworks. By staking 
fascines in lines along contours, similar effects to swales can 
be achieved. if you use willow for stakes, you can then grow 
materials for more fascines to extend the system. the fascines 
can also be re-cut into faggots to suit wood-fuel burners by us-
ing additional ties and cutting through at the appropriate length 
with a chainsaw or bow saw.
 Out of interest, the root of the word comes from fasci, the 
bundle of sticks with a small axe, carried by roman lictors as a 
sign of their office. It’s the same root as fascist, but obviously 
much more politically correct in this form.   ∆

Marsh and bog plants in a wetland microenvironment created by 
the first causeway.
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Access
 Wetlands and bogs are often difficult to get into (or out of). 
the causeways provide a relatively easy means of access. after 
browsing through old copies of Current Archaeology, i found 
reports of several Neolithic causeways or tracks through wetlands 
resembling what i was doing. this discovery was most satisfying.

Productive plants
 improved access means it is possible to begin gardening on 
either side of the causeway. my use of weeds in the construction 
process meant that a lot of stuff inadvertently got planted, such 
as black currants (Ribes nigrum), which have done very well, 
comfrey (Symphytum officinale), cabbage, kale, and strawberries 
(Fragaria spp.). much more work could be done here: the cause-
ways provide a wetter edge and a (slightly) drier edge, offering a 
variety of niches for plant species.
 much of the material for the causeways was willow and in 
spring 2006 a lot of this rooted. as the causeway is walked fairly 
regularly, it sprouted predominantly from the edges, creating in 

lengths that were the same width as the causeway, and laid them 
down either loose or tied in bundles as fascines (see sidebar). 
again, i consolidated the causeways by tipping wheelbarrow-
loads of weeds onto the surface and treading them in. this opera-
tion was essentially complete by the spring of 2006.
 Once again, i observed the water spreading above the cause-
ways and seeping slowly through, depositing silt on both sides.

Consequences

 there are a number of important and useful consequences to 
this technique: 

Water storage
 Water storage was the original goal of the trial. most water 
storage is in the soil rather than on the surface, as in a pond, 
although mini-ponds are present as well. The surface of the first 
trial causeway is now approximately 1.3m above the water level 
in the original ditch. this represents a considerable increase in 
water storage.
 raising the water table in this way has altered the through-
flow of water surrounding the site. The grass above it has become 
damper, and, on one side, it is noticeably wetter. this effect needs 
to be considered carefully before implementing the technique.
 in 2006, the site experienced the worst drought conditions in 
the last 20 years. although everything remained green, surface 
water disappeared for the first time about a week before the 
drought ended. However, the mud that was revealed remained 
wet. as this technique is designed to increase water storage in 
soils, the disappearance of surface water does not represent a 
great reduction in its value.

Raising the water table in 
this way has altered the 
through-flow of water 
surrounding the site.

SOPI

Got Kids?
Bring them to your PDC
Got Kids?
Bring them to your PDC

www.sopermaculture.org
Southern Oregon
Permaculture Institute
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places almost two green walls to guide the way. the willow top-
growth can be harvested regularly for fascines and added to the 
surface so the causeway grows the materials required for its own 
maintenance, or to make more causeways.

Water filtration
 The system functions as a filter. Any flow is now spread slow-
ly through the whole area, rather than channeled rapidly through 
a narrow ditch. the whole area is a dense mass of foliage. Water 
leaving the site, below the bottom causeway, always runs clear. i 
have not done any detailed chemical analysis, but it would seem 
that there is great potential here for cleaning water.

Terraces
 During the summer, vegetation is so lush, even in drought 
conditions, that the actual topography of the site is concealed, but 
in the winter, when things die back a bit, it becomes easier to see 
what is happening. From the lowest causeway looking upslope, 
the site has taken on the appearance of terracing with each 
causeway marking a terrace. Luxuriant vegetation gives it a wild, 
natural feel, while the level causeways introduce a subtle sense of 
more human order, marking a place actively gardened .

Carbon sequestration
 the causeway is mainly woody biomass. Waterlogging effec-
tively slows decay to a standstill. this has wider implications for 
both carbon sequestration and water management, if we imagine 
large-scale causeways constructed in suitable upland locations.

Methane
 While being active carbon sinks, bogs and wetlands can also 
be net contributors to methane emissions, depending upon the 
climatic zone in which they occur. as far as i can discover, cur-
rent research seems to suggest that in temperate climates (like the 
UK) they vary from beneficial (carbon sequestration outweighs 
methane emissions) to neutral in terms of overall emissions (ie. 
carbon sequestration balances methane emissions). However, as 
the temperature heats up, these same systems may become net 
emitters. 
 research at Bangor University (Wales) and elsewhere has 
revealed that temporary drainage of bogs significantly and rapidly 
reduces methane emissions, and the reduction continues for some 
time after the bog is allowed to refill. (1) New bog or wetland 
systems could easily incorporate methods for temporary drainage. 
 Significantly, systems with open surface water emit more 
methane than those with vegetative cover. research also suggests 
that the addition of sulfates can reduce methane emissions. (2)

Ecology
 to my mind, and to those of ecologist, botanist, and biologist 
friends (experts in their fields), the site represents a huge increase 
in diversity and habitat from the muddy sheep-grazed lawn it 
once was. However, as with making any intervention in land-
scapes, one should think first very carefully about the original 
habitat, and the consequences for existing species, of raising the 
water table. seek advice from experts where necessary.

Legal issues
 there may be legal implications to using this technique, 

depending on where it is carried out. Here in Wales, property 
owners are legally obliged to inform the environment agency of 
any actions involving waterways, including ditches. Consult them 
first.

Wider applications

 Widespread, small-scale trials of this technique could in-
crease our understanding of possible consequences. it seems to 
me safest to consider it first for non-sensitive sites—not exist-
ing wetlands, marshes, or bogs, but rather where landforms are 
conducive to creating new wetland systems. Natural depressions, 
dry streams, or areas that experience surface-water runoff would 
be appropriate sites.

 i can imagine much larger designs, particularly in the uplands, 
in combination with swales and the like that would form part of 
a broadscale, holistic strategy for water management and carbon 
sequestration, but there are many questions that need to be an-
swered first. For example, if the water level of an existing sphag-
num bog is increased, will the sphagnum grow to fill the space, 
or will other species take over? Or, if we raise the water table 
in one area, will that water flow through the soils in unexpected 
ways and appear in areas where we might not want it? there are 
tremendous possibilities here and much to be done.    ∆
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 If you look at the photographs. you will see the arrangement 
of the fadama: cut in squares, water channeled into the squares 
through small openings which are sealed after the water is 
pumped in, either from small tube wells or from rivers that have 
been dammed and channeled for irrigation.
 Nigeria is one of the most fertile countries I have seen. But 
that fertility depends on water. During the dry months, farmers 
grow crops which are familiar to us, including tomatoes, sweet 
and chile peppers, cabbage, watermelon, and onion. The main 
constraint is that with all of this abundance, the market is glutted, 
and there is very little technology for food preservation or for 
extending the freshness of the crop.
 Our training sessions were aimed at identifying issues and 
constraints, and breaking the status quo in current farm theory 
and methodology in Nigeria. We also looked at how these coop-
erative leaders might interact with some of the elder farmers who 
knew Nigerian soils from long before chemicals were introduced 
around 1990. Bill Mollison’s permaculture model is certainly 
built on the wisdom of indigenous culture plus more modern 
forms of appropriate technology. It is a hybrid system. We are not 
attempting to go back to the old ways. We are only looking back 
to bring the best of what was there forward into the present.   ∆

Wayne Weiseman is certified by The Permaculture Institute of 
Australia, the American Institute of Architecture, and the Ameri-
can Society of Landscape Architects. Wayne is Director of The 
Permaculture Project LLC. He is also co-director of Permergy, 
an educational organization teaching Permaculture and sustain-
able systems to corporations. He can be contacted at permacul-
tureproject@gmail.com or 618-713-0537. Visit his website (www.
permacultureproject.com) to read more about his trip to Nigeria.

Indigenous Agriculture in Nigeria

The Fadama System
Wayne Weiseman

IN 2007, I speNT a MONTh working with farming coopera-
tives in Kano state in northern Nigeria. Kano City, situated 
in the center of the state, is one of the most ancient cities in 

all of africa. It lies on what has historically been an important 
trade route from the sahara into sub-saharan West africa. Kano 
is a sprawling spider web of five million people, predominately 
Moslem, and a mix of mud brick, corrugated tin, and concrete 
buildings. Located within the sahel, a transitional zone between 
the desert and the tropics, the wet season arrives in april. It lasts 
six months and gives way to six months of bone-dry weather 
beginning in October. The dry season is heralded by the arrival 
of the harmattan, a hot wind off the desert. saharan dusts raise a 
pink cloud at dawn, which, as it passes, leaves one thirsting for 
clean water and clutching a handkerchief to blow the nose.
 My work took me as far as the Niger border in the north 
and 100 km east, west, and south. I went to Nigeria to work 
with farming cooperatives under the auspices of OIC Interna-
tional, an NGO based in philadelphia, who have been in africa 
for 30 years. I provided training for 100 cooperative leaders in 
partnership with the Kano state agricultural and Rural Develop-
ment authority (KNaRDa). The focus was primarily on issues 
involving infrastructure, marketing, documentation, bookkeeping, 
and transporting fresh crops to market. But many questions were 
raised about soil, irrigation, fertilizers, insect and weed pressure, 
and vegetable and fruit varieties—farming issues no different 
from what we find anywhere else in the world.
 Most of the farmers have had their land, in a continuous fam-
ily lineage, handed down to them for thousands of years. They 
know every nook and cranny. The techniques that they use are as 
close to a permaculture sensibility as we might find anywhere, 
and give credence to what Bill Mollison has documented and 
written about in Permaculture: A Designer’s Manual.

Fadama plots

 Of particular interest is a system of irrigation known as 
fadama. In the Midwest where I live, and in much of the humid 
eastern Us, our tendency is to create raised beds for our crops 
and then plant at the top of the bed. In the fadama system, the 
planting is done in the depressions, and the raised areas are used 
for walking. swales, of course, come to mind. But the difference 
here is that we are not planting at the edge of the swales, but 
down in them. It is logical that Nigerian farmers would plant in 
the depression. This is where the water goes: down. In the region 
where I worked, drought is ever present and the rains cannot be 
assumed. 

Movement Musings

Fadama plots following irrigation—bottoms are wet.
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through action, touch, feel, smell, taste, and story. 
 Figure 1 shows my kids and one of their best friends pick-
ing dessert in the berry patch. My children know probably a 
dozen berries by the shape of the plant at a distance. They know 
which plant to go to at different times of the year. If I don’t keep 
a watchful eye though, they can eat much of the fruit before the 
U-pick customers can get it. It’s all good; they’re learning their 
plants the fun way.
 a home medicinal herb patch is also a great way to teach kids 
about plants. The other day, my son Charlie had a few bug bites 
on his foot that were bothering him. he knows how to make a 
healing clay with comfrey, aloe, and coltsfoot. By the time the 
clay was dry on his foot, he was ready to go play again.

Bridge between the book and the garden

 Getting your first garden going can be difficult, especially if 
you were not taught about plants as a child. The easiest way to 
start gardening is to buy veggie starts from your local nursery. 
Get a season or two under your belt, and then try starting seeds 
early and sowing them directly in the ground after the last frost. 
 We believe that learning how to establish your own garden is 
important, so the southern Oregon permaculture Institute (sOpI) 
Permaculture Design Certificate (PDC) course emphasizes hands-
on gardening skills.
 permaculture or regeneration begins when you start turning 
your lawn into a garden haven. One thing will lead to another, 
after plants will come compost, then fruit or nut trees, and later 
preserving and sharing your surplus. There is nothing better than 
a preserving party in the fall! Let some of your plants go to seed, 
and save the seeds. serious seed-savers will want to look into a 
set of seed-cleaning screens like the set of eight graduated screen 
sizes from horizon herbs.

We have to learn 
permaculture as adults 
because we were not 
taught about our home as 
children.

Why Learn Permaculture?

For the Children and for Ourselves
Chuck Burr

peRMaCULTURe Is ONe OF The ONLy Ways home 
for humanity. If you believe in modernism, industrial ag-
riculture, and better living through chemistry, then read no 

further. however, if you feel something is not right about the way 
we live, read on.
 I have come to realize that it is because we have been taught 
from birth to be dependent on the system, or on civilization, that 
we have lost our connection to our home: the land, nature, and its 
inhabitants. Because we have no connection to the land, we have 
no reason to take care of it or to limit our numbers. The skills and 
relationships with even the most common plants were not given 
to us as children.
 
Teach your children well

 permaculture is a modern translation of First people’s or 
native knowledge and wisdom. It is a step toward indigenizing 
the white man. We have to learn permaculture as adults because 
we were not taught about our home as children. The key may be 
for us as adults to learn permaculture design skills, and then pass 
this knowledge, along with established perennial homesteads and 
communities, to our children.
 every child should be able to identify at least 100 plants 
and name their uses, know where they may be found, and how 
to grow and process them. Children should learn these skills 

Figure 1. Kids in the berry patch learning of abundance by pick-
ing dessert.

www.PermacultureActivist.net
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Self-reliance allows you to begin stepping 
away from The System

 We have to learn how to unhook ourselves from modern 
culture. self-reliance is about reducing our need to work in the 
wage economy. It also enables us to begin making a living doing 
what we love at home with our family and friends. The amish 
refer to this process as “avoiding entanglements with modern cul-
ture.” For example, Old Order amish drive wagons with wooden 
wheels because they do not want to be dependent on modern 
culture to fix or replace a rubber tire. 
 My ideal is to learn the skills not only to grow our own food, 
but also to build our homes from the materials on site. Figure 2 
shows a small home at the Cob Cottage Company in Coquille, 
OR. a dwelling like this can have a rocket mass stove or hy-
pocaust under a bench or sleeping loft, a living roof, and even 
an attached greenhouse. Imagine building a few of these homes 
together around a community garden in the center.

 Land is expensive enough—do your best not to pay more for 
the home than the land. I tell young people they are better off 
living in a yurt on a small piece of good land that they own with 
water near a community than living in a house the bank owns. 
For one person or a family, an expensive home can be the biggest 
obstacle between them and self-reliance.
 here we teach not only how to grow food, but also how to 
develop a group of friends with many of the skills that you need 
to be reasonably self-reliant. Think in terms of group skills, not a 
nuclear family—think extended family. You need to find a small 
group with combined skills of farming, building, healing, water 
systems, energy, and so on. One person cannot know it all. “Look 
for skills not money,” as Bill Mollison says. you personally need 
to develop at least one really strong skill, probably a couple.
    We need to focus on social and economic structures as much as 
we do on gardens and landscapes. We have to regain our connec-
tions to each other and the land. This is an holistic design process 
to create the interdependence we need as groups rather than as in-
dividuals. Remember, we have been taught to compete with each 
other for grades and jobs since birth. We have to relearn group or 
tribal cooperation.
 The grid of suburban homes can be a bit of a prison if used 
the way it was intended: each to his own cell. On the other hand, 
even suburban communities can become small villages if people 
work together to relocalize. The abundance Garden Cooperative 
is one such example here in ashland, of ten families working 
together to grow their own food. It started with a permaculture 
design course.

Get started

 permaculture is not just about design—zones and sectors—it 
is about finding a doorway that allows our generation to begin the 
journey away from modern culture. We need holistic structures 
that see nature as a model. Once future generations are living 
with nature instead of with civilization, then humanity will be 
sustainable or regenerative again—we will begin the healing pro-
cess to reverse 10,000 years of exploitation since the agricultural 
Revolution. honestly, that is a big job and a long road ahead, but 
nature has the capacity to heal herself. permaculture can help us 
support that process.
 We are one of the few farms I know that is building topsoil 
and increasing biodiversity. That is a start, but we still have to 
drive to town more frequently than I would like. Now we are 
beginning to work on the social and community structure.
 Our generation is only awakening to the need to move from 
the-earth-belongs-to-man paradigm to the humanity-belongs-to-
the-earth outlook. We are only beginning the journey. Let’s get as 
far as we can, learn as much as we can, establish as much as we 
can, and pass it along to the children. 
    We are just beginning but we can each start somewhere—start 
where you are, attract others, and share resources, surpluses, and 
land that you may have. have fun with it all; meet new friends. 
Life is a journey—it is time for the next chapter. Go out, and 
find your community or tribe. Combine what you have of skills, 
energy, money, land, or home. Think outside the box—in fact, get 
rid of the box.        ∆ 

Chuck Burr founded the Southern Oregon Permaculture Institute 
(SOPI) and Restoration Farm, located in Ashland, Oregon, where 
he teaches the Permaculture Design Certificate course (PDC), 
Advanced Permaculture Design: Edible Forest Gardens, and 
Teacher Training. He is the author ofCulturequake: The Restora-
tion Revolution. Contact him at 541-941-9711 or infor@soperm-
culture.org.

We have to regain our con-
nection to each other and 
the land. This is an holistic 
design process....

Figure 2. A simple home on a small piece of land means more 
security than a mortgaged house in a suburb.
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Using and Recycling Urine for Crops
John Valenzuela

Practical Guidance on the Use of Urine in 
Crop Production: A Review
seI ecosanRes series, 2010-11; Richert, a., Gensch, R., Jöns-
son, h., stenström, T-a., Dagerskog, L. ; 54 pages, (1.66MB).

 The Stockholm Environment Institute (SEI), a non-profit 
research group, launched this publication under its ecological 
sanitation Research programme (ecosanRes) september, 2010 
on the Web at: sei-international.org.
 The authors, researchers from europe, africa, and the philip-
pines, present the guide in three parts:  part 1 introduces generic 
information and recommendations for the use of urine in crop 
production, dealing with specific biological, physical, and some 
of the social issues. It also gives a number of useful tools and 
calculations. Part 2 details how to develop site specific and 
culturally appropriate local guidelines, based on the produc-
tive sanitation approach, including Risk Management using the 
World health Organizaton's multi-barrier approach.  part 3 gives 
an example of a local guideline from Niger.
  Beyond casual urination on the compost pile, or the use of di-
luted urine in the root zone of garden trees, this publication looks 
at the systematic and widespread adoption of urine as a major 
nutrient input to local food systems. although it addresses safety 
issues due to pathogens and drug contamination in human waste, 
the latter issue may be of more concern in the U.s. where more 
pharmaceuticals are used.
  It describes in detail an example from Burkina Faso of an 
extensive system of community scale urine (and feces) collection, 
storage (to reduce pathogens—one month for urine, two months 
for feces), and redistribution to agricultural use. perhaps the vari-
ous community benefits of such a nutrient cycling program which 
are outlined are worth subsidizing.
  The ecosanRes programme has published many research 
papers as a series, see: http://www.sei.international.org/
publication?pid=1516. Related to the most recent publication, is 
the 2004 Guidelines for the safe use of urine and faeces in eco-
logical sanitation systems. Download at: http://www.ecosanres.
org/pdf_files/ESR_Publications_2004/ESR1web.pdf. They also 
have a great poster (available in spanish too), Closing the Loop 
on sanitation: ecological sanitation on a rural, single-story dwell-
ing scale.

Urine in recent popular culture

 Over the past few years, there have been several popular 
magazine and newspaper articles highlighting the efficacy of us-
ing urine as a fertilizer, all based on the groundbreaking research 
results being published by the University of Kuopio (Finland), 
environmental Microbiology Research Group, Dept. of env. sci-
ence, authored by helvi heinonen-Tanski and surendra pradhan 
(originally from Nepal). See: http://www.uku.fi/microbiology/
publications.shtml.

 some of the popular coverage:
 • Carolyn Colwel, HealthDay Reporter. Monday, Oct. 8, 2007. 
The Washington Post. “human Urine: safe, productive Fertil-
izer.” 
 • John Matson. Sept 4, 2009. Scientific American. “"p" is 
for plants: human urine plus ash equals tomato fertilizer, study 
says.” 
 • Charles Choi. Sept. 18, 2009. National Geographic News. 
“human pee With ash Is a Natural Fertilizer, study says.” 
 • Mara Grunbaum. July 23, 2010. Scientific American. “Gee 
Whiz: human Urine Is shown to Be an effective agricultural 
Fertilizer.” 
 since May 2009, even Nasa's astronauts are drinking their 
own (purified) urine, cost: only $250 million. I guess 92% water 
recovery is cheaper than hauling 'fresh' earth water, while they 
“throw away” the nutrients.
 Innocent daytime TV audiences may have been accidentally 
introduced to the idea of 'pee buckets' for garden use, when it was 
mentioned by young actress (and permaculture certificate design 
course graduate) ellen page on the ellen Degeneres show last 
year. You can find the clip on YouTube.
 
Other urine recycling resources 

 My first discovery that urine actually contains more nutrients 
to reuse than humanure does, was when I first read John Beeby's 
Future Fertillty, Transforming Human Waste Into Human Wealth 
(1995), published by ecology action (the Bio-Intensive/John 
Jeavons folks).
  The relative ease of handling urine for reuse is clear, as seen 
in Joseph Jenkins' clever and well researched humanure bible, 
The Humanure Handbook - A Guide to Composting Human 
Manure, 3rd ed., which deals with the many issues relating to the 
more biologically active solid waste. 
My favorite literary introduction to the long time use of urine 
in the garden (ethno-urinology?), is the humorous and informa-
tive Liquid Gold: The Lore and Logic of Using Urine to Grow 
Plants,by Carol steinfeld. steinfeld has also authored the related 
books: Reusing the Resource:Adventures in Ecological Waste-
water Recycling, and The Composting Toilet System Book.
 There is a growing global alliance of human waste recyclers, 
The sustainable sanitation alliance (susana), a network of or-
ganizations (currently 125 from 45 countries) sharing a common 
vision of sustainable sanitation, see: www.susana.org/lang-en/
about-us.
 While protecting our health and nutrient cycles, let us grace-
fully 'Grow with the Flow'…    ∆

John Valenzuela offers permaculture consulting and teaching 
services and plant materials for edible landscaping in northern 
California. Contact him at johnvalenzuela@hotmail.com or 
415-246-8834. 
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Counsel for the Movement
Certification in Permaculture Education
Tom Ward

I TOOK My FIRsT DesIGN COURse in 1982 at Evergreen 
state College in Olympia, Washington. andrew Jeeves 
and Bill Mollison were the instructors. I already had B.s. 

degrees in Forestry and Botany. In the early 70s I was an 
administrator for a program at Laney College in Oakland, Ca 
(Wild Edible Plants and Woods Lore) and in the mid-80s I spent 
two years at D-Q University (a Native american and Chicano 
institution) as acting agriculture Dept. head and administrator 
for curriculum development and for Western association of 
schools and Colleges accreditation. I received three Diplomas of 
Permaculture from Bill Mollison in 1985 and I have trained many 
active Design Course teachers, several of whom apprenticed with 
me. Now we are way down the road in permaculture and I get a 
lot of questions about certification and curriculum. 

The story of Permaculture trainings 

 In the early phases of permaculture education Bill Mollison 
invented a series of institutions and certificates so that we could 
present credentials and thus participate in academic, business, and 
government conversations. The idea was that we would need to 
mimic the mainstream institutions in order to gain audience and 
entrance. Thus we had the permaculture Institute, with an address 
in australia and the permaculture academy, with international 
accreditation filed in Fiji. There was once an international registry 
of permaculture Designers which was updated and discussed at 
International Convergences. These began in Australia in 1984 and 
have continued at several-year intervals through the Ninth which 
was held in southern africa in November, 2009.
 The permaculture Design Course or pc Consultant’s Design 
Course was originally outlined in a document called the 
permaculture Design Course handbook. The 72-hour curriculum 
on which it was based was adopted as a standard at the 1st Intl. 
Convergence, and the pc Institute published the handbook the 
following year. The certificates commonly issued used the logo 
from the front of the book Permaculture: A Designer’s Manual 
and the address in the Handbook and on the certificates was for 
the Institute in Tyalgum, New south Wales. 
 The academy offered a series of diplomas (two-year 
experience-based certification with a thesis submitted) and 
advanced degrees (Masters and Doctorates), and used a system 
of Vice Chancellors located in various regions of the world. One 
submitted documentation to the nearest Vice Chancellor who 
forwarded the applications to the permaculture academy for the 
issuing of diplomas and degrees signed by Bill Mollison as the 
Chancellor. although in the module called “The permaculture 
scene” at the end of our ecotopian courses we still talk about 
opportunities for further permaculture education, the academy is 
no longer functioning and folks asking for diplomas are referred 
to scott pittman at the permaculture Institute Usa in santa Fe, 
who files the requests, or they are told to send the application to 
their design course facilitator for later action when we do have a 

system re-established. 
 The permaculture Institute of North america (pINa), 
founded in the mid-80s, now exists only on paper. Maritime 
Permaculture Institute was formed in the Pacific Northwest in 
the early 90s for regional networking, and has not met recently. 
permaculture Drylands Institute was very active for 15 years but 
is now moribund. a number of regional institutes have persisted 
over two or three decades (southern California, Central Rocky 
Mountains, Northern California) and more are still being created 
(permaculture Institute New england). There were and are 
also various permaculture magazines published both locally as 
newsletters and internationally (such as Permaculture Magazine 
in england, Permaculture Activist in the Usa and Permaculture 
International Journal in australia, the last now defunct).

These continue to be the advertising platforms for courses and 
gatherings. In the Usa some intentional communities became 
campuses for serial courses and periodic regional convergences. 

Where to from here 

 Bill Mollison is now elderly and still teaching but the 
elaborate set of institutions he created have mostly succumbed 
to lack of funding and continuity. Nonetheless, in the Usa we 
still find Permaculture courses claiming that all this international 
structure is functional or just in abeyance. The logo of the 
permaculture Institute has been deployed without permission 
by T-shirt manufacturers, advertising campaigns, and on course 
completion certificates. 
 Many permaculture teachers have continued to reproduce 
the certificates they received in the early 80s. Bill Mollison was 
heard by many early “permies” to encourage all just to get to the 
work and use the term ‘permaculture’ any way that might lead 
toward the sustainable ends taught in the courses. By the late 80s, 
‘permaculture’ had become a commonly used word in the english 
language and was found in some dictionaries. Litigation before 
the courts failed to find that the term had a copyright. Although 
Bill Mollison launched litigation to limit the use of the concept 
in other authors’ publications, these efforts failed to confine the 
use of the original ideas. eventually, Mollison refused to certify 
individual teachers, claiming that the two-week Design Course 
needed to include all the material in the Pc Designer’s Manual. 

...many instructors have 
added new information on 
sustainability and the 
design process...
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 Since the late 80s, the original Course Handbook curriculum 
has grown with the addition of new information on sustainability 
and the design process, especially the use of a long list of 
principles. some instructors continue to hand out the Course 
Handbook and ask participants to confirm that the subjects have 
been covered. Most often, the 72-hour minimum course length—
which includes the design group preparation and presentation, 
has been spread to more than 90 hours so as to include hands-on 
projects, exercises, games and additional subject matter. some of 
the Course handbook subjects have been dropped to make room 

for new material, and asking participants to be responsible for the 
Course handbook curriculum has been used to justify handing 
out the original certificates. Weekend series courses often do 
not much exceed 72 hours, although the participants may meet 
locally outside of class time in between weekends to work on 
their design projects and to do hands-on exercises. 
 some permaculture Design Courses have also devolved into 
feel-good celebrations and excursions into related speculative 
topics of the spiritual, intuitive, or political realms. 

 Thus, the permaculture movement has grown with experience 
and with the ongoing discussion of ecological design found 
in many compatible books, courses, and magazines. “We are 
surrounded by insurmountable opportunities” (a common 
“permie” aphorism). permaculture is understood by some 
as using specifically the zone-and-sector method of design 
supported by a collection of principles of design and couched 
in the three core ethics: Care for the earth, Care for people, and 
Distribution of surplus. Careful observation and natural pattern 
mimicry are the all-encompassing skills. To many, permaculture 
has come to mean a basket of ideas and practices that lower 
carbon footprints and promise a more sustainable future for 
human habitation. Writers such as Kim stanley Robinson have 
popularized the term in science fiction novels and in what I call 
“permie-pulp.” 
 There is no existing organization to which teachers are 
answerable for a consistent curriculum or adherence to measures 
of educational success. The movement is metastasizing and we 
find that some institutions of higher education are now offering 
so-called permaculture courses. Many other colleges and 
universities are offering ecological design courses which may 
have been inspired by permaculture but do not use the term. We 
might want to celebrate the success of a mimetic idea infection. 
 since 1990 we have seen attempts at forming permaculture 
teachers associations: Western pTa and eastern pTa in North 
america. Discussions in the initial meetings included the 
invention of new logos and the regularization of curriculums 
as well as some cooperation in scheduling to ease competition. 
Both these start-ups floundered on the usual rocks of 
undercapitalization and lack of time for discussion. 
 permaculture courses have been organized on a freelance 
basis, and represent a grassroots movement which has trained 
many thousands of designers who have done great stuff on a local 
and small experimental basis. This is remarkably successful even 
if it is wild and inconsistent. To institutionalize such a system of 
idea dissemination may be inappropriate to the ecological crisis 

How to Do a Proper Certificate 
 To present a proper certificate to those who have 
completed a course of study one should consider several 
factors: 
 1. In the academic world of educational accreditation 
the main concern is not to misrepresent. So claim 
only that the certificate is from the organization that 
sponsored and presented the course. If one has a 
relationship with other institutes one could say “in 
association with” on the certificate. Thus we can rebuild 
a legitimate consistency of curriculums. 
 2. Be sure to state “certified by” and the organization’s 
name, date, address, and contact information on the 
certificate so that anyone questioning its value can 
contact your organization and confirm the content and 
the completion of the course. With typesetting easily 
available on every computer, producing your own 
attractive certificates ought to be within every teacher’s 
capability. 
 3. Sign the certificate. At least the head instructor 
should sign, and it would be great to have all instructors 
sign each certificate. It is unnecessary to have contact 
information for the instructors. Co-instructors who are not 
part of the same Pc Institute as the head instructor may 
sign as a Guest Instructor. 
 4. The design of the certificate is important only in 
so much as it contains all the necessary information 
and can be framed and hung proudly by the participant. 
Any logo used should not be borrowed from any other 
organization without permission. Often one sees a logo 
on a certificate which has been slightly altered from 
some other, but it would be best if we used logos which 
represent the locale and the ecosystem of the course. 
The traditional Andrew Jeeves/Mollison logo is still used 
by the Permaculture Institute USA. 
 5. Certificates are useful when a graduate needs 
to cite educational experience. Some people are now 
coming from developing countries to take advanced 
courses such as Teacher Trainings, and they use such 
certificates for job advancement and access to further 
education. Anyone who issues educational certificates 
needs to keep curriculum documents which can be sent 
on request. A group photo with a sign indicating where 
the course took place and its title is useful for folks from 
overseas who may need lots of documentation to use the 
certificate to qualify for government jobs.            ∆

Rather than bemoan the 
diffusion of hierarchy, we 
might want to celebrate 
the success of a mimetic 
idea infection.
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 Our Cascadian teachers use local knowledge to illustrate 
design issues and we all change the content in flight as the 
situation and participant readiness demand. We have accumulated 
much more material than can possibly be presented in the over 
90 hours we now teach in a Design Course. We are all very busy 
and since we are front-line activists without budget or walls, none 
of us has had the time or felt the need to get formal academic 
accreditation for our curriculum or certification of instructors. 
 I can still imagine that permaculture education might someday 
be part of all public schooling. We have had a high school 
program in ashland, Oregon for ten years. The early students 
are coming back to us and thanking us for the inspiration as they 
move into graduate study and careers that were catalyzed by their 
early exposure. Very gratifying that! 
 so carry on bravely and pass the inspiration please.

Tom Ward lives in Ashland, Oregon and may be contacted at 
tomward@mind.net.

we now find worldwide. Exclusivity and pretensions of true 
knowledge are old paradigm conservatism. Open source sharing 
is more appropriate to the challenges now before us. 
 some teachers may be unhappy with competition from what 
might be considered “woo-woo” courses, or about the integrity 
of what curriculum is used and what is missing, but it would 
be a waste of everyone’s time to try to police or constrain the 
abundance. Reputation is more important than advertising. 
With the wealth of courses being called permaculture, potential 
students would do well to seek references and information on the 
teachers’ reputations to find the most useful education. 
 We are way beyond the place of warning the public [of future 
environmental calamities] and infiltrating traditional institutions 
as Bill Mollison intended early in the movement. as we watch 
the unfolding of predicted disasters, local food security and 
lifeboats for survival of species seem to be the main agenda. 
Build your own and they will come. Focus locally and work 
with neighbors. Forget flying all over the world and placing 
magazine articles to advance a career. shrink 
your ecological footprint, organize locally, 
and hope that some of us are well placed for 
unknown eventualities. 
 The inertia of governments and educational 
institutions as well as the ongoing greed and 
shortsightedness of corporations and the very 
rich and powerful offer no guidance or hope 
for reform. at this point, “only go where 
invited” seems appropriate. 
 We should certainly continue to offer 
design and advanced courses but how 
can we pretend that a coherent movement 
or coordinated permaculture institutions 
exist? Certainly we might rebuild or form 
new certifying institutions—a few of the 
traditional institutions are still somewhat in 
business, and I would prefer to be able to send 
students of mine to further study and good 
communications within the movement. 

What we are doing

 Cascadia permaculture Institute was 
formed by Jude hobbs, Rick Valley, Toby 
hemenway, and myself in the late 1990s in 
order to have some standards in curriculum 
for the Design Course and advanced Courses. 
We have all had extensive experience in 
design and in teaching an expanded version 
of Mollison’s original course. We still hold 
to the core permaculture curriculum, but we 
have added exercises and much new material 
on principles and patterns. I call this the 
ecotopian curriculum, and many other West 
Coast teachers are using this basic format. 
There is still a need for some standardization 
and documentation so that inquiries can be 
accommodated and so that students attending 
advanced courses have some common 
experience and language. 
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subtlety). We learn, and see illustrated, 
the author’s use of tools for weeding and 
cultivation, why she has chosen them, and 
just exactly how she holds them in order 
not to unduly tire or injure her middle-
aged body. I appreciated the respect she 
demonstrates for the empirical learning 
process. as someone who also can no 
longer submit to much repetitive motion, I 
also valued the care she expresses for her 
readers.

 This book is frank, plain-spoken, and 
intimate. The basis for the author’s diet is 
her intolerance for grain. she has celiac 
disease and cannot digest wheat or any of 
its near relatives in the grass family: rye, 

barley, oats, or triticale, and so has learned 
from much difficult experience to exclude 
completely from her table the foods most 
people depend upon for their daily bread. 
The basis of the book, however, is her 
determination to provide a reliable supply 
of staple food for her kitchen and to be 
responsible for every aspect of that from 
breeding and selecting the crops she uses 
to stabilizing and sharing the seed, to 

American Abundance
Review by Peter Bane

CAROL DEPPE
The Resilient Gardener: 
Food production and self-reliance 
in uncertain times
2010. Chelsea Green Publishing. 
White River Jct. VT.
323 pp. paper. illustrated. $29.95.

CaROL Deppe Is TRaINeD as a ge-
neticist and works as a seed breeder. 

she is the author of Breed Your Own Veg-
etable Varieties, which should give you a 
sense of her profession and her politics. 
It is evident from this book that she is 
not only a dedicated scientist but a sturdy 
peasant, a woman in whom the lineages of 
history and prehistory converge. With the 
publication of The Resilient Gardener she 
invites us into the center of her home to 
learn how she provides her own hearty and 
nutritious food while maintaining a very 
demanding diet. This book presents an in-
depth seed-to-table understanding of five 
culturally significant and life-sustaining 
crops: corn, beans, squash, potatoes, and 
eggs. Its power and promise are rooted in 
Deppe’s lived experience and revealed in 
the careful detail by which she shares it.

 The author makes an effort to explain 
how she grows, stores, and cooks these 
plants (and raises her ducks), and as an 
introduction to the process of gardening 
she also explains her search and selection 
process for land (she rents farmland in Or-
egon’s Willamette Valley), her garden de-
sign (wide rows), and her organic systems 
of fertility (she makes and applies compost 
and distributes manure with considerable 

Reviews

The knowledge of which crops will really 
feed us and how is relevant, whether the 
hard times arise from your own allergies, the 
disruption of climate change, a shaky income 
picture, or shortages of good food in the 
marketplace.

understanding the genetics, to exploring, 
cooking, and relishing the palate of flavors 
she nurtures and the rich and deeply 
satisfying foods that in turn nurture her. It 
is this quality of determination and careful 
empirical and practical work that recom-
mends The Resilient Gardener to serious 
gardeners and home economists. Deppe is 
doing what many of us aspire to do. 
 In this book, for all its practicality, or 
perhaps because of it, we enter Carol’s 
story. she tells the tale of her family’s 
gardening and seed-saving practices and 
how they shaped her life and values. The 
pictures in the book show Carol at work. I 
liked meeting the author in this way, and I 
felt trust in her integrity and even affec-
tion for her blunt opinions and sometimes 
quirky choices: she’s earned the right to 
them, and they appear to work.
 The logic conveyed by the book’s title 
does not require that you share Carol’s 
experience, but recognizes that everyone 
has need of food security. The knowledge 
of which crops will really feed us and how 
is relevant, whether the hard times arise 
from your own allergies, the disruptions of 
climate change, a shaky income picture, or 
shortages of good food in the marketplace.
 The author is passionate about the 
american crops she has chosen: the Three 
sisters, the potato, and her ancona ducks. 
They are adapted to her landscape, native 
to this continent, successful in cool, wet 
climates—gifts of enormous value from 
farmers and breeders of deep antiquity. By 
continuing that work of observation, selec-
tion, and breeding she has made them all 
well adapted to her precise conditions—
slow cool springs, long dry summers of 
moderate temperature, abruptly wet au-
tumns, and cold, rainy but not severe win-
ters. although the author eats meat, other 
vegetables, fruits, and nuts, the staples 
she describes in the book are the founda-
tion of her diet. The crops she has chosen 
will store through the year by means well 
within the capacity of most households. 
Among the five crops, a near complete diet 
(when supplemented by green vegetables 
and fruits) can be provided year in and 
year out.
 The ducks, she tells, may have saved 
her life. Afflicted for many years by the 
inability to obtain adequate nutrition 
from her food (eating large meals only to 
feel gnawing hunger shortly after), she 
stumbled into a way that began to heal 
her body when she first ate the eggs of her 
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seems to me, profound. While the right 
of individuals to abjure eating animals 
and their products must be respected, and 
the success of some individuals in eating 
a vegan diet over long periods of time is 
noteworthy, the promotion of veganism 
as a superior or even satisfactory diet for 
whatever reasons must be looked upon 
with the deepest suspicion. adults should 
be free to make dietary choices based on 
their own nutritional experiences, but par-
ents and other responsible persons should 

not subject children to the severity of a 
diet devoid of any animal fats anymore 
than they should expose the young to 
high levels of junk food. Obviously, this 
is tricky territory: as Carol indicates, not 
all animal foods satisfy the body’s needs, 
though some clearly do. The critical line 
lies not between the animal and vegetable 
kindoms but between some kinds of farm-
ing and others, perhaps along a gradient, 

own free-ranging duck flock. The hunger 
went away. Through protracted trial and 
error eating commercial organic chicken 
eggs, various meats (some satisfied, some 
didn’t), wild-caught salmon (a hit), and a 
range of seeds and other sources of oils 
and fats, she determined that her body 
is unable to synthesize Omega-3 fatty 
acids from vegetable sources, and that 
only some animal foods actually create 
adequate amounts of these essential lipids 
to meet her body’s needs. The story is 

heart-breaking but also deeply revealing. 
Carol is an obligatory carnivore, and even 
if her metabolic traits are not dominant in 
the population (who knows?), she must be 
one among millions who are dependent for 
health on a measure of carefully selected 
animal foods.
 I didn’t expect to learn this from 
reading about the author’s diet and these 
five crops, but the implications are, it 

What surprised me was the strength of the case 
she makes for using corn as a staple food.

one end of which must be firmly anchored 
in wild seas and wild soils.
 I don’t find the author’s focus on poul-
try odd; yard fowl have a co-evolutionary 
history with humanity of some duration, 
and permaculture’s ecological analysis 
reveals the importance of animals, espe-
cially small ones, in accelerating the repair 
of damaged soils. Deppe has chosen ducks 
because they can forage for much of their 
food throughout the year, even in Oregon’s 
cool, rainy winters, but readers in drier 
or warmer climates might favor chickens 
for the same purpose. What surprised me 
was the strength of the case she makes for 
using corn as a staple food. Concern for 
dangerous agribusiness practices, GMO 
dominance in the american Corn Belt, and 
I must confess, ignorance of the depth of 
variety in the corn genome had me doubt-
ing the value of awarding corn a central 
place at my own table. Our household 
eats small amounts of corn, both fresh and 
processed, but doesn’t grow much.
 Deppe makes the case that corn is the 
easiest of grains to process at the home 
scale. Its large ears and large seeds are 
easily harvested, cleaned, and separated 
from the cob without machinery. she 
makes a highly satisfactory bread from 
corn using flour varieties of the grain; her 
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Carol names names and explores the 
nuances of traditional and newly developed 
varieties of these crops...

Old Materials, 
New Methods
Review by Gwen Wages

CATHERINE WANEK
The Hybrid House 
Designing with Sun, 
Wind, Water, and Earth
Gibbs Smith, Layton, UT. 2010. 
144 pp. paperback. illustrated. $24.99

aT FIRsT GLaNCe, The Hybrid 
House by Catherine Wanek looks like 

another coffee table book on green build-
ing, but the author has deeper ideas. she 
begins the discussion of “What is a hybrid 
house?” by educating the reader on what is 
for most people their greatest carbon foot-
print: their home. In the Us, the energy 
needed to operate buildings, as well as the 
embodied energy used to produce and ship 
construction materials, makes the built 
environment the largest energy-consuming 
and greenhouse gas-emitting sector of our 
economy. Wanek contends that the way to 
change this unhealthy and unsustainable, 
conventional building model is not just 
to throw a few green materials into your 
home, but to be thoughtful in your home 
design. Incorporate the requirements of 
the individual location and climate. Be se-
lective in the choice of building materials 
and construction methods—more durable, 
local, and sustainable resources replace 

bread is even suitable for sandwiches. 
and corn is highly productive, yield-
ing more energy per acre than its small-
headed, Old-World cohorts: wheat, rice, 
and barley. Likely this is due not only to 
selection, but to corn’s inherent advan-
tage as a more efficient photosynthesizer. 
Like bamboo, sugar cane, and a few other 
plants, corn uses a different energetic 
pathway—called C-4—than most crops. 
Net protein production per unit of land is 
similar between corn and other grains, but 
regarding calories it is decidedly superior. 
Traditional native american cultures were 
able to feed 12 persons from the work 
of one corn farmer, a feat we may again 
regard as extraordinary when the energy 
subsidy of fossil fuel dwindles to nothing.
 We learn the differences between flint 
(for polenta), flour (for bread), and dent 
corns. The latter (which are intermedi-
ate in protein and starch composition) 

don’t impress Deppe as very useful to 
the home gardener. (Nor does she find 
useful the multi-colored Indian corns—all 
high-quality types are purely colored). 
Dent corns are the primary type grown 
by agribusiness and those most subjected 
to genetic modification. Its seems that, 
with some modest precautions, it may be 
relatively easy to avoid GMO contamina-
tion of one’s crop, which is certainly good 
news these days. she gives us methods for 
isolating and faithfully reproducing corn 
types that enable the gardener to grow 
several varieties in a small plot. We also 
learn how to harvest and store the crop 
as well as how to mill the grain. and she 
gives recipes for her cornbread.
 The treatment of the other four crops is 
equally careful and detailed. We learn ge-
netic, nutritional, and culinary differences 
among the colors of potatoes, the types of 
beans, and the four species of squash, as 
well as the performance of various types 
in the garden under her conditions. Carol 
names names and explores the nuances of 
traditional and newly developed varieties 
of each of these crops, and of the many 

possible breeds of ducks, giving advice for 
how one might choose among them to suit 
different regional growing conditions. she 
settled on anconas, for example, because 
they give many eggs in a year while main-
taining a good temperment. I learned too, 
that potatoes should not be eaten once they 
turn geen, and to prevent this unfortunate 
but entirely natural process, one should 
store them in complete darkness, where 
at the right temperature, they can be kept 
well for up to 10 months. a potato with 
green spots will have produced toxic 
and anti-nutritive alkaloids in significant 
quantity which cannot easily be removed 
by paring away the green parts.
 For all the power and authority of the 
author’s intimate knowledge of these most 
important american crops, drawn in part 
from the inspiration of literature (Buffalo 
Bird Woman’s Diary...) and primarily from 
her own scientific and household inves-

tigations, her approach to gardening may 
not suit every condition. she is pragmatic 
but rather limited in her understanding 
of soils, landform, and perhaps even the 
energy costs of work, as much as she pays 
careful attention to tools and techniques. 
her garden is a driving distance away 
from her home, something that permacul-
ture design would be constrained to avoid 
over the long term and for most situations. 
she doesn’t give many alternatives to her 
own system of fertility management, nor 
are the ducks she keeps closely integrated 
with the garden fields that she and her 
garden partner till (the ducks live in her 
town backyard, which is very permacul-
tural). she makes and uses compost, but 
her description of its constituent processes 
leaves something to be desired. Bacteria, 
particularly thermophilic or heat-loving 
types, drive the initial and most substantial 
breakdown of materials in the compost 
pile, not fungi as she writes. Fungi, of 
course, are always present in compost, 
both in the raw materials, and much more 
so following the pulse of heat that marks 
a well-made pile, but they don’t generate 

most of the heat.
 I find it easy to ignore these minor gaps 
and missteps, and choose to focus instead 
on the wealth of practical detail (breeds, 
varieties, times, seasons, yields, durability 
in storage, volumes and quantities, recipes, 
etc.) that enlivens the book and promises 
to make its message widely relevant and 
replicable. I don’t need Carol Deppe to 
tell me how to design an agroecosystem. 
I value her work in shedding light on the 
genomes and the cultural potentials of a 
few crops that are central to american life 
and have been for millenia.
 you may not face Carol Deppe’s 
dietary strictures, but if you have any in-
terest in food security, in home production 
of nourishing foods, or in eating very, very 
well from your own garden labors, get this 
book. There’s been nothing quite like it to 
date, and it points a way forward for most 
of us.            ∆
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home construction. In keeping with the 
book’s general philosophy of mixing 
and matching natural and conventional 
construction materials in order to attain 
liveability and efficiency goals, Wanek 
says, “you can go nuts trying to be a 
purist [about avoiding toxics in carpets, 
furniture, etc.]... or tolerate a modicum of 
impurity.” some readers will, no doubt, be 
turned off by this approach. This book has 
a very practical feel to it.
 The best parts of The Hybrid House are 
the photos. In fact, it is impossible to open 
the book to a page without photos. Wanek 
is known in the natural building move-
ment as the photographer for The New 
Straw-Bale Home and the producer of 
several videos on straw-bale construction. 
Not only are the photos beautifully com-
posed, but the shots are carefully chosen 

to show foundation details, construction 
in progress, and landscaping. Readers will 
be familiar with straw-bale buildings with 
natural plasters from the many examples 
in New Mexico, but Wanek includes many 
fairly conventional, but well-designed 
homes, that have incorporated unique fea-
tures to gain remarkable energy efficiency. 
A notable example is a 1,958 sq. ft. home 
in austria. a concrete foundation of four 
parallel beams provides strong support and 
meets building codes, while minimizing 
the amount of concrete. With a combina-
tion of pre-fabricated panels and straw 
bales, the exterior walls are insulated to 
an R-value of 43.7! Meeting the strict 
German Passivhaus standards, this home 
needs only a moderate-sized wood stove, 
despite the cold winters of central europe. 
another home, in the swiss alps no less, 
incorporates “jumbo” straw bales (8 x 4 
x 3 ft., rather like one of the rolled bales 
of hay that are more popular these days in 
the Us). This home, whose walls attain the 
unbelievable R-value of 113.4 (no typo), 
remains comfortable though the harsh 
alpine winters, with only occasional use 
of a wood heater. homes often incorpo-
rate locally abundant building materials, 
such as compressed rice hulls to insulate 

Here are lots of ideas and stimulating design 
details for anyone thinking of building or 
retrofitting a home.

their conventional equivalents. Durabil-
ity is often overlooked as a criterion for 
sustainable design. If a structure is built to 
last, then higher embodied energy is more 
appropriate. a well designed home should 
be energy-efficient, through the choice of 
energy-efficient appliances and climate-
control systems. Ideally, a home should 
be energy-producing by harvesting on-site 
energy, with solar panels, geothermal, or 
mini-wind turbines. Fifty percent of ener-
gy in the Us is consumed for heating and 
cooling buildings. a common thread in all 
the homes that are described and photo-
graphed in this book is super-insulation 
of the building envelope to greatly reduce 
energy needs—in some cases to near zero. 

 The term “hybrid house” evokes the 
popularity of today’s hybrid vehicles like 
the Toyota prius that have taken over 
northern California’s freeways. Instead of 
designing a purely straw-bale or strictly 
timber-frame dwelling, build a home that 
incorporates the most appropriate features 
chosen from the now-overflowing natural 
builder’s toolkit and merges them with 
conventional construction materials and 
methods. Like a prius that uses a combina-
tion of gasoline and electric drive-trains, 
a hybrid home uses a mixture of design 
technologies. Mix and match to achieve 
your goals. permaculturists will recognize 
the implicit use of several design prin-
ciples, such as obtaining an energy yield. 
 The hybrid house is healthful in the 
way that whole food is healthful to the 
body, whereas formaldehyde out-gassing 
mobile homes and pre-fabricated double-
wides represent the junk food of toxic 

the ceiling of a south Louisiana retrofit. 
In addition to these remarkable homes, 
Wanek features nine others. some are 
additions, but most are new construction. 
six of 10 chapters feature photo essays 
of these homes, sited in various climate 
zones of the Us, plus europe. each home 
is designed to work with the local climate 
and the needs of the owners. here are lots 
of ideas and stimulating design details for 
anyone thinking of building or retrofitting 
a home. 
 This reader was pleasantly surprised 
to find photos of the home she helped 
construct at a light clay-straw workshop 
taught by Robert Laporte in santa Fe. 
Wow…there’s the wall I helped plaster! a 
quote from Robert on page 44 sums it up,  
“I accept the challenge of sustainability, 
but I think we can do better and work 

toward ecological regeneration. sustain-
ability speaks of survival, but regeneration 
implies thriving.”
 The book isn’t preachy, but low-key, 
with great ideas and lots of resources in 
the back. It can teach the permaculture 
novice, as well as experienced designers, 
new ideas and seed new thinking about 
integrating various natural building ap-
proaches. 
 One omission is that there is no index. 
Of course, photographs take up most of 
the page space—nevertheless, an index 
would have been useful. another, more 
serious omission is the lack of mention 
of cob construction, and no simple cob 
homes are featured, even though these 
rounded structures are, to me, visually 
appealing. Most of the featured homes 
could be characterized as fairly high-
end, although not ostentatious. Most are 
in the neighborhood of 2,000sf and cost 
$100-200 per sq. ft. to build. Unless you 
are a master builder, don’t plan to con-
struct one of these houses yourself. The 
Hybrid House is not intended to be a 
do-it-yourself guide for the owner-builder, 
but its beautiful photographs—the book’s 
distinction—give much food for thought 
and new design trails to explore.         ∆
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Green initiatives should extend to the 
disadvantaged, should include everyone 
in decision-making...

Virtuous Spirals
Review by John Wages

ANDRés R. EDWARDs
Thriving Beyond 
Sustainability:
Pathways to a resilient society
New Society, Gabriola Island, BC. 
2010. 224 pp. paperback. $17.95

sLOWING the runaway train of in-
dustrial civilization may have begun 

at Theodore Roosevelt’s bully pulpit and 
through the efforts of other leaders of the 
Conservation movement like John Muir, 
aldo Leopold, and Rachel Carson, as they 
spoke out against the loss of all that is 
beautiful and necessary for humans to live 
on this planet. The early conservationists 
gave us the National park system and their 
descendants helped forge the Clean Water 
act. Viewing earth Island from space for 
the first time crystallized the importance 
of recognizing limits—we really don’t 
want to run out of the things we need, like 
fresh water and forests. Nor do we want to 
forego metals like lithium, aluminum, or 
copper; so, we recycle as much as we can. 
 Deeper thinking leads us from an ethic 
of conservation to the idea of sustain-
ability, preserving not just landscapes but 
ecosystems and global resources. Deep 
ecology helps us to grasp how natural 
systems maintain themselves in dynamic 
equilibrium over centuries and millennia. 
Unfortunately, a shallow notion of sustain-
ability has taken root in our materialist 
culture. This shallow sustainability still 
views humans as separate from nature—
and implicitly controlling it, so the term is 
used as cover for all manner of strategies 

that will let us carry on business as usual 
by muting our negative impacts. This 
treats symptoms but fails to reach root 
causes: just another form of bargaining 
with the devil, or with death. 
 sustaining, in edwards’ view, “in-
volves scarcity and minimalism.” No mat-
ter how much we conserve and recycle, if 
each generation uses up a little bit more 

(one more polluted river or one more acre 
sliced from the more expendable of our 
public lands), it doesn’t take rocket sci-
ence to figure out that we eventually run 
into trouble. Growth, at least of the kind 
we've had for the past several hundred 

years, has its limits. On the other hand, 
thriving involves happiness and enrich-
ment—the future is abundant.
 Thriving Beyond Sustainability takes 
the temperature of the sustainability move-
ment and surveys success stories around 
the world and in diverse arenas, includ-
ing business, nonprofits, communities, 
tribal organizations, regions, and nations. 
Then—and here is its unique contri-
bution—it goes a step further, actually 
setting foot on a new world where humans 
not only survive, but thrive. as the au-
thor’s own website puts it, “from sustain-
ability to thriveability.” The framework for 
creating this abundant future is spIRaLs.
 spIRaLs evokes the seven char-

acteristics of successful approaches to 
thriveability: scalable, place-making, 
Intergenerational, Resilient, accessible, 
Life-affirming, and promoting healthy 
self-care.
    The most successful projects are scal-
able or expandable from small- to large-
scale. Thriving cites the Internet and 
cell phones as examples. Of course, in 

this sense, every successful commercial 
product has shown scalability from pilot 
to mass-market phases, and every chemi-
cal has successfully transitioned from lab 
bench to pilot plant to industrial manufac-
turing. his point must be that projects that 
are applicable on a wider scale have the 
greatest potential for positive impact. 
    place-making, in the author’s lexicon 
of thriveability, refers to preservation of 
a community’s values, history, natural 
cycles, and legitimate concerns. here, 
edwards cites portland’s City Repair 
as a notable example. When I think, for 
example, of my native Mississippi, I tend 
to think of its forests and the artesian 
springs that used to dot the edge of the ap-
palachian foothills. Conservatives, on the 
other hand, are apt to give “heritage” an 
entirely different meaning. Civilization at 
large needs a new story to be in, and this is 
place-making writ large.
    The most successful projects are inter-
generational in outlook. The seventh-
generation concept means that our actions 
must consider succeeding generations: 
“they, and their children, and their chil-
dren’s children forever” in Biblical terms. 
here, the distinction between sustaining 
and thriving becomes clearer. products, 
services, or actions can be more-or-less 
benign, which essentially means they are 
neutral. Or, they can have positive effects 
that ripple through time, bringing benefits 
to succeeding generations. Reforestation 
projects, for example, won’t come into full 
fruition for generations, but help to recre-
ate that which has been lost, making the 
world a better place.
    Resilience means that thriveable 
systems show the characteristics of 
ecosystems. habitats spring back from 
disturbances such as fire. Even sites of 
catastrophic volcanic activity, like Mt. 
saint helens, recover in a matter of years. 
here, edwards takes the time to describe 
some features of systems that tend toward 
resilience: diversity, modularity, tight 
feedback loops, close social networks, 
redundancy, and flexibility. Although the 
section is short, there is much to think 
about here.
    Too many green projects are not acces-
sible to the disadvantaged. Green initia-
tives should include everyone in decision-
making, and should empower the poor. 
accessibility isn’t just a frill, something 
to fulfill the outreach requirement of the 
grant-making agency, for example. It is 
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ft. or more. We learn about the importance 
of lateral roots for feeding, and deeper tap-
roots or “sinker roots” for drought-resis-
tance. and, Kourik tells us how to encour-
age root growth: compost, sheet compost, 
and mulch. he advises careful cultivation, 
giving guidelines on how close and deep 
is safe to cultivate without risking damage 
to roots near the surface. some cultivation 
prunes lateral roots and can encourage the 
development of deeper root systems. This 
is interesting and possibly useful informa-
tion for dry summers. 
 an extensive chapter on vegetables 
includes a section on each vegetable. In 25 
pages, he singles out asparagus, carrots, 
the brassicas, corn, lettuce, onions, beans 

Thriveability demands positive impacts 
on life, not just no impacts.

Finding our Roots
Review by John Wages

ROBERT KOURIK
Roots Demystified
Change your gardening habits 
to help roots thrive
Metamorphic Press. 
Occidental, CA. 2008. 
165 pp. paperback. $24.95

ROBeRT KOURIK Is FaMILIaR to 
gardeners and probably to most per-

maculturists as the author of several books 
on edible landscaping, irrigation, pruning, 
no-dig gardening, and now roots. as I 
began to read Roots Demystified, I found 
myself wondering how deep he would go 
and just what he could say about roots that 
hasn’t already been written. I was pleas-
antly surprised.
 While Kourik’s explanations of the 
rhizosphere, the importance of mycor-
rhizal symbioses, and practical advice 
on encouraging healthy and extensive 
root development are important, the most 
distinctive feature of the book is its root 
diagrams. Echoing John Jeavons’ figures 
in How to Grow More Vegetables, and 
probably adapted from the same original 
sources, these figures show the amazing 
extent of root growth. a carrot, for exam-
ple, can have roots extending downward 7 

and peas, peppers, rhubarb, and tomatoes 
for special attention. Writing no doubt 
from his northern California experience, 
Kourik gives us his design for gopher-
proof raised beds for carrots. We learn 
concrete examples of why transplanting, 
though commonly used for tomatoes, 
peppers, and other vegetables, changes 
the root system of some vegetables like 
cauliflower. More practical advice comes 
with each section.
 The root diagrams that are so beau-
tiful I want to cut them out and frame 
them were drawn by the late John ernest 
Weaver, for almost 50 year a profes-
sor of plant ecology at the University 
of Nebraska. During his career, Weaver 
spent countless hours excavating the root 
systems of herbaceous plants, shrubs, and 
trees. Even though most of the figures in 
this book focus on one plant’s root system 
at a time, Weaver’s research interests 
included the interactions and comingling 
of the roots of various species. surely he 
would be amazed at recent discoveries in 
the rhizosphere.
 In addition to common vegetables, 
native prairie grasses are included. One 
of Weaver’s strongest interests was the 
prairie, and he excavated numerous root 
systems across the Great plains to come 
up with his root drawings of native grass-
es. In keeping with Kourik’s landscaping 
interests, data on shrubs and trees are also 

necessary if a project is to have a lasting 
impact. In this section, edwards quotes 
Van Jones, and provides several examples 
of cities promoting green jobs and infra-
structure, like solar installations, though 
a variety of empowering tools like tax 
credits and innovative financing programs.
 Life-affirming as a principle contrasts 
nicely with the benign nature of many of 
today’s green technologies. Thriveability 
demands positive impacts on life, not just 
no impacts. In the words of my Bud-
dhist friends, are our actions skillful? The 
precautionary principle is presented as an 
example of a life-affirming approach.
    self-care in the spIRaLs paradigm 
means that sustainable initiatives must 
foster appropriate care of self. edwards, 
however, broadens the concept to include 
nourishing community connections, the 
social edges of our lives, which he com-
pares to transition zones between habitats. 
permaculturists are, of course, familiar 
with edge effects.

 permaculture as a design system is 
never mentioned in the book, even though 
permaculture provides a synthesis of 
philosophy and technology, something 
from which the book would have benefit-

ted. Omission of the permaculture vision 
is a major oversight, which is difficult to 
understand.
 Overall, edwards’ treatment of sustain-
able systems seems shallow and extremely 
condensed. Thriving is written for a main-
stream audience and is clearly meant to 
be an overview. The reader will no doubt 
find much of interest and many examples 
of green initiatives with which she was 
previously unfamiliar. The spIRaLs 

framework is thought-provoking, although 
it could have used more examples and 
case studies. For example, tell us not 
only about projects that have succeeded 
because they are scalable or place-making, 

but also tell us about projects that failed 
because they weren’t.
 andrés edwards shines a light on the 
most promising sustainability projects 
and leaves us with a warm feeling inside. 
Because it may stimulate optimism and 
provoke further research into some of the 
less familiar projects the author mentions, 
Thriving Beyond Sustainability is worth 
reading, then donating to the local library. 
                           ∆
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More than Meets the Eye
Review by Peter Bane

sIMON FAIRLIE
Meat: A Benign Extravagance
2010. Permanent Publications. 
E. Meon, Hamps. UK.
322 pp. paper. $39.95.

sIMON FaIRLIe, a farmworker and 
editor of Britain’s prestigious Ecolo-

gist magazine, has given us a wonder-
ful treatise on the ecological niche and 
cultural history of the world’s primary 
livestock animals: beef and dairy cattle, 
pigs, sheep, and poultry. There is more to 
this than retrospective, however. Fairlie’s 
aim is to shed light on the current debate 
over the role of meat in the human diet, 
economy, and perhaps most importantly, 
the flows of carbon dioxide and methane 
from human activities that threaten to 
unhinge the climate.
 The research underpinning Fairlie’s 
tightly argued and smartly written text is 
most impressive. Not only are there cita-
tions and footnotes on virtually every page 
from an impressive array of sources, but 
the discovery of truths behind common 
myths becomes a recurrent theme in the 
unfolding narrative of the book. Meat is 
never a neutral subject, whether one eats 
it or not. It seem too, that the data about it 
follow a theorem the author attributes to 
George Monbiot, the prominent author and 
cultural critic: The price of nuclear energy 
(or the ecological impact of meat) is a 
function of one’s political position—there 
being a spread of 27:1 in statistics about 
the former and of over 1000:1 about the 
latter. 
 Leaving aside the mendacity of claims 
by the nuclear industry, Fairlie finds that 
sober scientific assessments of water and 
land use by livestock put to shame inflated 
claims by vegan advocates and anti-meat 
pundits. Based on his own experience rais-
ing steers in Britain, he finds that a kilo of 
beef costs about 400 liters of water, about 
three times the scant amount claimed by 
the alberta Beef Board. The top of the 
range claimed by critics of beef production 
(pimentel), however, is over 200,000 liters 
per kilo! One has to wonder how anyone 
with half a wit could possibly be duped by 
such outrageous exaggerations. One could 
float a shipload of beef on that flood. Fair-
lie unpacks this a bit—beef fed on alfalfa 

included. alfalfa is of particular interest. 
Its root system penetrates an average of 23 
ft. Maximum depth of roots was an unbe-
lievable 128 ft. Clearly, this information 
is invaluable in choosing a cover crop to 
loosen tight soils or to restore minerals to 
depleted soils. The reader is left wonder-
ing how much potassium lies between the 
surface and 128 ft. down, and how much 
of this a stand of alfalfa might be able to 
transport to the surface? Or perhaps it is 
mostly water that the deep roots seek out 
and carry to the surface. 
 Lawns are not left out of the discus-
sion. a six-page chapter discusses the 
best grasses for low-care lawns. With 
emphasis on the root systems of the com-
mon turfgrasses, Kourik explains which 
grasses require less watering and thus can 
withstand drought. I for one appreciate his 
warnings about bermudagrass: never plant 
it unless you’re sure you want it. 

 a chapter on fruit trees includes 
information on lateral spread of the root 
systems of pear, apple, plum, and cher-
ry—useful in the design of food forests, 
perhaps. While spacing recommendations 
for fruit trees is readily available and 
thoroughly researched by the land-grant 
universities, virtually all the guidelines 
are for monocultures. Consideration of 
lateral spread, together with depth, could 
inform a designer of orchard polycultures 
on what spacing would be best between, 
for example, a pear and a plum tree. No 
doubt, much depends on soil type, rainfall, 
etc., but the information presented here 
is indispensable. The chapter on fruits 
includes data on water usage by various 
types of irrigation lines.
 Almost all (95%) plants depend on 
fungal associations in their root zone 
(rhizosphere) to solubilize minerals like 
phosphorus so that they can be absorbed 
into plant tissue. The chapter on myc-
orrhizae is just technical enough to be 
interesting to someone who has already 

read most of what the popular gardening 
literature has to say on the subject. Kourik 
explains the difference between VaM and 
aM mycorrhizal association (I’ll leave it 
to the reader to learn what those abbrevia-
tion mean.), and which plants depend on 
various types of mycorrhizae. Building 
organic matter and inoculating with forest 
soils or with commercially available my-
corrhizal preparations can encourage the 
development of healthy fungi-rich rhizo-
spheres, particularly important in poorer 
soils or in soils whose ph makes nutrients 
less available. For example, in high-ph 
limestone soils, phosphorus is fairly un-
available except in the rhizosphere, where 
the secretion of acidic exudates by the 
plant-fungus symbiont creates a microen-
vironment where phosphorus is solubilized 
and absorbed. encouraging this microen-
vironment would seem the first task of 
a thoughtful gardener or farmer on such 

lands, as well as on the mineral-depleted 
soils of america’s once-rich farmlands.
 Overall, the strategy is clear: build or-
ganic matter, and roots will grow. Kourik’s 
book offers considerable food for thought 
on a subject we thought we already knew. 
Following on the heels of the fungal-as-
sociation chapter, another entitled “Trees 
Water Their Neighbors” describes studies 
that document transfer of water and nutri-
ents between neighboring trees. 
 Reading about his research “in a dusty 
agricultural library at the University of 
California Berkeley” which uncovered 
John Weaver’s drawings from the early 
part of the 20th century, I’m left wonder-
ing how many other treasures lie hidden 
in the stacks. These root diagrams are 
treasures indeed.
 an easy, pleasant read, Roots draws 
the reader from paragraph to paragraph 
and from page to page, with Kourik’s lucid 
writing style. I highly recommend it for 
gardeners who want more insight into the 
secret world beneath their feet.         ∆

I found myself wondering how deep he 
would go and just what he could say about 
roots that hasn’t already been written. I was 
pleasantly surprised.
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the pound collapses along with North sea 
gas and oil flows (already in decline).
 This scenario, comparable to the 
constraints of WWII, and one of seven 
carefully drawn and compared to vegan, 
conventional, and organic alternatives, is 
based on 1975 work by Kenneth Mel-
lanby, but updated for changed yields and 
more recent information on crop responses 
to various fertility methods. The meat 
raised under this proposal, which Fairlie 
calls “default meat,” assumes that dairy 
cattle would graze perennial leys used 
in rotation to renew the fertility of grain 
fields, that beef cattle would only be a by-
product of dairying (surplus steers), that 
pigs foremost and chickens secondarily, 
would be fed entirely on spoilt grains and 
the wastes of food processors and kitch-
ens plus backyard forage. sheep would 

be an option to harvest fertility (primarily 
phosphates) from some part of the nation’s 
endowment of rough grazing land not 
suitable for any other form of agriculture 
(other parts of which could be allowed to 
reforest for timber and pulp production). 
But sheep would contribute few calories; 
their primary value is manure and wool.
 This is where the book gets very 
interesting to me. Fairlie identifies this 
production system for default meat as 
synonymous with permaculture, citing 
various passages from the writings of 
Bill Mollison and Patrick Whitefield to 
substantiate his claim that meat production 
incidental to other cropping, and for a bal-
anced approach to fertility management, 
really costs nothing that could be produced 
under any other system of sustainable 
agriculture. For purposes of argument and 
to present a full case, Fairlie calculates the 
yields of farming without livestock. When 
allowance is made for the harvesting of 
fertility by green manures and legume 
leys to support grain production, stockless 
farming yields no more net calories for hu-

irrigated by federal project water in arid 
California is certainly more impactful than 
beef raised on rain-fed pasture in tem-
perate Britain, but the former represents 
an almost trivial portion of the world’s 
beef production, which is nowhere else 
so costly. The low-end claims are clearly 
closer to the truth.
 Looking closely too at rainforest and 
climate impacts, he finds little that can be 
honestly assigned to livestock per se, and 
much that is disingenuously attributed to 

it. Cattle in the Brazilian rainforest are, for 
example, shown to be primarily a tempo-
rary land-clearing measure that precedes 
intensive chemical cropping of soya.
 Fairlie is by no means dismissive of 
vegan critiques of meat production, how-
ever. By careful argument and by degrees, 
he comes around to the conclusion that a 
sustainable yield of meat for Britain raised 
by low-energy methods might be little 
more than one-half the current consump-
tion, while dairy use could continue at 
present levels. Feedlot beef and industrial 
pork and chicken are clearly an abomina-
tion with no future. Confined animal feed-
lot operations (CaFOs) would have no 
role in today’s food system if not for the 
deeply flawed pricing of fossil energy. But 
smallholding pigs, beef and dairy cattle, 
sheep, and backyard hen, he argues, have a 
vital role to play in providing protein, fats, 
wool, and manure through a system of 
farming that could feed and clothe Britain 
from home-grown resources. This pros-
pect he clearly expects to be a necessity as 

…small-holding pigs, beef and dairy cattle, 
sheep, and backyard hens, he argues, have 
a vital role to play…in a system of farming 
that could feed and clothe Britain from home-
grown resources…

mans than the “default meat” or permacul-
ture scenario and considerably less savor 
and variety. stockless farming would 
allow for some increase in timber produc-
tion or land left untended for wildlife.
 as much as statistics are sometimes 
a battleground and frequently make the 
eyes cross, there seems no better way to 
test the plausibility of the various ideo-
logical claims of vegans and anti-meat 
advocates than to cast them onto the field 
of a real-world landscape. Britain has 
about 60 million inhabitants and some 22 
million acres of potentially cultivable land 
not under towns, roads, water, or cultural 
artifacts. Fairlie’s scenarios assign all of 
it to some use and apply likely yields per 
hectare to each kind of crop. Of course, 
those conventionally-minded economists 
who show no concern for the depletion 

of fossil energy reserves might argue that 
there’s no need to reduce meat production 
at all, but the rest of us with eyes open 
should argue for a responsible allocation 
of land use. The arguments cut both ways: 
the consequences of a radical ban on meat 
production carried out on a landscape 
scale look more like a dystopian future of 
laboratory-grown pseudo-meat and fenced 
wildlife reserves, the sad project of overly 
urbanized thinkers.
 even under the current odious condi-
tions of industrial agriculture and confined 
animal operations, the world’s livestock 
flocks and herds, far from being a burden 
on human hunger, help ensure a regular 
supply of grain through fat years and lean, 
something farmers clearly understand but 
vegan and anti-meat advocates choose 
blithely to ignore. humans can only eat 
so much grain, but animal numbers can be 
bred up quickly to consume otherwise un-
marketable surpluses, helping to stabilize 
both price and supply. In poor years with 
high grain prices, animals can be sent to 
market, thus reducing demand for grain 
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Meat production incidental to other cropping, 
and for a balanced approach to fertility 
management, really costs nothing that could 
be produced under any other system of 
sustainable agriculture.

and making meat available when bread is 
dear. animals are the buffer in the global 
food system. 
 They might also be the buffer in the 
climate system. We might need to play the  
“methane card,” by reducing more easily 
controlled emissions of this gas while 
working on the harder reductions in CO2, 
especially if climate change began spiral-
ling rapidly out of control. But we can 
only do so once, and to do it without grave 
provocation risks further enabling of the 
immensely powerful fossil fuel industries, 
who must be reined in. Fairlie points out 
that methane emissions have actually been 
falling since 1998, despite increases in the 
numbers of livestock. Clearly, we don’t 
yet understand all the mechanisms of the 
climate. and so to put climate abatement 
(by, for example taxing methane emissions 
or legislating against livestock) on the 
backs of small, mostly poor farmers, for 
whom a few animals are often the primary 
form of wealth and insurance again calam-
ity, would be a monumental injustice. 
 The consequences of applying per-
maculture systems to the whole of British 
agriculture—and I think Fairlie makes a 
good case on several grounds for why this 
ought to be done—are more than meet the 
eye. If monogastrics (pigs and poultry) 
are to be fed from household and food 
processing wastes, and if food is to be pro-
vided to the entire population without the 
intensive levels of transport, processing, 
and refrigeration that presently charac-
terize the industry, and most especially, 
if human wastes are to be recaptured 
for their invaluable phosphate and other 
mineral contents, then the population must 
be more evenly settled around the country, 
and many more people must once again be 
engaged in farming and land husbandry. 
 The value of this book is chiefly the 
well-argued case that it makes against 
both industrial forms of meat production 
and the folly of veganism as a universal 
dietary solution to animal cruelty and 
threats of climate change. Vegan eaters 
and farmers might well work and eat in a 
matrix of integrated livestock farming—
Fairlie is kind toward individual vegans—
but little social or ecological value is to 
be gained and much lost from expanding 
vegan dietary practices. a secondary and 
significant value of Meat is the careful 
explication it makes of the complementary 
roles of our familiar livestock animals in 
mixed farm production, a system far more 

likely to serve us well through the coming 
decades of energy descent than industrial 
agriculture. 
 Cattle enable us to harvest the peren-
nial production of grass from extensive 
areas with modest labor and fencing. Milk 
production is an efficient means of extract-
ing fats and proteins from grass, which 
humans can’t eat, but which grows well in 
cool northern climates. Grass also protects 
soil from erosion, and even builds organic 
matter therein. (Why, he asks, is there so 
little attention paid to it in permaculture?) 
Whey, a derivative of cheese-making, is 
a splendid enrichment to the diet of pigs, 
who fatten deliciously on slop, spoilage, 

small creatures, and roughage inedible by 
humans. Cheese was, in the european cul-
tures, a way to store animal fat and protein 
through the cold months when vegetative 
growth and animal fodder were scarce. 
sheep count little in food production, 
but offer valuable fiber that will again be 
appreciated when poly-fleece disappears 
along with natural gas and petroleum-
based plastics. The pasturing and herding 
of ovines is also a traditional device for 
capturing the surplus nutrients of rough 
land (unsuitable for cattle or crops) as a 
needed subsidy to grain cropping. 
 The elegance of these systems is well-
tested if little understood by today’s urban 
consumers, who may be unduly swayed 
by the wild-eyed claims and pure-land 
propositions of vegan commentators and 
industrial ag shills alike. City dwellers and 
eaters everywhere ought to be more atten-
tive to the real sources of their food.
 The cow and the pig loom large in 
the cultures of eurasia and by extension 
with the entire world today. They are tied 
to the fates of ecosystems and of farmers 
past and future. Fairlie lards his story with 
charming tales of the house pig and its role 
in rural society (not unlike the family dog 
in popular affection). he roams among 
the anthropological literature to remind 

us of the centrality of these animals to our 
success as a species. Without sentimental-
ity, the author paints a friendly picture 
of our animal companions over the years 
and sees a clear place for them to help us 
maintain our humanity in the future.
 along with this hard-nosed look at 
how food systems might evolve in the ab-
sence of fossil fuels, and the concomitant 
promotion of permaculture, Fairlie levels a 
few well-aimed knocks at permaculture’s 
casual acceptance of veganism—which 
makes little sense under the holistic analy-
sis of ecological design—and of the lint-
like adherence of vegan dietary theorists 
to the ideas of permaculture, as if a green 

vision of tree cropping were somehow suf-
ficient to provide for all our needs. Call it 
a fig leaf: their own preferences writ large 
make for a chillingly bleak world. he 
argues well for the serious consideration 
of grain cropping (and of potatoes for cool 
climates) in permaculture systems and 
laments the relative paucity of attention 
these staples have received in permacul-
ture writing and practice.
 erudite, well grounded in the author’s 
farming experience, and delightfully writ-
ten, this book recommends itself to all 
permaculture designers, and to every intel-
ligent reader who has concerns for climate 
stability and a regenerative land use. It is 
more than a primer, offering an insightful 
examination of the central problems of ag-
riculture itself, both past and present. My 
only concern is that, as a dense text with 
few illustrations and a cover price of $40, 
it won’t be read by as many as need to 
learn from it. I think, in particular, that the 
publisher and distributor have miscalcu-
lated the market point and should consider 
fixing the dollar price in rough proportion 
to its sterling equivalent, say $30. This is 
still a goodly amount for an unillustrated 
paperbound volume of modest propor-
tions, but it might afford the book the 
wider circulation it so richly deserves.
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probably doesn’t know that there is a fork 
specialized for every task. It makes sense 
that a pitchfork for picking up mown 
clover would have a different design than 
the one for moving manure from barn to 

spreader. speaking of manure spreaders, 
they occupy a chapter rich in anecdotes 
and practical details: how to operate, 
maintain, and avoid damaging old spread-
ers. “The invention of the manure spreader 
ought to be hailed as more momentous 

than that of the plow, or the automobile.” 
The end of this remarkable chapter notes, 
“philosophers would make great manure 
pitchers,” which I suppose is true on both 
counts.
    The next several chapters discuss each 
major type of manure in turn, beginning 
with chickens. What is the best way to 
collect manure in order to avoid odors 
and simultaneously conserve its valuable 
nutrients? Occasional data from sources 
like the Old Farmer’s Almanac (“the 
wisdom of the ages”) is interspersed with 
personal anecdotes as to which type of 
bedding is best. although each chapter is 
an entertaining read in itself, hard data are 
presented:  100 lbs. of wheat straw can 
absorb 210 lbs. of water, while an equiva-
lent amount of sawdust absorbs only 80 
lbs. sawdust makes excellent bedding, 
although the author cautions us against 
using it for chicks. They may eat the fine 
wood particles and clog their digestive 
systems with the indigestible particles. he 
notes that his mother used peat moss, the 
most absorbant bedding of all, to brood 

Logsdon Knows His shit
Review by John Wages

GENE LOGsDON
Holy Shit: Managing Manure
to Save Mankind
Chelsea Green, White River Jct., VT. 
2010. 195 pp. paper with French flaps. 
$17.50

BeCaUse OF GeNe LOGsDON, I 
grew pearl millet this summer. Grow-

ing up in the 70s, I subscribed to Organic 
Gardening & Farming (as it was called in 
those days). One early acquisition from 
the Rodale press book club was Small- 
Scale Grain Raising. Only after moving 
back to Mississippi almost 40 years later 
did I actually try to grow some small 
grains, and I’ve consulted Small-Scale 
Grain Raising (now in its 2nd edition) 
several times as I tried to figure out when 
to harvest my millet in advance of the 
birds. It was Gene Logsdon’s home-grown 
advice and humor that protected me from 
malignant self-doubt—the kind that saps 
our energy and keeps us from trying new 
things. probably, it will be the humor of 
writers like him, and maybe James how-
ard Kunstler, that sustains us through the 
coming transition. For a reader who needs 
some lightening-up, Holy Shit delivered a 
boatload.
 Holy Shit takes us through the story of 
manure from its universal use on the farm 
in the early 20th century to today. In fact, 
the first six chapters deal with manure as 
it was then. a chapter on pitchforks deals 
with the many types of forks, as well 
as the proper way to use a fork to avoid 
straining one's back. There are manure 
forks, bedding forks, hay forks, chopped-
fodder forks, bundle forks, clover forks, 
and silage forks. The length of the list 
makes me suspect there are at least 20 
more in Ohio alone. Unless one grew up 
on a farm in the days of hand labor, one 

Possibly the one modern convenvience more 
dear than the automobile is the flush toilet.

chicks. 
 Unavoidably, of course, the conver-
sation turns to human manure. With a 
respectful nod to Joseph Jenkins’ The Hu-
manure Handbook and sim Van der Ryn’s 
The Toilet Papers, the author surveys 
several methods for dealing with human 
waste. as with barnyard manure, the two 
main concerns ought to be odor and nutri-
ent recovery. Rather than give detailed 
plans for composting toilets and outhous-
es, which are readily available in print and 
on the web, he gives us a perspective of 
the problem. No agricultural system can 
be truly sustainable, over a time span of 
centuries, without returning the minerals 
and nitrogen from human feces to the soil. 
after all, the point of agriculture is gener-
ally to feed humans. seed crops like the 
staple grains and beans end up transfer-
ring a significant amount of phosphate, 
among other plant nutrients, to the dinner 
plate, and eventually to the toilet bowl. 
This makes no sense. But the author is not 
one to pontificate. No rant this, Logsdon 

explains what a difference it could make 
if only 20% of Americans converted to 
composting toilets. It should be fairly ob-
vious that flush toilets will probably be the 
last unnecessary convenience americans 
are willing to give up. In a post-collapse 
world without dependable municipal water 
systems, rainwater will probably be used 
to flush waste. Possibly the one modern 
convenience more dear than the automo-
bile is the flush toilet. 
 as complete a survey of manure and 
methods for its recovery as I've seen, Holy 
Shit includes a lucid description of alterna-
tives for dealing with dog and cat manure. 
If human manure can be composted and 
safely used on a garden (after the requisite 
thermal composting to at least 122°F for 
24 hours, or long, slow decomposition 
over one or two years), then certainly the 
poop of companion animals can as well.  
The pros and cons of biosolids are covered 
in a separate chapter.
 Holy Shit is a masterful addition to 
the venerable library of Gene Logsdon’s 
contributions to sustainable farming.       ∆    

 With brilliant costings and evaluation 
of his hypotheses and of farming practices 
broadly, Fairlie sets a high and worthwhile 
standard for permaculture practitioners, 
and by pointing to some of the discipline’s 
blind spots and omissions, he makes 
himself an invaluable critic and supporter 
at the same time. We owe him a prompt 
and carefully considered response in both 
action and words.           ∆
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Permaculture Design Course
Baja, Mexico
 Dates: December 6-19
 Location: Baha Sur de California, Mexico
 Description: Please join us at Buena Fortuna 
Botanical Garden, a dry, tropical plant paradise 
featuring rare species gathered from around the 
world by renowned botanist, Seeds of Change 
co-founder, Gabriel Howearth. 
      We will cover the 72-hour curriculum ap-
plicable to all climate zones, while experienc-
ing and enriching systems for the dry, tropical 
region. This course is fully bilingual Spanish-
English and uses a variety of teaching formats 
in a beautiful outdoor classroom setting. Our 
site is within walking distance to a beautiful 
beach, with nearby hot springs and waterfalls!
 Our highly experienced teachers bring a 
wealth of knowledge gleaned from an array 
of settings: disaster relief scenarios, working 
with NGOs, homestead and community garden, 
educational center and ecovillage design and 
implementation, as well as involvement in 
multiple international projects. 
 Instructors:  Andrew Jones, Bruce   
  Horowitz, Stefan Hetz, Kitzia  
  Danel, with special guets.
 Cost:  $1,300 if registered by
  Sept. 30, includes camping
  and garden fresh meals. 
 Contact: rawpermaculture@yahoo.com
  www.rawpermaculture.org

EVENTS Permaculture Design Course
Nicaragua
 Dates: December 13-29
 Location: Finca InanItah, Isla Ometepe
 Description: Located on a volcanic island in 
Lago de Nicaragua, Finca InanItah is hosting a 
design course and eco-spirit integration focused 
on cultivating cooperative relationships with 
ourselves, our communities, and the environ-
ment. 
   This retreat begins with a 2-day Tantra inten-
sive with world-renowned teacher, Gaia Ma, 
and leads into a 14-day permaculture design 
course. Participants will engage with: observa-
tion and nature awareness; indigenous wisdom; 
pattern design and biomimicry; greywater and 
bioremediation; forest ecology; aquaculture; 
ecovillage design; heart circles; yoga and em-
bodiment. 
 Instructors:  Gaia Ma, Brandy Hall, 
  Keri Evjy
 Cost:  $1,375 US, which includes  
  instruction, lodging, and three  
  delicious, nutritious, and 
  locally grown meals a day.
 Contact: Brandy Hall, 
  brandy@ashevillage.org, 
  434-284-3057

Permaculture Design Course
U.S. Virgin Islands
 Dates: January 12-March 12, 2011
 Location: St. Croix, Virgin Islands
 Description: This eight week intensive 
course takes place on a 200-acre certified or-
ganic farm in the remote Northwest Quarter of 
the relatively undeveloped island of St. Croix. 
It covered integrated sections on permaculture 
design, sustainable building, organic cropping, 
art of mentoring (including Jon Young and 
more), ecology of awareness, primitive skills, 
renewable energy, farm-based education and 
business, agroforestry, silvapasture, and slow 
food. Earn your PDC during the course or take 
your existing PDC much further with real farm 
and community-based projects that interact 
iwth a fascinating local Caribbean culture. This 
Natural Mentors course was voted in Febru-
ary 2010 by the National Geographic Society 
as a “Top Ten Global Program.” Our focus is 
finding the thread that strings these lifestyle 
choices into a beneficial flow for each student’s 
goal development.
 Instructors:  Nate Olive, Ben Jones, Ver- 
  onica Gordon, Evan McGown,  
  Jon Young, Shelli Brin, Don  
  Young, and others.
 Cost:  $3,750 Camping and program  
  day meals. $4,550 Cabana stay  
  and program day meals.
 Contact: Nate Olive
  706-206-0328  
  nate@visfi.org
  www.visfi.org

Permaculture Teacher Training
Pacific Northwest
 Dates: November 12-19
 Location: Seattle, Washington
 Description:  This Teacher’s Training course 
is a revolutionary new way of teaching solution 
-based eco-social design concepts by applying 
the principles of permaculture to the teach-
ing of permaculture. This course will cover 
every aspect of being an effective educator, 
facilitator, and promoter of mutually beneficial 
relationships for a more sustainable and just 
future. By taking the approach of whole person 
leraning and using teaching combinations from 
educators from all over the world, this course 
provides invaluable information of facilitating 
and how to frame concepts and ideas to people 
from all walks of life and cultural contexts. 
This course also offers the basis of how to 
administer the core PDC as well as planning 
and preparing for variations of specialized per-
maculture focused workshops and practicum. 
 Instructors:  Benjamin Faher, Kat Steele,  
  and special guests.
 Cost:  $775; does not include room  
  and board. Some local accom 
  modations available upon  
  request.
 Contact: Seattle Tilth
  Carrie Niskanen
  206-633-0451 x101
  carrieniskanen@seattletilth.org
  www.seattletilth.org

Permaculture Design Course
Hawai’i
 Dates: February 5-19, 2011
 Location: North Kohala, Hawai’i
 Description: Learn permaculture amidst 
the ultramarine waters and multi-hued food 
jungles of the Big Island, Hawaii. Taught at a 
family’s extensive farmstead, Uluwehi Farm, 
students will gain hands-on experience with 
small animal systems, perennial food gardens, 
and naturalizing plant communities. Students 
will also walk away versed in the permaculture 
design system including ethics, principles, 
design methodsd, and more. This experience 
will offer valuable skills and knowledge from a 
team of course instructors with broad ranges of 
experiences in Hawaii and around the world. 
 Instructors:  Douglas Bullock, John 
  Valenzuela, Tom Baldwin,  
  Dave Boehnlein and more.
 Cost:  $1,400 paid in full by 1/1;  
  $1,500 after. $250 non-
  refundable deposit required.
 Contact: Dave Boehnlein
  360-840-8483
  info@permacultureportal.com
  www.uluwehifarm.com

Permaculture Design Course
Pacific Northwest
 Dates: July 17-August 6, 2011 
 Location: Orcas Island, WA
 Description: Participate in a three-week 
design course on the Bullock’s 25 year-old 
permaculture homestead. This course includes 
approximately 144 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 usage. This is a very full course 
set in one of the best-known permaculture sites 
on the continent. 
 Instructors:  Douglas and Samuel Bullock,  
  John Valenzuela, Dave 
  Boehnlein and more.
 Cost:  $1,900 paid in full by 6/1;  
  $2,000 after. $250 non-
  refundable deposit required.
 Contact: Dave Boehnlein
  360-840-8483
  info@permacultureportal.com
  www.permacultureportal.com
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Earth Activist Training
Northern California
 Dates: January 8-23, 2011
 Location: Cazadero, CA
 Description: Two weeks that can change 
your life and change the world!

A permaculture design course with a 
grounding in earth-based spirituality, and a 
focus on organizing, activism, and social per-
maculture as well as urban and rural land-based 
systems. Learn how to heal soil and cleanse 
water, how to design human systems that mim-
ic natural systems, using a minimum of energy 
and resourcse and creating real abundance and 
social justice. Explore the strategies and orga-
nizing tools we need to make our visions real, 
and the daily practice, magic, and rituals that 
can sustain our spirits. Participatory, hands-on 
teaching with lots of ritual, games, songs, and 
laughs along with an intensive curriculum. 
 Instructors: Starhawk and guests.
 Cost:  $1,600-$1,900 Work-trade and  
  scholarships avail.
 Contact: 800-381-7940
                        earthactivisttraining@gmail.com
  www.earthactivisttraining.org

Permaculture Design Course
Northern California
 Dates: February 7-13 & 19-20, and 
  March 4-6, 2011
 Location: Occidental, CA
 Description: A collaboration with Permacul-
ture Research Institute, Westminster Woods 
and the Center for Nature and Spirituality. Join 
this unique course and learning community that 
will cover the core 72-hour PDC training with 
a connective emphasis on education and appli-
cation of permaculture in temperate climates of 
northern California. Focus will be given to the 
techniques and applications to harvest water in 
the landscape, grow an abundance of food, and 
build mutually beneficial relationships between 
the ecological and social/cultural landscapes.
 Instructors:  Benjamin Fahrer, Kat Steele,  
  and special guests.
 Cost:  Commuter (including lunches)  
  $1,000 if registered by January  
  24; $1,100 after. $1,420 with  
  accommodations if registered  
  by January 24; $1,500 after.
 Contact: 707-874-2426
  kate@westminsterwoods.org 
  www.westminsterwoods.org

Permaculture Design Course
Pacific Northwest
 Dates: January-May, 2011
  1 weekend/month
 Location: Moscow, Idaho
 Description: This course, stretching over 
five months, is designed with the producer and 
busy person in mind. The course will focus 
on permaculture principles and whole sys-
tems design methodology, as well as practical 
techniques. There will be a special emphasis on 
animals in permaculture, including silvopasto-
ralism, livestock farming for carbon sequestra-
tion, and an introduction to beekeeping. Other 
topics will include food forests, rainwater 
catchment, and greywater treatment. Acknowl-
edging that technical skills are only part of 
what we will need to respond to our times 
creatively, this course includes an introduction 
to conflict resolution and compassionate com-
munication. Participants will leave empowered 
to apply the principles of permaculture in all 
aspects of their lives.
 Instructors:  Deb Berman, Paul Charpentier,  
  and guests.
 Cost:  $675 by November 20; $750  
  after
 Contact: Paul Charpentier
  801-599-1266
                       palousepermaculture@gmail.com

Permaculture Design Course
Pacific Northwest
 Dates: Weekends February 12, 2011 to  
  March 20, 2011
 Location: Ashland, Oregon
 Description: Held on a working permacul-
ture farm, you get hands on experience with 
inspiring permaculture design examples. Par-
ticipants also gain real-world design experience 
with their group design project. This course 
includes a pruning and grafting workshop. 
The curriculum closely follows the complete 
original teachings by Bill Mollison. We address 
all types of design urban/suburban, homestead 
to farm scale. Also covered at the end of the 
course are social structures of how to start 
community in your life.
 Instructors:  Chuck Burr and Larry Korn.
 Cost:  $575-$750, sliding scale. $200  
  deposit.
 Contact: Chuck Burr
  541-941-9711
  courses@sopermaculture.org
  www.sopermaculture.org

Permaculture Design Course
Pacific Northwest
 Dates: July 24-August 6, 2011
 Location: Ashland, Oregon
 Description: Held on a working permacul-
ture farm, you get hands-on experience with 
inspiring permaculture design examples. Par-
ticipants also gain real-world design experience 
with their group design project. This course 
includes a pruning and grafting workshop. 
The curriculum closely follows the complete 
original teachings by Bill Mollison. We address 
all types of design urban/suburban, homestead 
to farm scale. Also covered at the end of the 
course are social structures of how to start 
community in your life.
  A good permaculture design course is among 
the best investments you will ever make. It 
will pay you back over a lifetime in free food, 
more free time, less outside wage work, greater 
self-reliance, a nice circle of friends and more 
of life freedoms and self-development.
 Instructors:  Chuck Burr and Larry Korn.
 Cost:  $1,300 if paid in full before  
  May 15; $1,400 after. $400  
  deposit. Includes camping and  
  meals. Discount for couples,  
  $50 each.
 Contact: Chuck Burr
  541-941-9711
  courses@sopermaculture.org
  www.sopermaculture.org

Permaculture Design Course
Pacific Northwest
 Dates: December 2-15
 Location: Dexter, OR
 Description: The time to plan for a resil-
ient and prosperous future is now. The course 
includes ethics, mapping, design, pattern 
recognition, observation, site analysis, useful 
plants and planting strategies, water harvest-
ing, soil building, animals, forests, appropriate 
technology, urban permaculture, cooperative 
economics, and much more.
 Instructors:  Jude Hobbs, Rick Valley, and  
  Marisha Auerbach.
 Cost:  $1,250 including 
  accommodations and prepared,  
  organic meals.
 Contact: Marisha Auerbach
  360-273-7117
  queenbee@herbnwisdom.com
  www.lostvalley.org

Send your Letter 
to the 

Permaculture Activist
Write Rhonda Baird at

pcaeditor@comcast.net

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 PcActivist and chock-full of 
information from the best minds in Pc.

 Permaculture Activist • POB 5516  
Bloomington IN 47407 • USA
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Back Issues of The Permaculture Activist
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 Farming, 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
#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-frame Bldgs.
#29/30* Jul. ‘93 Networks: Media Revw, Rural Reconstruction, Leaf Concentrate, Comm’ty 
   Food Inits, 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 in Belize & China, Honeylocust, N-fixers
#32*Apr. ‘95 Animals & Aquaculture: Animal Polyculture, Small-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
#34 June ‘96 Useful Plants: Bamboo Polyculture, Medicinals, Pest Control, Root 
   Crops, Oaks, R. Hart’s F.G., Russian Plants, Regl. Plants, Sources
#35 Nov. ‘96 Village Design: Pattern Language, Consensus Democracy, Conflict, 
   Historic & New Villages, Planning for Tribe, Village Economics
#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 Reservation,
   Forest Investing, Restoration, Old Growth, Homestead Tenure, Forest 
   Soils, Forest Farming, 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, Bldgs. That Live, Under $20K Houses, Dreams
#42 Dec. ‘99 Self-Reliance & Community Cooperation: Co-Intelligence & Self-
   Orgn., Archetype Design, Sovereignty, Samoa, Mondragon, Natural
   Hous’g, Comm. Gdns., Zone Zero, Solar Electric Tractor, Beekeeping
#43*June ‘00 Food & Fiber: Hunger, Ferments, Seasonal Salad, Heirlooms, Fencing
   Self-Fertile Gdns, Rice Revolt’n, 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, Medicinal 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, Cuban Ag, 
   Rainbow Vall. NZ, Cacti/Succulents, Animal Self-Meds, Challenge to Pc
#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 Medc, Ferment’d Stimulants
#52 May ‘04 Aquaculture: EcoAquac, Fish4Health, Dowsing, Pond Design, Grey-
   water Biotreatment, N. Amer. Polyculture, Manage for Native Spp,
   Integrated Village Fisheries, Vietnam

Permaculture Design Course
Rocky Mountains 
 Dates: March 12-October 9, 2011  
  2nd weekend of each month
 Location: Boulder, Colorado
 Description: Fifth annual locally-based 
eight-weekend design course. Observe the sea-
sons unfold in Front Range cities, high plains, 
and mountains through the lens of permacul-
ture, giving depth and perspective to design 
work. Participants will tour sites, engage in 
hands-on seasonal projects, create designs for 
resilient local systems, explore “perennial cul-
ture,” and take tangible steps towards sustain-
able food, shelter, energy, and community. 
 Instructors: Sandy Cruz, Barbara Mueser,  
  Jason Gerhardt, Becky Elder,  
  and many more.
 Cost:  $950 by January 12; $1,100 by  
  February 12; $1,200 after.
 Contact: Sandy Cruz
  303-459-3494
  www.hialtpc.org

Permaculture Teacher Training
Central California
 Dates: May 13-20, 2011
 Location: Esalen Institute, Big Sur, CA
 Description:  This Teacher’s Training course 
is a revolutionary new way of teaching solution 
-based eco-social design concepts by applying 
the principles of permaculture to the teaching 
of permaculture. This course will cover every 
aspect of being an effective educator, facilita-
tor, and promoter of mutually beneficial rela-
tionships for a more sustainable and just future. 
 This course also offers the basis of how to 
administer the core PDC as well as planning 
and preparing for variations of specialized per-
maculture focused workshops and practicum. 
 Instructors:  Benjamin Faher, Kat Steele, 
and special guests.
 Cost: $1,075-$1,850 varied accom-
modations for 8-day course; all inclusive
 Contact: 831-667-3005
  info@esalen.org
  www.esalen.org

Permaculture Design Course
California
 Dates: November 6-13, 2011
 Location: Grass Valley, California
 Description: The Sivananda Ashram Yoga 
Farm has invited us to host another one of our 
design certification courses at their beautiful 
California location. This course will not only 
deliver the foundational educational experience 
for understanding permaculture design, but all 
involved will have the unique opportunity to 
experience it within the context of a practicing 
yoga community. Students will complete some 
self-study prior to attending the course and also 
have the option to add a practical permaculture 
implementation week (at additional cost). 
 Instructors: Bill Wilson and Wayne 
  Weiseman
 Cost:  $1,295 includes
  camping and meals
 Contact: Becky Wilson
  815-256-2215
                         www.midwestpermaculture.com
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#53 Aug. ‘04 Education: Lifelong Learning, Edge-ucation, Albany Free School, 
   Indigenous Ed. & Ecology, Ecocentric Pedagogy, School Gardens
   & Dances, Ecology of Learning, Brain Gym
#54 Nov. ‘04 Fire & Catastrophe: Design Beyond Disaster; New Opportunities;
   Globalization; Invasion Biology; Street Orchards; Community Food
   Security, Floodwaters Rising, Disrupted Climates
#55 Feb. ‘05 Learning from Our Mistakes: Petrol Dependcy, Village Design, Austral.
   Lessons, RTFM!, Trial&Error, Forestry Expmts, Owner-Bldr, 10 Mistaken Ideas in Pc
#56 May ‘05 Tree Crops & Guilds: Pine Nuts, Tree Vege, Acorns, Am. Chestnut,  
   Honeylocust Silvopasture, Broadscale AgroFor, Bamboo, Willow, Socl. For.
#57 Aug. ‘05 20th Anniv.: Challenges & Changes, USA Pc, Hawai’i Retrospect; Perma-
   tecture; Pc’s Soft Edge; Gaia U; PINC; Oil Depl; IPC-7; Retrofit Suburbs
#58 Nov. ‘05 Urban Pc: Urban/Rural Futures; City Zones & Sectors; Growing 
   Food; Detroit Visionaries; Rebldg. New Orleans & Everywhere;
   Transforming a Military Base; Workers Co-op; Energy Descent.
#59 Feb. ‘06 Peak Oil: Eco-Collapse & Trauma; Thom Hartmann; Pathways for
   Energy Descent; How Cuba Survived; Oil & Food; Biofuels; 
   Algae for Fuel; Relocalize!
#60 May ‘06 Land Use Past & Present: Sust.Ag an Oxymoron?, Negev Bedouin, 
   East. Woodlands AgroForestry, Pc Heals in India, Arocsanti Land 
   Plan, Pop. Growth/Land Hunger, Mex. Reforestation, Rocky Mtns.
#61 Aug. ‘06 Unseen Kin-doms: Observation as Design Tool; Soil Food Web, Bees, 
   Mycelial Internet, D-I-Y Mycorrhizal Inoculum, Cover Crops as Bee 
   Forage, Earth Energies, Local Currencies, Dead Zones, Birds at Risk
#62 Nov. ‘06 Art of Permaculture: Painting, Writing & Pc; Ecoartists; Art, Acti-
   vism & Cmty; Street Theatre; Art & Bioremediation; Living Willow, 
   Body as Zone 0; Art of the Found; Water Magic; Pc in Pop Culture
#63 Feb. ‘07 Building & Technology: How to Dwell? Natural Bldg & the Law, 
   Bldg Code, Strawbale in China, Cob in Armenia, Integrated Solar 
   Heating, Cooking, Pumping; Self-Build, Nation-Scale Pc in Brazil
#64 May ‘07 Waste = Food: Throwaway Econ, Strategy of Salvage, Peak Soil,
   Pigs & Waste Mgmt; Bikes, Soil & Garbage; Farm as Organism, 
   Opportunistic Plants? Simple Biodigester, Waters of Spain, Vermiculture
#65 Aug. ‘07 Climate Change: Shrinking Seas, Forests’ Role in Climate, Urban 
   Forests, Making Trees Pay, Rainwater Harvst’g, Indoor Gdns, Water 
   Filtration, Changing Human Climate, De-Stabilizing Climate
#66 Nov. ‘07 Animals in Design: Jumbo Shrimp, Pawpaw Patch, Alpaca, Insects as 
   Food, Bees, Integrated NH Farm, Pastured Poultry & Rabbits, Urban 
   Livestock, Predator Restoration, Complementary Animals, Agrichar
#67 Feb. ‘08 Kids in Pc: School as Ecosystem, Pc Education, Pc to H.S. Students, 
   Tlaxcalan Kids Make Seedballs, Gardening Kids, Fostering 
   Research Skills, Bottled Water Boycotts, Feeding 8 Billion

#68 May ‘08 Plants on the Move: Rethinking Non-Natives, Forest Migration, 
   Black Walnuts, Saving Seed Savers, Grow a Cmty. Gdn, Neighbor-
   hood Greening, Healthy Honeybees, Biofuels & High Food Prices
#69 Aug. ‘08 Permaculture at Home: Hawai’ian Cmty; London Forest Gdn; 
   Suburban Renaissance; Calif. Campus; Phila. Orchards; Drinking 
   Roofwater; Floating Island Bioremed.; Bike Transport; Mississippi Pc
#70 Nov. ‘08 Ethics at Work: BAU is the Enemy; 13 Princ. of People Care; Pc in 
   Business; Ecovillages; White Man in India; Uganda Boarding School, 
   No Waste Principle; Qual. Control; City Farming w/Runoff; Amaranth
#71 Feb. ‘09 Working w/Earth: Hopewell Mound Water Mgmt, Belize, Road & Dam Bldg, 
   Keyline, NW AgroFor, Pc&Landscape Arch, Earthbag Bldg, Low-Watt Fridge
#72 May ‘09 The View from Abroad: War, Oil & Snails in Nigeria; Green Tech 
   Future, Ethiopian Water Mgmt.; Shrinking Forests; Food Exploration 
   in Caucasus; Maya Agroforestry/Biochar; Pc to Trinidad; Bridging 
   Cultures in Brazil & India, Pc Schools in Africa; BuggerBug in Liberia
#73 Aug. ‘09 Bioregionalism: New Paradigm; Rocky Mtn. Wildlands; Wild Elephants; 
   Organizing Houston; Heirloom Seeds; L.A. Gdns; Reclaiming Commons;
   Transition Hohenwald, Tenn.; BioCongress Saga; Diversity at Home
#74 Nov. ‘09  Energy Descent: In the Home; Transition Communities; Pc in 
   Mexico; Biochar; US Consumption Dropping; Making Fuel Alcohol
   No More Throwaway Economy; EcoTechnic Future
#75  Feb. ‘10   Local Food: A City & Regl. Food System; Working Family on 5Ac; 
   CSAs & Wild Foraging, City Backyd Gdng.; Food Bank Gardens & 
   Orchards; Salt Collecting; Growing Regional Staples; City Grains.
#76 May ‘10  Soil Fertility: Pc Way of Soil; Biochar; Sheet Mulch; Hawai’ian 
   Soil Farming with Worms; Demystifying  Humanure; Urine to 
   Fertilize Soil; Crop Rotation to Build Soil; Mushrooms and Soil
#77 Aug. ‘10  Eco-Nomics: Measuring Many Forms of Capital & Quality of Life; 
   Bob Swann & Invisible Structures; Home Economic Transition, 
   Small-Scale Forestry; Bioshelter Market Garden; Logging Public 
   Lands, Losing $; New Currencies; Comn. Exchanges; Green Collar 
   Economy; Pc & Finance; Pc Institutes, Certificates & Diploma

Back Issue Prices & Ordering
$6 each ppd* • 20% discount on 5+ • Complete Set $375^^

The Pc Activist • PO Box 5516 • Bloomington IN 47407 USA
*except the following: Vol. I,1-VI,2 & #33-35 -$5 each; #26-32 & 36, 

38, 41 -$8 ea; #40, 43, 48 -$10 each. ^^Can/Mex. +$45, Overseas +$75

Back Issues of The Permaculture Activist (continued)

Permaculture Design Course
Ohio Valley
 Dates: June 5-19, 2011
 Location: Paoli, Indiana
 Description: Join with a dynamic and 
experienced teaching team to immerse yourself 
in a solid permaculture design course nestled 
on a 200-acre forested retreat surrounded by a 
national forest. Learn to read and repair your 
landscape. Take home initial experiences and 
practical work for your home and community. 
Learn from instructors that balance decades of 
practical permaculture implementation in home 
systems, community, and invisible structures. 
Special sessions and guests incorporate nature 
awareness and other practices that will give 
you further tools for the future.
 Instructors: Rhonda Baird, Peter Bane,  
  Keith Johnson, and guests.
 Cost:  $1,350; some work-trade avail.
 Contact: Andy Mahler
  812-723-2430
  andy@blueriver.net

Permaculture Design Course
Mid-Atlantic
 Dates: Mar. 12-13, 1st Sat. Apr.-Aug.,  
  Sept. 10-11, Oct. 1-2, 2011
 Location: Lancaster, Pennsylvania
 Description: This 80-hour course spans eight 
weekends and will be taught at the Stahr Center 
Sustainable Arts Village. 
 This is the perfect way to experience and 
integrate a permaculture design course in a 
fantastic setting. Time between courses will 
allow you to deeply engage with your learning 
between class days. Hands-on activities will 
round out full lectures on a variety of per-
maculture subjects. 
 Instructors: Benjamin Weiss, Brandon 
  Tennis, and guests.
 Cost:  $900 if paid by 12/15; $1,000  
  after.
 Contact: Benjamin Weiss
                  www.susquehannapermaculture.com

Permaculture Design Course
Mid-Atlantic
 Dates: Mar. 26-27, Apr. 30, May 21,  
  Jun. 18, Jul. 23, Aug. 27, Sept.  
  24-25, Oct. 15-16, 2011
 Location: Philadelphia, Pennsylvania
 Description: This 80-hour course spans eight 
weekends and will be taught at the Aybury 
Arboretum and Weaver’s Way Urban Farm. 
 This is the perfect way to experience and 
integrate a permaculture design course in two 
fantastic settings. Time between courses will 
allow you to deeply engage with your learning 
between class days. Hands-on activities will 
round out full lectures on a variety of per-
maculture subjects. 
 Instructors: Benjamin Weiss, Brandon 
  Tennis, Phil Forsyth, and  
  guests.
 Cost:  $900 if paid by 12/15; $1,000  
  after.
 Contact: Benjamin Weiss
                  www.susquehannapermaculture.com
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Calendar
November 6-13. Grass Valley, CA. Per-
maculture Design Course. Becky Wilson. 
815-256-2215. www.midwestpermaculture.
com.
November 8-12. Occidental, CA. Intentional 
Communities Course. Philip Tymon. 707-
874-1557. phil@oaec.org.
November 12-19. Seattle, WA. Permaculture 
Teacher Training. Carrie Niskanen. 206-633-
0451 x101. carrieniskanen@seattletilth.org. 
www.seattletilth.org.
December 2-15. Dexter, OR. Permaculture 
Design Course. Marisha Auerbach, 360-273-
7117. queenbee@herbnwisdom.com. 
December 6-19. La Ribera, MEXICO. Bilin-
gual Permaculture Design Course. rawper-
maculture@yahoo.com.
December 13-29. Finca InanItah, Isla Om-
etepe, NICARAGUA. Tantra of Permacul-
ture. Brandy Hall. 434-284-3057. brandy@
ashevillage.org.
January-May, 2011. Moscow, ID. Weekend 
Permaculture Design Course. Paul Charpen-
tier. 801-599-1266. palousepermaculture@
gmail.com.
January 8-23. Cazadera, CA. Earth Activist 
Training. 800-381-7940. earthactivisttrain-
ing@gmail.com.
January 12-March 12. St. Croix, Virgin 
Islands. Ridge to Reef Beneficial Farming 
Permaculture Course. Nate Olive, 706-206-
0328. nate@visfi.org. www.visfi.org.
January 28-February 13. Hudson Valley, 
NY. Gaia Northeast: Action Learning Orien-
tation. 800-458-5658 info@gaianortheast.org 
www.gaianortheast.org.
February 5-19. North Kohala, HI. Per-
maculture Design Course. Dave Boehnlein. 
360-840-8483. info@permacultureportal.com. 
www.uluwehifarm.com.
February 7-13, 19-20 & March 4-6. Oc-
cidental, CA. Permaculture Design Course. 
707-874-2426. kate@westminsterwoods.org. 
www.westminsterwoods.org.
February 12-March 20. Ashland, OR. Week-
end Permaculture Design Course. Chuck 
Burr, 541-941-9711. www.sopermaculture.org.
March 1-13. Asheville, NC. Permaculture 
Desing Course. Brandy Hall, 434-284-3057. 
brandy@ashevillage.org. www.ashevillage.org.
March 1-December 16. Asheville, NC. 
10-Month Ecological Leadership Training. 
Brandy Hall. 434-284-3057. brandy@ashevil-
lage.org. www.ashevillage.org.
March 5-18. Occidental, CA. Permaculture 
Design Course. Occidental Arts and Ecology 
Center, 15290 Coleman Valley Rd., Occidental 
CA 95465. 707-874-1557x201. oaec@oaec.
org, www.oaec.org.
March 10-16. Summertown, TN. Permacul-
ture Teacher Training. The Farm. Cliff or 

Permaculture Design Course and 
Ecological Leadership Training
Southeast US

 Dates:  March 1-December 16, 2011
 Location: Asheville, NC
 Description: This 10-month hands-on im-
mersion is based on innovative design systems 
and practical solutions that create bioregional 
sovereignty and empower the human potential. 
Participants will complete: a 14-day permacul-
ture design course; a full-season site-manag-
ment program; a community-based Design 
Co-Laboratory; an independent learning 
project; and a 6-week placement with a local 
organization. 
 You will be part of a small team of 8-10 
participants who will network with and learn 
from 30+ instructors, 20+ sites, and 10+ orga-
nizations. This is an experiential exploration of 
the development and implementation of solu-
tions that have the potential to solve human-
ity’s most pressing challenges, and accelerate 
the development and deployment of solutions 
which can radically advance human well-being 
and the health of our planet’s ecosystems. 
 Instructors: More than 30 of Asheville’s 
finest permaculture instructors, innovative 
visionaries, and mover’s ‘n’ shakers.
 Cost:  $6,000-$8,000. Some scholar-
ships may be available. Fee does not include 
food  and lodging.
 Contact: Brandy Hall 
  434-284-3057
  brandy@ashevillage.org
  www.ashevillage.org

Permaculture Design Course
Southeast US

 Dates:  March 1-13, 2011
 Location: Asheville, NC
 Description: In this course, you will learn 
about solutions which can radically advance 
human well-being and the health of our planet’s 
ecosystems. Learn through in-depth classes, 
field trips, hands-on experience, and interactive 
design projects in small groups. 
 The course covers: permaculture princi-
ples and processes, observation, pattern design, 
biomimicry, perennial agriculture, forest gar-
dening, myco-remediation, greywater treatment 
and reuse, appropriate technology, and other 
techniques.
    Instructors:  Brandy Hall, Patricia Allison, 
Janell Kapoor, Zev Friedman, Keri Evjy, Brian 
  Winslett, and others.
 Cost:  $1,250. Some scholarships may  
  be avail. Fee does not include  
  food and lodging.
 Contact: Brandy Hall 
  434-284-3057
  brandy@ashevillage.org
  www.ashevillage.org

Send Event and Calendar Listings for Issue #79
The Urban Frontier

for the December 1st deadline to:
Address: pcaeditor@comcast.net

Permaculture Design Courses
Northern California

 Dates: March 5-18, 2011
  July 16-29, 2011
  September 17-30, 2011 
 Location: Occidental, CA
 Description: Learn permaculture in an ideal 
setting at the Occidental Arts and Ecology 
Center. Immerse yourself in an established 
permaculture center and prepare to engage a 
the sustainable living philosophy embedded in 
the permaculture design curriculum. Topics to 
be coverd include ecological theory, food di-
versity, soil enrichment, water use, erosion con-
trol, natural building, organic gardening, forest 
farming, and more. In addition to engaging in 
the permaculture design curriculum, students 
will be able to see and incorporate the daily life 
of the community into their educational experi-
ences. 
 Instructors: Brock Dolman, Kendall Dun-
nigan, and guests.
 Cost: TBD (last year was 
$1500/1400 with advance registration.)
 Contact:: 707-874-1557 x201
  oaec@oaec.org
  www.oaec.org Garden swales hold back the rain.
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Books and Videos
 for sustainable systems 
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Bloomington IN 47407 USA
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Organize a Local guild
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10 copies to one address—1 yr $99;
add $10 per copy for extras.
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Swets Blackwell
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LETTERBOX

Passive Houses, LEED-ing the Future

Dear Permaculture Activist, 

 Last year we were given a free sub-
scription to the Permaculture Activist, and 
I thoroughly enjoy it every time. However, 
in issue #76, I felt there is still a bit to 
learn about the Passive House concept 
which was so favorably recommended. 
(See review of The Green Tragedy: 
LEED’s Lost Decade in PcA 76) 
 A few years ago, I was part of making 
a university paper (http://permalot.org/
files/u2/BBB1228final.pdf), which com-
pares a passive house made from jumbo 
bales to one made from more standard ma-
terials. The study uses a life-cycle screen-
ing process to evaluate the environmental 
impact, as well as viewing the social and 
financial costs. In brief: I can’t recom-
mend the passive house “doctrine”; our 
conclusion was that it provides a short-
term energy saving to the house occupant, 
but as large an energy cost to society 
(when viewed in a 50-year life cycle) as a 
conventional construction, due to embod-
ied energy. 
 Passive House accreditation is 
solely based on four technical parameters, 
which in 99% of the buildings can only 
be achieved by using electricity for heat 
recovery units and various other technical 
implements. Also, the houses are typically 

made of composites with an extremely 
high embodied energy. The reviewer 
writes well about “peak everything,” 
and shows that we can’t afford to design 
houses which cannot function without 
external inputs. Indeed, some of the (pas-
sive) houses being built here don’t have 
windows that can open! Significantly, 
in our European context, home-scale 
electrical generating systems (such as PV 
and wind), which might otherwise make 
the passive houses self-reliant, must be 
tied to the national grid in order to secure 
subsidies (which I believe are supporting 
almost all these projects). This means that 
in times of a national blackout, the seem-
ingly energy-independent home would not 
have any electricity, and in many cases no 
ventilation and thus no heat, as a battery 
bank is neither included nor allowed in the 
funded system. 
 Regarding embodied energy, for the 
passive house scheme there’s zero con-
sideration for the impact of construction 
materials either before building or after 
demolition. Neither are there any consid-
erations for the location in regard to local 
infrastructure, social parameters (near 
train, bike lanes, etc.), which are, how-
ever, taken into account with the platinum 
LEED standard. 
 So, I can understand that many are 
disillusioned with LEED, and I agree that 
it’s predominantly greenwash; however, I 
can’t support the claim to replace it with 
the Passive House doctrine, which I see 
as the scandal of the ‘00’s waiting to be 
realized in the near future. I’d rather sug-
gest working to have the low LEED levels 
scrapped and advocate for legislation sup-
porting the Platinum standard. 

Cheers, 
Max Vittrup Jensen
Czech Republic

Jenny Davis. spiralridgepermaculture@gmail.
com.
March 12-October 2, 2011. Lancaster, PA. 
Weekend Permaculture Design Course. 
Benjamin Weiss. www.susquehannapermacul-
ture.com.
March 12-October 9. Boulder, CO. Weekend 
Permaculture Design Course Through the 
Seasons. Sandy Cruz. 303-459-3494. hialtpc.
org.
March 26-October 1. Philadelphia, PA. 
Weekend Permaculture Course. Benjamin 
Weiss. www.susquehannapermaculture.com.
May 13-20. Esalen Institute, Big Sur, CA. 
Permaculture Teacher Training. 831-667-
3005. info@esalen.org. www.esalen.org.
June 5-19. Paoli, IN. Permaculture Design 
Course. Andy Mahler. 812-723-2430. andy@
blueriver.net.
July 16-29. Occidental, CA. Permaculture 
Design Course. OAEC, 15290 Coleman Valley 
Rd., Occidental CA 95465. 707-874-1557x201. 
oaec@oaec.org, www.oaec.org.
July 17-August 6. Orcas Island, WA. Per-
maculture Design Course. Dave Boehnlein. 
360-840-8483. info@permacultureportal.com. 
www.permacultureportal.com.
July 24-August 6. Ashland, OR. Permacul-
ture Design Course. Chuck Burr, 541-941-
9711. www.sopermaculture.org.
September 17-30. Occidental, CA. Per-
maculture Design Course. OAEC, 15290 
Coleman Valley Rd., Occidental CA 95465. 
707-874-1557x201. oaec@oaec.org, www.
oaec.org.
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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***

 ——————————————————
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——————————————————
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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/ $23    3 yrs/ 12 iss/ $59  Gift subscription with yours - $19
Canada/Mexico   1 yr/ 4 iss/ $26    3 yrs/ 12 iss/ $69              Gift sub. with yours - $22
Overseas airmail    1 yr/ 4 iss/ $42  3 yrs/ 12 iss/ $115
Activist Lifetime Subscription         $450 USA         $500 Canada/Mexico         $750 Overseas

Agroforestry News (USA/Can/Mex)     1 yr/ 4 iss/ $30        2 yrs/ 8 iss/ $58
 One dollar of each Activist subscription-year goes to a Tree Tax fund for new forestry projects. 
    Send this form with your check or money order payable in US dollars to:
The Permaculture Activist, Subscriptions, PO Box 5516, Bloomington, IN 47407 USA

___________________________________________________________________________
NAME       PHONE

___________________________________________________________________________
ADDRESS

___________________________________________________________________________
CITY    STATE/PROVINCE POSTAL CODE COUNTRY

Issue #78

Subscribe to — 
AGROFORESTRY NEWS

 High-quality information on temperate climate tree crops 
and forest gardening, 40 pages quarterly. Vol. 18, 4 (Au-
gust 2010, or #72) features: Gingko biloba—the Maidenhair tree, Sea 
Buckthorn, Bees & ales from trees and shrubs; Cornus mas—Cornelian 
Cherry; History of Sweet Chestnut, plus News & Book Reviews.

$30/yr, $57/2 yrs. Use form below. All back issues available, $8 each postpaid. 
10% discount on 5+. Shipped by air post to USA, Canada, Mexico.

Write us for back issue contents or see our website: www.PermacultureActivist.net.

Classifieds
Classified Ad Rates: 50¢/word, $10.00 mini-
mum, advance payment required. Send ad copy 
and payment to:
 The Permaculture Activist
 PO Box 5516, 
    Bloomington IN 47407 USA
 pcaeditor@comcast.net

One free 20-word ad with subscription.

Situations Offered

Kukagami Lodge offers Earth-friendly vaca-
tions, northern Ontario. Owners retiring after 
27 years. Seeking new owners, wonderful 
opportunity. www.kukagamilodge.com. 705-
521-6587.

Services Offered

Transform your property - Broadscale to Back-
yard! Permaculture Design & Consultations 
by San Isidro Permaculture. Over 18 years of 
experience. Water catchment and re-use, peren-
nial edibles, site development. http://www.
sipermaculture.com. 505.983.3841.

Household Transition Continues, 
Pc Activist Essential

Dear Permaculture Activist, 
 Each issue has at least one and usually 
more articles of great use to us. While the 
stories of where the movement is going 
(Movement Musings) can sometimes be 
pointless, there can still be some value 
extracted from them. 
 As detailed in our article in PcA 
#74 (Nov. 2009), we’re continuing along 
the path of sufficiency. We’ve sold all 
vehicles but one, have converted a chest 
freezer into a chest refrigerator, and heat 
and cook solely with wood. Our electric-
ity usage is down by 80% from two years 
ago. Gasoline consumption isn’t even 
20% of 2008. About 80% of our diet is 
grown locally–most on our property. 
The wood we heat and cook with is from 
our woodlot. We’ve raised the meat that 

we eat. Although we’ve had hens for a 
number of years, we still are challenged to 
get enough eggs without buying feed for 
them. We’d also like to have our hens raise 
their own chicks, but haven’t hit upon the 
magic formula for that yet. So, though our 
income is well below what others would 
consider adequate (less than $10k/year), 
I’ll be ordering a copy of Recipe for Rais-
ing Chickens and renewing our subscrip-
tion for another three years. 

Larry McAuliffe
Battle Creek, MI

Reading our Landscapes

Dear Permaculture Activist, 
 Thanks for all your valuable work in 
the permaculture field. In Permaculture 
Activist #77, the book review “Telling an 
Ancient Story,” reviewing Patrick White-
field’s The Living Landscape expresses 
“doubt we will see anything like it written 

for our continental-scale nations on this 
side of the pond any time soon, but there 
are valuable regional and topical guides to 
reading landscape.” 
 I can’t help but bring forward Tom 
Wessel’s Reading the Forested Landscape. 
This book is a valuable tool for the North-
east region of the continental U.S.

Jessica Rubin
Montpelier, VT

Letters, continued



New and Recent Titles

Creating a Forest Garden
Martin Crawford
2010. all color. 

384 pp cloth.  $49

The Barefoot Architect
Johan van Lengen

2008. line drawings. 
703 pp paper.  $18

Sepp Holzer’s 
Permaculture

DVD. 90 minutes.
2010. NTSC.  $45

Permaculture Activist
Post Office Box 5516

Bloomington IN 47407 USA
www.permacultureactivist.net

The Urban Homestead 
Kelly Coyne 

& Erik Knutzen
2008. illustrated. 

308 pp paper.  $17

The Living Landscape
Patrick Whitefield
2009. color plates. 

drawings by the author. 
331 pp paper. $38

Local Money
Peter North

2010. illustrated. 
260 pp paper.  $23

Catfish Ponds & Lily Pads
Creating & Enjoying a Family Pond 

by Louise Riotte
1997. illustrated. 

185 pp paper.  $17 Nature’s Garden
Sam Thayer

2010. all color. 
512 pp paper.  $25Minnie Rose Lovgreen’s

Recipe for Raising Chickens
3d ed. 2009. large format. paper.

32 pp. script & drawings.  $13

The Mushroom Hunter
Gary Lincoff

2010. all color plates. 
192 pp paper.  $25

Shipping add 10% 
minimum $3.50

Canada & other countries
see center insert for details

Build Anything Yourself
Find and Eat Wild Foods
Be Energy Independent

Grow a Food Forest
Dig and Stock a Pond

Raise Happy Hens
Do It in the City

Make Your Own Money
…Learn from the Best

The Resilient Gardener
Carol Deppe

2010. line drawings. 
323 pp paper.  $30
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 “Dams and ponds are potential 
aquaculture sites, and the produc-
tion of a diverse plant and fish or 
waterfowl protein product should 
also be considered during their 
construction. 
 “In humid areas, therefore, these 
water storages can occupy up to 
20% of the landscape with great 
benefit in providing fish and a 
great variety of aquatic product, 
while at the same time moderating 
the effects of drought and flood.”

   —Bill Mollison, 1988
Permaculture: A Designers Manual
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